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EXECUTIVE SUMMARY OF R&D REPORT P241.

The Environment Agency is responsible for monitoring, assessing and reporting groundwater -
quality. nationally, regionally, and-locally around point -sources. of:pollution.:- There is at -
present. no. standardisation for data processing and presentation; for which each region has
developed ‘its own system. Much of the software.used is out of date and unsuitable for-
integration into the Agency's harmonised desktop' initiative, and users feel hampered by
software inadequate to meet their needs. As European legislation brings in further statutory
requirements for groundwater characterisation and monitoring, there is a pressing need for a .
standardised and integrated data storage, processing and presentation system.

The aim of:the' project reported.in this document has been to develop a methodology to -
standardise the processing and presentation.of groundwater- quality data across the regions,
largely by recommending a standard suite of software to be implemented throughout the -
Agency.

A National Strategy for Groundwater Monitoring is in the process of being developed by the
Environment Agency. This-strategy is required to meet internal objectives and. to fulfil
statutory requirements- of the UK Government and the European Union, in particular the -
European Environment Agency. The National Strategy is based on proposals put forward by
the BGS in 1994 (Chilton and Milne,: 1994) .modified to align with current Environment
Agency strategy and updated to fulfil statutory requirements. from more recent legislation, in - -
particular the European Draft Water Framework:Directive.

The Environment Agency has developed Codes of Practice for data handling to ensure a
consistent approach to the handling of values below detection limits, estimation of percentiles
and presentation of summary statistics. These Codes of Practice.do not appear to have been. -
widely adopted because of the difficulty of implementation without appropriate software to
automate the procedures. '

In this study the regulatory and other requirements for the processing and presentation of -
groundwater quality. within the Environment Agency have been reviewed, and a standard
reporting framework for groundwater quality. assessment has been outlined. The key tasks
for groundwater quality data handling and assessment can.be broken down into data storage
and - archiving,-data retrieval, and data-processing. and presentation.:- Data processing and - :
presentation tasks include:

graphical presentation:of results from-both individual ‘monitoring points-and -
sample groups, including time series and specialist geochemical diagrams

mapping and contouring on local and regional scales:
reporting including comparison with-standards
statistics summarising results- from groups of -samples such as- groundwater -

bodies; and from:individual monitoring points

A search was undertaken for software suitable to complete the identified tasks and compatible
with the Environment Agency’s IT convergence strategy. Software already adopted as
standard by the Agency was assessed, and the additional features required for the project and
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not covered by the available software were identified. A fuller evaluation of software with the
capabilities of meeting these requirements was then carried out.

The Agency has already specified that the WIMS database, which is in the process of being
implemented, should be the primary archive for water quality data, including groundwater
quality data, WIMS will hold all the groundwater quality measurements and some sampling
point information. WIMS will require minor modification to allow sample depth data to be
stored. Additional sampling point information will be required for data assessment, and it
would be appropriate to store this data on the same database as that used to hold similar
information for quantitative groundwater monitoring points, which will probably be
Hydrolog3. If Hydrolog3 is used some additional tables would be useful to hold information
regarding sampling point location, for example land use or proximity to pollution sources,
urban areas or the sea.

It is recommended that Microsoft Access is used for groundwater quality data retrieval from
WIMS and Hydrolog3. Some expert programming will be required to set up appropriate
queries, search routines and reports in Access, but the package is sufficiently flexible and easy
to use that non-expert users should be able to retrieve the permutation of data they require.

There is no single package that can carry out all the data processing and presentation tasks
required for water quality data assessment. For graphical presentation, including general time
series and geochemical diagrams, Aquachem is recommended. Microsoft Excel may also be
used for general data plotting and manipulation. Although not essential for everyday use, it is
also recommended that all users should have access to Aardvark, for sophisticated but simple
trend analysis. The desktop GIS system ArcView is recommended for mapping purposes, and
it is likely that it will also be used for integration with other data held by the Agency.
ArcView by itself does not have the capability for contouring, and it is recommended that the
extension 3D Analyst be purchased for this purpose. Statistical analysis is required for the
assessment of the effects of different sampling point types on groundwater quality parameters,
and the software package Minitab is recommended for this purpose.

Some development will be required to set up the links between the individual elements of the
software suite to allow automation of routine tasks and to ensure a consistent approach to data
handling. Once this recommended suite of software is implemented across the Environment
Agency Regions, with the required developments to allow additional capabilities, then those
responsible for water quality data processing and presentation will have available a powerful
suite of software. The integration of this software with other packages already recommended
as standard within other disciplines of the Agency will encourage the release of the full
potential of groundwater quality data assessment.
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1.1 Summary of Responses to Questionnaires
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Table 1.12  Other potentially suitable software known to the regions



Table 1.1: - Responses received to the questionnaire

Region - Name - Response
Anglian - Paul Hart : v
Anglian - Robert Heath . v
Anglian Alison Frogley v
Anglian Russell Woollat v
Anglian (eastern area) Richard Walter - - v
Anglian (eastern area) - Simon Wood v
Anglian Clare Blacklodge v
Anglian - Andrew Brewster v
Anglian Dave Chandler v
Southern (HQ). Felicity Standley v
Southern (Hampshire and Isle of Wight Area) -~ Bob Barnes v
Thames Ian Davey v
Thames Sheena Engineer v
Thames Carla Healey v
Thames - M J Hoare v
Welsh (HQ) Wayne Davies / Phil Russell X
North West (HQ) - Edward Wrathmell. - v
Midlands (HQ) Andrew Pearson v
South West (HQ) Nigel Crane - Verbal
NE Region (Dales Area) Alex Garden - v
NE Region (Dales‘Area) - Mark Morton v
NE Region (Ridings Area)’ John Aldrick v
NE Region (Northumbria Area) M_artin,Kershaw / Paul Butler - X




Table 1.2 Sources of groundwater quality data - public water supply and observation boreholes

REGION
5 g 3 2|z g 2 g 2 | 3
> m E: = 2 5 = 8 2 s e =
8 4 g 3 & = & 5
2| 3 G 3
2 3 < B
No.PWS Wells 0
1t0 99 54+4 42 21
100 to 199 100+ 123 111
200 to 299 278 290
300+ 3-400 320
not-specified X ' x
Frequency monthly/quarterly X X X X
bi-annually/annually X . X X
variable X X X X X X X
) . T.ON & ' G2 & G4 . ) suite
Determinand suite ::i:ztz :/3 DWS SS+ - suttes suite 537 8S suite 801 162163 BGS
No.Observation Boreholes 0 X X X
1t0 99
100 to 199 126 187 ~80 180
200 to 299 2-300
300+ ~600 ? 377
Frequency monthly/quarterly X X X
bi-annually/annually X X X
variable X X X X
not specified X X
Determinand suite bazfiteGW suite 04 g;/g i i - il ac?;zzs sum;f: 2 1;;;::3 BGS




Table 1.3 Sources of groundwater quality data - springs
REGION
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[ o ol =3 = T (] i) Z T
Fs il z 2 = s} R} a g
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g ] 3 g 2
2 3 ) B
No.Springs 0 X
11099 19 17 67 50 ~30 10-15 50
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Frequency monthly/quarterly X X
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variable X b X X X
TON&
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Table 1.5  Sources of groundwater quality data - footnotes

Cl = chloride

Cond. = conductivity

WMP4 = Waste Management Paper 4

BGS = BGS Stralegy

SS = site specific

DWS = Drinking Water Standard

S5+ = Site specific (one of @220 parameters)
TON = Total Oxidised Nitrogen

801 - major anions and cation plus pH, temp and conductivity (17 parameters in total)

805 - comprehensive list of @ 120 anians, cations, organic and physical parameters

Suite 537 - major anions and cations and physical paraméters (3tin total)

Suite 538 - major anions and catioris and physical parameters plus some organic parameters

Suite B - Ph, conductlvrty, DO, Cl, COD and ammoniacal nitrogen (6 paramters)

Surte Q4 - major anions and cations plus physical parameters

802 - anions and cations and some organic parameters (71 in total)

808 - anions & cations, organic parameters (including benzenes phenols, chiorinated hydrocarbons 94 m total)

Basic GW suite - major anions and cations and physical parameters (16 in total)

Suite Q3 - specific suite lncludmg analysrs for radium, uranium, tritium, strontium, caesium and gross alpha and beta

G2/G4 suite - anjons and cations, organic parmeters (rncludlng benzenes phenols, chlonnated hydrocarbons
pest|c|des) (103 in total: G2 = 26, G4 = 77) ‘

Suite 162- physn:al parameters and major anions and cations (16 in total)

Suite 163 - physical parameters anions and cations, pestlmdes and orgamc parameters)

list AA - physrcal parameters anions, cations, pestrcrdes organic parameters mcludrng oil and chlorinated solvents (80 in total)

Suite C2/C3 - "maijor anions and catrons and physrcal parameters (no of parameters dependant on na(ure of site)
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Table 1.6 Data collection by region
Region Source of GW  ~ Name of Additional Other‘environmental ~QA/QC procedures -
quality data external comment fields data -
sources
Southern (Hants) Internal and Water Gas monitoring NAMAS accredited laboratories
o o external Companies and undertaken at Waste  and accredited environmental
' Waste Management Licensed companies. - o
Management Sites. S
Licensed Sites. o
Thames Internal and Thames Water, Yes eg Rest water levels Lab is NAMAS accredited. Audit
external other water equiprhent used, recdrded at NSA sites. sainpling by consultants employed
o companies, general Other parameters by the Agency and Agency staff
landfill site comments, - includé landfill gas, sometimes accompany consultants
operators location. dust, asbestos fibres, ~ working for the landfill site
R T noise, leachate operators when monitoring,
quality, leachate ' B
levels and
groundwater levels.
Welsh (HQ)
Midlands Internal and Water Yes - but Weather conditions Sample results are based on the 95
| external companies generally not R | percentile rule.
- (Severn Trent, used. -
South Staffs,
Yorkshire and

Anglian)



Table 1.6

Data collection by region

Region Source of GW Name of Additional Other environmental QA/QC procedures
quality data external comment fields data
sources
North West (HQ) Internal and North West Yes - general None Standard Agency QA procedures.
external Water comments field
North East (Dales)  Internally N/A No Precipitation and LAB is NAMAS approved, but no
temperature other QA/QC.
North East Internally and Contaminated  None Water levels, field Lab is NAMAS approved. Ionic
(Ridings) externally land sites and parameters, site name, balance is calculated.
landfills NGR, source type,
aquifer type, licence
number. '
North East
(Northumbria)
South West (HQ) Very little datain =~ Water No None None
general Companies




Table 1.7

Storage of groundwater chemistry data by Region

Region Silnglc database or different Knowledge of other databases Location of databases and
. software packages ' | personnel responsible
Anglian (HQ) Several database packages AQUA-LIMS, POLLEASE, ENTEC Selina Randal , Alison Frogley,
‘ pollution incident database, NVZ are respon31ble for d'ttabase
database, Pesticide database. management.
Anglian (eastern) Several different packages (LIMS, None | Different locations, 1nclud1ng
‘ - EXCEL, MONIT and HYDRODAT) ) Ketterlng (D Chandler)
Anglian (northern) Different packages (AQUA LIMS and ACCESS database of landfill data. ACCESS database located in
' DBASE3) ' f - Lincoln, under responsibility of
Andrew Brewster. '
Southern (HQ) Three different database packages None Databases located in Worthing.
- ' ‘ : Respon51b111ty of Martin Jerome,
Felicity Standley and Keith Jury
Southern (Hants) Different databases. MONITOR, WIMS and Water Compnay Databases located in Wmchester
_ ' ' ARCHIVE system database (protection and momtoung) and a
reglonal ofﬁce :
Thames Data stored on Archive and then Databases held by District Council Databases at regional and area
o downloaded and manipulated using Environmental Health departments and offices eg at Highway House in
dtfferent packages Data also stored WIMS Surrey under the respon51b1hty of
on EXCEL and LOTUS spreadsheets Scientific Suppoxt Team (M Hoare
and on ACCESS. and DrK Mason) at Walhngford
office under respon31b1111y of Sally
Coble
Welsh (HQ)
Single mainframe archive None known Kathy Greenall, Data Resource

North West (HQ)



Table 1.7 Storage of groundwater chemistry data by Region

Region Single database or different Knowledge of other databases Location of databases and
software packages personnel responsible
North East (Dales) Different databases Contaminated land /groundwater
pollution database held by ENTEC.
North East (Ridings) Different databases. None N/A

North East
(Northumbria)

Midlands

South West (HQ)

Currently use Water company database
(QUIS) to store both Water Company
and Agency data. However, this
arrangement will cease with the
introduction of WIMS.

Different databases

Very little additional groundwater quality
data held on databases - majority held in
paper form or on microfiche.

WIMS for surface water quality data.
Database exists for Contaminated Land
sites.

Area Scientific Support teams are
responsible for landfill databases.
All others are accessible via
Regional Office.

Jane Driver is responsible for
database management in SW
region




Table 1.8

Assessment and interpretation of groundwater chemistry data by Region

Region Is data routinely ~ On what What level of - Are data used by’ In what format is this data
‘ manipulated, scale? interpretation is  other departments in prqvided? '
interpreted and performed? EA or external -
displayed? | bodies?
Anglian (HQ) Yes Individual Trend analysis Data provided to Paper and electronic
o : boreholes or and comparison pL\blig:,' national o o
regional basis  with quality groundwater centre,
| standards waste regulation
' authorities.
Anglian (eastern) Yes By area orsite  Trend analysis, Yes Hard copy or via EXCEL
or LEAP area.  Piper, Durov, ‘ g '
. Schoelder
Anglian (northern)  Yes Site specific Trend analyéis Data provided to Hard copy printout from AQUA
o S and comparison  general LIMS or ondisk.

with quality public/consultants via '

standards public register.
Southern (HQ) No N/A N/A No N/A
Southern (Hants) No Individual Interpretation by ~ Data provided to the Paper

' ' - sources comparisonand  public when |
recently trend requested.

analysis.



Table 1.8 Assessment and interpretation of groundwater chemistry data by Region
Region Is data routinely On what What level of Are data used by In what format is this data
manipulated, scale? interpretation is  other departments in provided?
interpreted and performed? EA or external
displayed? bodies?
Thames Yes By catchment  Pollution trends Data provided to the =~ Hard copy (paper) reports on
for major for solvents, public and to landfill ~ groundwater quality, solvents,
aquifers (this nitrates, operators. nitrates and pesticides. Raw data

Welsh (HQ)

will be
extended to
minor
aquifers). Also
on a site

(landfill) basis.

pesticides, and a
review of data for
an aquifer over a
networked area.
Also for landfill
sites: time series
graphs,
comparison with
background
quality and
comparison of EA
and site operators
data.

available as computer printouts
from Customer Services
Department. Some landfill data in
Excel and Lotus provided on disk.



Table 1.8 Assessment and interpretation of groundwater chemistry data by Region
Region - “Is data routinely ~ Onwhat What level of - Are dataused by  In what format is this data -
: manipulated, scale? interpretationis  other departments in provided?
interpreted and ' performed? EA or external
displayed? ' bodies?
Midlands Historically (pre Generalised General Data is provided to Usually hard copy (ASCII file
" 1990) yes. regional data interpretation, industry, consultants,  extract). Internally it can be put
Currently very little plus some with nitrate pressure groups and into Visual Dbase, EXCEL or
but likely to specific sub- (ANTEATER) the general publlc via LOTUS 123.
increase from 1998 catchment - trend analysis, the reg1ster ‘
onwards. reports. assessment of
po_llution data
against quality
standards, general
s'ufnmary
information on
likely
groundwater
quality in aqulfel
outcrop areas.
North west (HQ) Yes Individual or Trend analysis Data available to Hard copy
S | small groups of . ' 1ndust1y and the ‘
samples general pubhc
North East (Dales)  Routinely On an aquifer ~ Data compared to  Yes - to other EA Hard copy
. interpreted against  basis Drinking Water depariments, industry
Drinking Water o standards and the public

quality standards
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Table 1.10  Software used in the Agency Regions by category

Software Svtor‘age'Statistics Tables Graphs Contours Mapping Oﬂrer"‘Comments
EXCEL X X X X Slow input of data. Individual spreadsheets can become

slow to use as amount of data increases. Poor technical
support Data entry problems, for example Excel will not
accept < or >. Excel will often allow access to data but will
protect if from alternation and/or deletion. Generally no
problems but need to work out macros to get data from
MONITOR database, produce automatrc updates and easily
produce graphs from lots of data.

LIMS X X X Difficult graphing - not a windows package. Need system
- for regular mterrogatlon of trends as opposed to on a needs
basrs
EASMAP X
MONITOR X
DBASE 3 X X X Poor support
MO_NIT X X - X Not a windows compatible package Slow data 1nput Poor

tabulated data output




Table 1.11  Additional software features required by the regions

Region

Feature

Anglian (HQ)

Anglian (eastern)

Anglian (Northern)

Southern (HQ)

Southern (Hants)

Thames

Welsh (HQ)
North West (HQ)

North East (Dales)

Data archive and storage and graphic presentation capabilities, 3D visualisation of subsurface distribution, Piper,
Durov and Ternary plots, Stiff diagrams, representation of biological parameters and interface with flow and CT
models.

Ability to plot time-series graphs for many locations and parameters. Ability to do statistics and ionic balance
calculaions. Ability to link to G.1.S to produce 3D plots. Ability to undertake multivariate analysis. Combination of
AQUACHEM with GIS/ARC INFO.

Sample graphing and mapping package.

Windows based package for interpretation and graphing of data exported from ACCESS database. Must have flexible
import routines.

A software feature which allows you to link between all the existing software packages.

An OS based GIS system over which groundwater protection zones, vulnerability zones, NSA, NVZ, network points
and pollution sources can be overlaid for risk assessment purposes. Software features which allow the better more
efficient storage of data, contouring, data plotting capability onto landfill site plans, automatic reporting facility which
produces standardised reports for regular data reviews and also highlights areas of concern. Software package that are
capable of piper diagrams, 3D plume monitoring and cross-sectional diagrams of geology.

Ability to plot Durov, Stiff, Shroeder (?Schoeller) and histograms. Also ability to use such a package in conjunction
with GIS, WIMS and other Agency software.

Automatic éomparison (ie to compare with drinking water standards. Graphical capabilities, contour plots and
statistics. Piper diagrams, cumulative percentage graphs, graphs showing comparisons with water quality standards,
trend analysis and OPM’s.
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Table 1.12  Other potentially suitable software known to the regions

Software

Comment

WIMS

AQUACHEM

VISUAL GROUNDWATER
GIS based package

“Monitor-Pro”

USEPA “GRITS-STATS”

MINITAB

In WIMS, data is entered against a site reference. It is not
set up for accessing data by aquifer and borehole, but
rather by water course and catchment. Some
manipulation would therefore be required for use of
WIMS with groundwater data.

Welsh region have just purchased a copy but have not
started using it yet.

Package has the ability to interface with current ACCESS
databases and possible Agency’s chosen GIS package
ARCview, and maybe also Mapinfo. :

Statistic capabilities for calculations on upstream and
downstream borehole water quality comparisons
(incorporated into Chemstat).




Processing and Presentation of Groundwater Quality Data

1.2 ©  Example Questionnaire
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GIBB e

LAWGIBB Group Member
QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our assessment and we will be grateful for your responses to the
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan @gibb.co.uk.

The following questions are to obtain general details.

QL.

Please provide the following reference details.

Name:

Position: _ Region:

Tel No.: Fax No.:

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provide input to
this project.

Name:

Position: Region:

Tel No.: Fax No.:

E-mail:

Name:

Position: Region:

Tel No.: Fax No.:

Position:

E-mail:

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8




GIBB -cuena

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your:office.typically handles annually:

Q3. Public Water Supply Wells -

No. of public water supply-wells:

What is the frequency of the data
receipt and review process for .
public water supply wells and-
how was this determined ?

Please identify the determinands
for public water supply wells (or-
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

What is the frequency of the data |-
receipt and review process for
observation boreholes and how
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list):.

\\gibb-f10\enV\projects\envage\gwchem\corresp\question\question.doc - Page2 of 8



Q5. Springs

GIBB Environmental

LAWGIBB Group Member

No. of springs:

What is the frequency of the data
receipt and review process for
springs and how was this
determined ?

Please identify the determinands
for springs (or attach a list):

Q6. Other Monitoring Locations

No. of other monitoring
locations:

What is the frequency of the data
receipt and review process for
these monitoring points and how
was this determined ?

Please identify the determinands
for these monitoring points (or
attach a list):

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB Environmental .-

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection, -
storage and use.:

Q7. Data Collection - -

Is the groundwater quality data
obtained internally or externally. ?

What and where are the external -
sources ?

Does the determinand data
collected have additional
comment fields and what are
these ?

What other environmental data
are collected in:parallel with
groundwater quality data ?

What QA/QC procedures are used
to assess the quality:of the
groundwater monitoring data.?

Q8. Data Storage:

Are groundwater quality data on a-
single database or are a number of
software packages used ?.

What other databases are you
aware of for other.data ?

E.g. contaminated land; landfill,
mineral water, private supplies.

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 4 of 8




Q9. Data Use

GIBB Envirenmental

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

On what scale is this done ?

E.g. sub catchment, catchment or
other.

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.

Are the data used by other
departments in the Agency or
provided to industry / the public ?

In what format is this data
provided ?

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB comen

LAWGIBB Group Member

The following questions-relate to the software you use..

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview, -
Arcinfo, Mapinfo, WIMS.

Program

Version

Storage

Statistics :

Tables

Main Uses .

Graphs Contours

Mapping

Other please
describe -

\\gibb-fl10\env\projects\envage\gwchem\corresp\question\question.doc-
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GIBB v

LAWGIBB Group Member

Q11

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor technical
support.

Program

Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities.

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 7 of 8



GIBB o

LAWGIBB Group Member-

Q13.

Are-you aware of any other software that would satisfy your requirements ? .

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Thank you for completing this questionnaire. Please return the completed document -
by post or by fax to Mark Vanstone at GIBB Ltd.. »

GIBB Lid,
Environmental Division,
GIBB House,

London Road,

Reading,
Berkshire RG6 1BL. -

Fax 0118963 5290
Tel 0118963 5000 :

\gibb-f10\env\projects\envage\gwchemicorresp\question\question.doc Page 8 of §
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Processing and Presentation of Groundwater Quality Data

1.3 Responses to Questionnaire

R&D Draft Project Record P2-088 1-4 v1.0 05 November 1998 .



Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment Agency,

Anglian Region

D Chandler : Environmental Protection Officer
Russell Woollat :

Robert Heath : Data Scientisf |

Paul Hart : Groundwater Quality

Alison Frogley : Water Quality Officer

Clare Blackledge : Team Leader Scientific Support -
Andrew. Brewster : Scientific Support

Dr S.J.Wood : Team Leader, Scientific Support

Richard Walter, Scientific Officer



GIDBB cucrmens

LLAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements ..
regarding . the storage and display of groundwater quality data.- This questionnaire
forms part of our assessment and we will:be. grateful for your responses to-the
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd. -
on 0118+9635000, or by Email at mvanston@ gibb.co.uk or tmorgan@gibb.co.uk. -

The following questions are to obtain general details.

QL. -

Please provide the following reference details..

Name: -

‘B; CH%\‘:DL(:‘*{L '

Position:

€.0

Region:

=
TRPRPIZ G v T e

Tel No.:

01536 4Ly

Fax No.:-

. 7 — L/’\..[\JCA“’\,\‘&L
01536 Gg27F0s

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provnde input to -

this project. .

Name:

:(\/\-.— DeniNS

Position:

e¥ O

Region:

Al s 4"\1’ :

Tel No.:

01§86 Lsile

Fax No.:.-

6156 52Fcs

E-mail:

Name:

Position: -

Region:-

Tel No.:

Fax No.:

Position:

E-mail:

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB cuomens

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Moaimy & Quatteiy

DeTelinden) 5 WMP N7 G
be OPELATOAS pMon Tolinly e une

Please identify the determinands
for observation boreholes (or
attach a list):

Sge  RATROHED LMT,
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GIBB «vicrmn

LAWGIBB Group Member

Q5. Springs
No. of springs:

What is the frequency of the data
receipt and review process for- -
springs and how was this -
determined ?

Please identify the determinands
for springs (or attach a list):

Q6. Other Monitoring Locations

No.:of other monitoring
locations:

Setpace NaTE~  PoiaTs 75

What is the frequency of the data
receipt and review process. for
these monitoring points and how-
was this determined 7

M ity /Q\.-'A’QTE“’L"/ .
S Deretm STy Y NIV S

b OFELATEA( MouuTr el WG e

Please identify the determinands- |-

for these monitoring points-(or
attach a list):

Qee  LosT, Cuﬁr'ﬂ\'«m@e’s)
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GIBB Environmental

L AWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

(M-:’MNA’L & CxTECNAL

What and where are the external
sources ?

(ANIA ofelarolf

;’\A_ot\l\’romtr\)(q (ﬁ_@ézuméf .

Does the determinand data YeX, v~ DALY, Hiolk€D, LosT,
collected have additional ' ONABL D MomcTol. &
comment fields and what are LErsom s

these ?

What other environmental data Lot METESRGSLC, tar DARTA

are collected in paralle] with
groundwater quality data 7

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

LaNDF L oFetarotd et
freence '

Q8. Data Storage

Are grozindwater quality data on a
single database or are a number of
software packages used 7

e Ve |

‘What other databases are'you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

Cond « ol A 76y L) /Wcﬂo/nc&[
LHN G FoLEANNE
sampd  Pod T (OUATIONS

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

(LeTetody (FACE

D. Ctirin e A,

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use :

C105] S —"

LAWGIBB Group Member A

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

Yef . USing ExCEL
n/(ib{’l'\(:’/é
DEE

On what scale is this done 7

E.g. sub catchment, catchment or
other.

UIva T UL . (OCAaTy oz

el

What level of interpretation is -
performed ?

E.g. trend analysis, comparison -
with quality standards etc..:

TaENg Aty

COMPATICH NTH - QUALTY STRWNGART DS

Leoneren) STATfTiear ANACYS S

Are the data used by other
departments in.the Agency or
provided to industry./ the public ?

pd‘?Li[_ . ?,LLICC’!TM .

{ et oL SCIENN L TerTn

In what format is this data”
provided ?

Haey Corfy

f::.c‘ 'f{fy_ -
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GIBB .o

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,

Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage Statistics Tables } Graphs Contours Mapping | Other please
describe
MafiNeD & v o v e v
VAL v T '
hooe v v o
Excer v AR
\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 6 of 8



GIBB e

LLAWGIBB Group Member

Q11. - .

Is the software you have listed sufficient and suitable for your purposes, if not - -
what are the problems ? e.g. difficult graphing, training required, poor technical -
support.- -

Program LA TED) | SORTU rcA T hen&CYSiC
DOHE. Pact. Seflel T
Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities. -

S NNSTI e AL PALICACES  [eoi.  Surtare and ALPIES
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GIBB ....cmen

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd. '

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118963 5000

\\gibb-f l0\env\projects\envage\gwchcm\corresp\quéstion\question.doc ’ " Page8of8




TABLE C.2

Determinands and Monitoring Frequencies for Surface Waters, Groundwaters & Background Gas Levels
at Site Preparation Phase

surface water Monthly will depend on pH. temperature (Temp), electrical conductivity (EC),
where necessary type of water body and its .. dissolved oxygen (DO), ammoniacal nitrogen (NH,-N),
flow rate.- chlorides (C1). chemical oxygen demand (COD).
Quarterly .- as monthly plus: sulphates (SQ,); total alkalinity as CaCO; at
- pH 4.5 (Alk), total oxidised nitrogen (TON), total organic
- carbon (TOC), Na, K. Ca, Mg, Fe, Mn, Cd, Cr, Cu, Ni, Pb, Zn. -
Groundwater monthly water level, pH, Temp, EC, DO, NH,-N, Cl - weekly for 4
“where necessary weeks then monthly.
Quarterly - as monthly pl.us: SO,, Alk, TON, TOC, Na, K, Ca, Mg, Fe, Mn,
Cd, Cr, Cu, Ni, Pb, Zn.
Background gas levels as WMP27(1991) methane (CH,), carbon dioxide (CO,). oxygen (O,),
atmospheric pressure {AP), other meteorological data (OMD).

™ a minimum of twelve data sets, collected within a minimum of a three month period.

Note: In cases where wastes are known to contain specific elements or compounds, particularly list [ and I substances, then those substances
should be added to the appropriate list of determinands.

TABLEC.3 -

Determinands and Monitoring Frequencies for Surface Waters, Groundwaters, Leachates & Landfill Gas
at Site Operation Phase. :

Surface Water Monthly will depend on pH. Temp. EC.DO.NH-N,CI,COD. -
_if necessary. water body and flow rate. .

Groundwater where Monthty water level, pH, EC, Temp, DO, NH-N, clL

necessary. :
Quarterly (may be reduced as monthly plus: SO,, Atk, TON. TOC, Na, K, Ca, Mg. Fe, Mn,
to 6 monthly if there is Cd. Cr.Cu. Ni, Pb. Zn.
evidence of stable
conditions). -

Leachate at Discharge Weekly . discharge volume, pH., Temp. EC. .-

Points ’
Monthly (reduce to as weekly plus:-NH,-N, Cl, biochemical oxygen demand -
quarterly if stable (BOD).COD. -
conditions prevail).
Quarterly as monthly plus: SO;, Alk. TON, TOC. Na, K, Ca, Mg.
Six-monthly (reduce to - as quarterly plus: Fe, Mn, Cd. Cr, Cu. Ni, Pb, Zn.:.
annually if stable conditions
prevail). )

Leachate at inonitoring Monthly . _leachate level, pH. Temp. EC.

points !
Quarterly (may be reduced - - as monthly plus: CL. NH,- N, SO,. Alk, COD.BOD, TON,
to annually if there is TOC, Na, K. Ca, Mg.
evidence of stable -
conditions).
Annually as quarterly plus: Fe, Mn. Cd. Cr, Cu. Ni. Pb, Zn.

Landfill Gas As WMP 27 (1991)= - CH,.CO,, O, AP. OMD. Temp.

: Other parameters- Annually - ’ void utilisation, settlement.

sump from which leachate is removed from the cell/site.
Dgenerally weekly to six-monthly depending site-specific factors.

Note: In cases where wastes are known to contain specific elements or compounds, particularly list I and I substances, then those substances
should be added to the appropriate list of determinands.

69-



GIBB comens

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements-:.
regarding the storage and- display of groundwater quality data. This questionnaire -
forms part -of our-assessment and we will be grateful for your responses to the
questions outlined below.-

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd. -
on 0118-9635000; or by Email at mvanston @gibb.co.uk or tmorgan@gibb.co.uk.

The following questions-are to obtain general details.

Q1.

Please provide the following reference details.

Name: ‘IZL{%C{&L \,\)ﬂﬁécﬁ’f

Position: | 00 /4,0 ) o, |ROEON | oy an
Tel No.: é_c;n; 3& “‘2‘2:"1‘; N Fax Nos [91733 &6 6672
E-mail: _ /

Q2.

Please provide details of other Agency staff who may be able to provide input to
this project. : : '

Name: Toce  OnmapdPe
Position: - / /RegiOn: N /Ui A
Tel No.: / | FaxNo.:

E-mail: -

Name: -

Position: - /,/- /—I"{egion:

Tel No.: / ' Fax No.:

Position: —

E-mail:

\\gibb-f10\env\projectsienvage\gwchemi\corresp\question\question.doc - - . Page 1 of 8



GIBB -cnmens

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells: { ' ‘///

What is the frequency of thé data |
receipt and review process for Q g . = /v( ey (‘Wp?/
public water supply wells and No CL T
how was this determined ? = ) ‘

- MpwPuacwte oy ©f ;0:47/4

Please identify the determinands | —7 ¢ cim '@427—‘

for public water supply wells
attalc)halist): ey o K-’*O . A 23
5 9° Uz>
i 15 u 3%
(_6 13‘( ,( [M/ gf'
(é 137 ‘ /
1o Cross felt
Vo Crness  Berit.

Q4. Observation Boreholes : _
No. of observation boreholes: N o) é \/ .

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ? ' //’

Please identify the determinands
for observation boreholes (or
attach a list):

\\gibb-f1O\env\projecis\envage\gwchem\corresp\question\question.doc Page 2 of 8



Q5. Springs

GIBB.....

LAWGIBB Group Member

No. of springs:

What is the frequency of the data
receipt and review process for
springs and how was this
determined 7

Please identify the determinands
for springs (or attach a list):

Q6. Other Monitoring Locations-

No. of other monitoring .
locations:

0.

LH’NL,//‘F/LL-

What is the frequency of the data-|"

receipt and review process for.-

these monitoring points-and how-

was this determined ?

QQMT@/LLY R

6'327@\/0_((2. ﬂlv}:jﬂ/w’cc's. 2

Please identify the determinands
for these monitoring points (or
attach a list):

.\3

\\gibb-f1 O\enviprojects\envage\gwchem\corresp\question\question.doc
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GIBB cmmea

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

Aeewey Mew oz iwe -
Q’N’?b‘fﬁé /3“7’ Com i cren?.

What and where are the external
sources ?

Frnr~gis oy
K}é/él /{Cfcd NSLOC-Y

Does the determinand data
collected have additional
comment fields and what are
these ?7

NO.

What other environmental data
are collected in paralle] with
groundwater quality data ?

O ¢

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

Aeh - WAmAS [ucas
/71{0/@0"/50‘

Q8. Data Storage

Are groundwater quality dataon a
single database or are a number of
software packages used ?

OLMOIE ToelL (W)

What other databases are you

aware of for other data ? Ve -
E.g. contaminated land, landfill,
mineral water, private supplies.
| Where are these databases located | ORmowIC swer | etk

and who has responsibility ?

Please provide name, address and
telephone number:

“TSmw f/’,/"; LG

\\gibb-f1Q\env\projects\envage\gwchem\corresp\qitestion\question.doc
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GIBB......

LAWGIBB Group Member.

Q9. Data Use

Are groundwater quality data
routinely manipulated, interpreted |. ' Nos
and displayed ?

On what scale is this done ?

E.g. sub catchment, catchment or -
other..

What level of interpretation is

performed.? - ' :
E.g. trend analysis, comparison /

with quality standards etc.:

Are the data used by other -

departments in the Agency or P o /
provided to industry / the public ? ULLIC + Py sTRY.

In what format is this data” -
provided ?

bt (oo

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc - - Page 5 of 8



GIBB ccrmen

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS. -

Program

Version

Storage

Statistics

Tables

Main Uses

Graphs Contours

Mapping

Other please
describe

\\gibb-f10\enviprojects\envage\gwchemicorresp\question'\question.doc
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GIBB Environmental

LAWGIBB Group Member

Q11 :

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training:required, poor.technical - -
support.

Program

Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities.

W\gibb-f10\env\projectsienvage\gwchem\correspi\question\question.doc Page 7 of 8



Q13.

GIBB ..

LAWGIBB Group Member

Are you aware of any other software that would satisfy your requirements ?

Q14.

Have you tested any software other than that you currently use and what was

your conclusion ?

Thank you for completing this questionnaire. Please return the completed document

by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118963 5000

\\gibb-fi0\enviprojects\envage\gwchem\comresp\question\question.doc
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GIBB Environmental.

LAWGIBB Group Member
QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency-to assess the Agency’s requirements
regarding the storage and display of groundwater ‘quality data..This questionnaire-
forms part of our assessment and we: will be grateful for your responses to.the
questions outlined below.

If you -have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd. -
on 0118-9635000, or by Email at mvanston @gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details. -

QL

Please provide the following reference details.

voe | Cotent  Henti

Position:. " - | Region:.- 2y
oS0 | Dot Cerenrar |RE | o

Teito: | 01732 tese3ea TN 101733 46434 ¢
E-mail: -~ ‘ _—

Q2..

Please provide details of other Agency staff who may be able to provide input to
this project. : :

Name:
Position: . Region: /
Tel No.: - | Fax No.: / )

E-mail: : / )

Name:- / .

Paosition:. // Region: -
TelNo.: | e Fax No.:.
Position:
E-mail:".

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc - : Page 1 of 8



GIBB oo

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

U ovwe .

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

LoD .

What is the frequency of the data
receipt and review process for
observation boreholes and how -
was this determined ?

MAITHLY / venmtey

Please identify the determinands
for observation boreholes (or
attach a list):

S ATTRACHMEWT

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 2 of 8




QS. Springs.

GIBB.. ..

LAWGIBB Group Member

No. of springs: -

773

What is the frequency of the data
receipt and review process for
springs and how was this
determined 7

Mowtney /VWL Y

Please identify the determinands -
for springs (or attach a list);

6(5"@" t/'l"{/(:?cwmm

Q6.:Other Monitoring Locations

No. of other monitoring -
locations:-

What is the frequency. of the data
receipt and review process for
these monitoring points and how
was this determined ?

MvTrey [ vmnes

Please identify the determinands
for these monitoring points (or -
attach a list): -

6—&’?:’ /4 774 M/‘?,_/,u(f.s

\\gibb-f1O\enviprojects\envage\gwchem\comresp\question\question.doc
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GIBB cvimens

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally 7

Jo7omwac - Wes

What and where are the external
sources ?

-

Does the determinand data
collected have additional
comment fields and what are
these 7

NES - Commewr Fierw
WeRTHe | Feows ETC.

What other environmental data
are collected in parallel with
groundwater quality data ?

Sce Hrode.

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

| /?/U(C Db anicEs
Hisromicue CermPAntisons,

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

Aeua - Lims

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

é(y_ ﬁue«w F@&Le‘?’ (Qo{a’é

-~ ,49/,4,@466 .
— ENTet ,—%‘90;1/{(/((40 (/Uétﬂc‘

T ey /z,&_

e 18

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.-

/Q/Uéfc,(/hv L/ @ |
Blien Frogley.

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use

GIBB e

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

Ly 47-( lanrosas

OV

On what scale is this done ?

E.g. sub catchment, catchment or
other.

@é/(f’fmr’*’l[;'

What level of interpretation is
performed ?

E.g. trend analysis, comparison -
with quality standards etc.

Nowe .

Are the data used by other . -
departments in the Agency or-
provided to industry / the public ?

Wheste Recs
Wih-Ten. AeSoUles
WhTent. @uAUTy
Feid. ¢ ﬂu{/ﬁuc, Wetis

In what format is this data™
provided ?

HALD ¢ 6"77//
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GI.BB Environmental

LAWGIBB Group Member A

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program

Version

Storage

Statistics

Tables

Main Uses

Graphs | Contours

Mapping

Other please
describe

D7)
(4MsS

/

v

3280

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB v

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not -
what are the problems ? ¢.g. difficult graphing, training required, poor technical
support.-

Program

Ve | [ -
Mi,mxls | Swicgnee  fon e Uses,

Q12..

What additional software features would you like ? e.g. specific graphs or :
statistical capabilities..

AQ Yo -lme - 0»'%\/ 5 lﬁéémwkra\u St At
No [t Htc ﬂ@cf;mﬂﬁawz/ : /%Wéé‘/aff','
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GIBB .o

LAWGIBB Group Member A

Q13.

Are you aware of any other software that would satisfy your requirements ?

Wins

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

O .

<

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd. '

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118 963 5290
Tel 0118 963 5000

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 8 of 8




01774

02414
04035
04217

01165:.
01622
01724

01806
01833
02073
02113.
02374

ROUTINE ANALYSIS SUITES

GB - -GROUNDWATER FERRUGINOUS (0/S.FC)

DETERMINAND ‘NAME

o P - - o -~

pH

- CONDUCTIVITY AT 25 DEG C

CARBON ORGANIC TOTAL (ACID SPARGED) mg/l
AMMONIA AS NITROGEN mg/1l

NITROGEN TOTAL  OXIDISED AS NITROGEN mg/l.
ALKALINITY TOTAL AS CaCO03'mg/l

CHLORIDE mg/1l

FLUORIDE mg/l -

PHOSPHORUS SOLUBLE REACTIVE mg/l

SULFATE mg/l -

SODIUM .-TOTAL mg/l

POTASSIUM TOTAL mg/l

MAGNESIUM TOTAL mg/l

" CALCIUM TOTAL mg/l-

MANGANESE TOTAL mg/1l.
IRON TOTAL mg/l

itles:A AB I O

@Aéuz C;/h/- SuUize

Page

35

UNITS BOTL.

— o -~

pH 'UNITS .
uS/cm

mg/1l

mg/1l.

mg/1l
mg/1l

mg/l’

mg/1l

ng/ 1l

mg/l

mg/1l
mg/1l-

mg/1l
mg/1

mg/1’

mg/1

c
N

N
CaC03.
cl

P

P
S04
Na
X
Mg -
Ca
Mn
Fe

H+4H£4Hr433»%3’w:v><3x*b



03-03-1998

CODE
00613
00772
00922
01113
. 01724

Bottles:A

ROUTINE ANALYSIS SUITES

3 p—t- 3-S5} 2 £ F

GW - WASTE REGS. BASIC G/W SUITE

DETERMINAND NAME
pPH
CONDUCTIVITY AT 25 DEG C
CHEMICAL OXYGEN DEMAND mg/l
AMMONIA AS NITROGEN mg/1l
CHLORIDE mg/l

Page

o~

pH UNITS
uS/cm
mg/l O
mg/l N
mg/1l Cl

44

a
A
A
A
A

o :‘:*ﬁmif’r. 3

B




1, 03-1998"

CODE

—— -

00613

00922
00954
01113
01165

01835
02353
02393

04197
74841
74851
92645
58884

88925
98964

00772 -

01622
01724

04015

983804 -
98944

ROUTINE.ANALYSIS SUITES

GX - WASTE REGS:. EXTENDED.G/W SUITE

DETERMINAND NAME.
PH
CONDUCTIVITY. AT 25 DEG C
CHEMICAL OXYGEN DEMAND mg/l-
CARBON ORGANIC TOTAL . (ACID SPARGED) mg/l
AMMONIA AS NITROGEN: mg/l

NITROGEN TOTAI OXIDISED AS NITROGEN mg/l.

ALKALINITY- TOTAL AS CaCO03 mg/l--
CHLORIDE mg/l -

SULFATE mg/1l

MAGNESIUM 0.45um MEMBRANE FILTERED mg/l
CALCIUM 0.45um MEMBRANE FILTERED mg/l
MANGANESE 0.45um MEMBRANE FILTERED mg/l..
IRON. 0.45um ‘MEMBRANE FILTERED mg/l
SODIUM. 0.45um MEMBRANE FILTERED mg/l
POTASSIUM 0.45um MEMBRANE FILTERED mg/l

. CADMIUM 0.45um MEMBRANE FILTERED ug/l

CHROMIUM 0.45um.MEMBRANE FILTERED ug/l
COPPER 0.45um MEMBRANE FILTERED ug/l
LEAD 0.45um MEMBRANE FILTERED ug/l
NICKEL 0.45um MEMBRANE FILTERED ug/l
ZINC 0.45um MEMBRANE FILTERED ug/l

wottles:A O Y

- -~

Page

-

pH-UNITS
usS/cm

mg/1
mg/1.
mg/ 1
mg/1l
mg/1
mg/1l
mg/1
mg/1l
ng/1
mg/1
mg/1
mg/1
mg/1l
ug/1l’
ug/1
ug/1l
ug/1
ug/1
ug/1

o
c
N
N
CaCo3 -
Cl
S04
Mg.
Ca
Mn
Fe

cd
Cr
Cu
Pb
Ni.
Zn

45
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03-03-1998 | Page 46
ROUTINE ANALYSIS SUITES :

GY - WASTE REGS. EXT G/W SUITE (TOTAL METALS)

CODE DETERMINAND NAME © UNITS BOTL
00613 pH pH UNITS A
00772 CONDUCTIVITY AT 25 DEG C uS/cm A
00922 CHEMICAL OXYGEN DEMAND mg/1l mg/l O A
00994 CARBON ORGANIC TOTAL (ACID SPARGED) mg/l mg/l C 0
01113 AMMONIA AS NITROGEN mg/l mg/l N A
01165 NITROGEN TOTAL OXIDISED AS NITROGEN mg/l mg/l N A
01622 ALKALINITY TOTAL AS CaCO3 mg/l mg/l CaCO3 A
01724 CHLORIDE mg/l mg/1l Cl A
01835 SULFATE mg/l : mg/l S04 A
02073 SODIUM TOTAL mg/l mg/l Na I
02113 POTASSIUM TOTAL mg/l mg/l K I
02374 MAGNESIUM TOTAL mg/l mg/1l Mg I
02414 CALCIUM TOTAL mg/l mg/l Ca I
04035 MANGANESE TOTAL mg/1l , mg/l Mn I
04217 IRON TOTAL mg/l mg/l Fe I
92655 CADMIUM TOTAL ug/l ug/1l cd I
98874 CHROMIUM TOTAL ug/l ug/1l Cr I
‘98894 COPPER TOTAL ug/l ug/l Cu I
98914 LEAD TOTAL ug/l : ug/1l Pb I
98934 NICKEL TOTAL ug/l ug/1l Ni I
98954 ZINC TOTAL ug/l ug/1l 2Zn I

Bottles:A I O



”% (& A\ _ | GIBB Environmental

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software ..

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our assessment and we will be grateful for your responses to the
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim:Morgan at GIBB Ltd. .
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk. .

The following questions are to obtain general details..

Q1.

Please provide the following reference details.
i -
Name: Foch. H ot
g Ny - g )
Position:-| -+ /W  WUKLIT/ | Region: ,L/{L,UOJL F il
Tel No.: )( = f.{ Fax No.:

E-mail:

Q2.

Please provxde details of Other Agency staff who may be able to provxde input:to
this project.

Name: | -

Position: Region;

TelNo.: | . /Fé No.; :

E-mail: / |
Name: / -

v
Position: //'/ Region: -
Tel No.:-. ’ Fax No.:
Position:
E-mail:

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8



GIBB o

LLAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

3 oC

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

At RHo Nk < festitide

Adeden  tecedred {Al‘e/f\j 3 s Th, - |-

Ol AaLa . '(chw/(. MMBM
St ha Mol — 2 A 2anr i bebe

Please identify the determinands
for public water supply wells (or
attach a list):

(b——e&‘v\.) Cee Loy AT '0F NLBE SISO

for. oge = Aqency b
¢ )

._—\-’C\f‘eo M Co . -Fa

Q{Ifb-servatio Boreholes — L asruwne tlas V'efe/ﬂ b nown—pws

No. of observation boreholes:

832 (nob i dnding specabions| £5)

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined 7

V\-&g\'\AHi(,j To ‘L\»\w";f/r'/‘j -
RLevtenr redafed o alihake
Dovechive - every & Jeesy

Please identify the determinands
for observation boreholes (or
attach a list):

Basie s fe 'b‘\ab La\‘,,f
Al S ly)

gG&MP‘I :
e, |

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB.....

LAWGIBRB Group Member

Q5. Springs

No. of springs: Coran - €70

What is the frequency of the data .
receipt and review process for - Souwne o5 obo ~QG
springs and how was this- '
determined .?

Please identify the determinands . ' ]
for springs (or:attach a list): Se—na su bR — Q. &

Q6. Other Monitoring Locations — e, "t —rsen ofratm. ol o

No. of other monitoring - Q(LQ/(/IW( \/V\\Veﬁ*_»—j“ VO S
locations: — Sl Avee sh=n [’,F "

What is the frequency of th_e.data %_TM‘P; ko ¢ Mt(‘_'so; (x—w .o

receipt and review process for N
these monitoring points and how- wn
was this determined 7 -

Please identify the determinands W \,( . M/(‘"/""Q ow . . aSo &f :

for these monitoring points (or

attach a list): NN AL (/Témrw«- - \(mll/u\f‘ { onm
sz/&f?\a .’ :

\\gibb-f10\enviprojectsienvage\gwchem\corresp\question\question.doc Page 3 of 8



GIBB v

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

Sotl

‘What and where are the éxtcrﬁa]
sources ?

ww}-M Ca¢
c-—O-/v-\.c( ,F\\]A é—Y\M[‘m’S
D_&»{(’W/rs' eomnswlFonts

Does the determinand data
collected have additional
comment fields and what are
these ?

S ovee. b s

What other environmental data
are collected in parallel with
groundwater quality data ?

Su\r.{—-n\ e ceter Lo (,C}_T]

Woeker leael wa—c—'\’\:\%‘ Aot

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

NS procedire ( NAMAS)
v ke Héc\{\:) — )&»\a(,jk‘ccf
. Cleni, b

Q8. Data Storage

Are groundwater quality data on a
single database or are'a number of
software packages used ?

‘What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

NV dodebiage
C A

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

RHO

éf(.((::“’» 9/93%

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use

GIBB crmen

LAWGIBB Group Member-

Are groundwater quality data-
routinely manipulated, interpreted
and displayed ?

0ly b WNlely, 2 (oticds,

On what scale is this done ?

E.g. sub catchment, catchment or -
other.

What level of interpretation-is
performed ?

E.g. trend analysis, comparison
with quality standards etc. -

et Cv~ef~\.'v\ Sis

wamm el PDW3

Are the data used by other -

departments in the Agency or-
provided to(industry / the public ? K/

Tas

In what format is this data
provided 7 -

Gomplis, L.:C'A'.‘/()ﬂ’ie clhos s
T\\Qwaﬁc,r 'V\Ao;(_nj s

\\gibb-f10\env\projects\envage\gwchem\corresp\ques
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GIBB -

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS. -

Program | Version Main Uses
Storage Statistics Tables | Graphs | Contours Mapping | Other please
) describe
Exal ? < e “
MC—{) lw J;\‘» B w’ v
ACC 25 < v’
[/ i WA S / \/ /

\\gibb-flQ\env\projects\envage\gwchem\cormesp\question\question.doc
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GIBB <o

LAWGIBB Group Member

Q11.+

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing; training required, poor technical

Support.' ')
o -

LS
Program o,

(\/&ek M‘éc&l’lﬁ ga’éxmt/%g% )

(At (lare ove mwfa’)

Q12

What additional software features would'you like ? e.g. specific graphs or
statistical capabilities.

T iswedts adven of b purface . A hbalion,
(N

—

/ e Do —e R & (17
g}'—;ﬁf ‘ &“Q’(\a"\"*?

i LB oot

i
t s 3 .

Wgibb-fiO\enviprojects\envage\gwehem\corresp\question\question.doc
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GIBB .o

LAWGIBEB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

See  Sowls = Q[

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ? '

Mo -

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\gibb-f1Q\env\projects\envage\gwchem\corresp\question\question.doc Page & of 8




'GIBB cvomens

LAWGIBB Group Member-

QUESTIONNAIRE: Groundwater Quality Data Software -

GIBB Ltd. have been contracted by the Agency to assess the Agency's requirements-
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our -assessment and we will be grateful for your responses to the .
questions outlined below.

If 'you have any queries please contact Mark Vanstone or Tim Morgan at GIBB-Ltd:
on 0118-9635000, or by Email at mvanston @gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

QL.

Please provide the following reference details. -

Name: - | - AL, S o, 7[:://;076/@6 o

Position: | (V& ~ ©/55) ¢ e | Region: VUG 12 i

TelNo.: (D733 R FaxNo.: | ot 737 Gb4G 7T

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provide input fo
this project. . :

Name: —

Position:- Region: | _—

TelNo.: | | M

E-mail: / )

Name: /

Py

Position: . Reoion/:- :
t=) -

Tel No.: /’(ax No.:

Position: . / |

E-mail:-

\\gibb-fI0\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8



GIBB cocomr

L AWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

3 - oo .

What is the frequency of the data

receipt and review process for '
public water supply wells and é T
how was this determined ? Newr? L~
Please identify the determinands
for public water supply wells (or
attach a list):
T

N i TATE

(e ne  Pacn
pass ew 7o

(ot cer T €

LEHS  WhecmocPfee) >

Q4. Observation Boreholes

No. of observation boreholes:

fUonve

‘What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined 7

Please identify the determinands
for observation boreholes (or
attach a list):

\gibb-fi0\env\projects\envage\gwchem\corresp\question\question.doc
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Q5. Springs -

GIBB......

LAWGIBB Group Member

No. of springs:

What is the frequency of the data
receipt and review process for -
springs and how was this-
determined ?-

M /A

Please identify the determinands
for springs (or:attach a list):

Q6. Other Monitoring Locations -

No. of other monitoring
locations:

—

ver o« S&

What 1s-the frequency of the data
receipt and review process for
these monitoring points and how
was this determined ?

Twice \/efzél/e"cr/_'

Please identify the determinands--
for these monitoring points.(or -
attach a list):

“7O
ruos.

\gibb-fi0\enviprojects\envage\gwchem\correspiquestion\question.doc . Page 30f8 -




GIBB s

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the gfoundwater quality data
obtained internally or externally ?

E Tl iode

What and where are the external
sources ?7

WhATe CompP dwics.

Does the determinand data
collected have additional
comment fields and what are
these ?

Ve

What other environmental data
are collected in parallel with
groundwater quality data ?

o

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

\/f“6%4¢_ (Hg'c /(-/'Uc;._

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

2 ¥ ‘/716@565 ﬁﬁlﬂ%ﬂ%

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

.I’AGQCC/SWQ&’ — /"4&/12 1 ro¢ Den

VT 5

‘Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

WR  Avce i ,
~ Seriwag Bbal

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 4 of 8



Q9. Data Use

GIBB <o

LAWGIBB Group Member

Are groundwater quality data

routinely manipulated, interpreted |

and displayed 7

Forerv oy —
MeowrH Y BAass

On what scale is this done ? -

E.g. sub catchment, catchment or
other.

(ro1/10¢7¢:
60 Ao &S i

What level of interpretation is -
performed ?

E.g. trend analysis, comparison
with quality standards etc. "

TRer ézku;%y;/,?
< LIPS ZJ/ '
RUATY STz uppers

Are the data used by other-
departments in the Agency or -
provided to industry / the public ?

ﬂ‘/["gdzt < /(;?%ufs 7S
YU tero 144 QJC

In what format is this.data".
provided ?

/ TR 7 'c‘:/Z EC T C

\\gibb-f10\env\projectstenvage\gwchemi\corresp\question\question.doc - Page 5 of 8



GIBB ciormens

LAWGIBE Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcv_iew,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage Statistics Tables | Graphs | Contours Mapping | Other please
describe
frecss| 2O /
Crcer | = O ] :

Wzibb-f10\enviprojectsienvage\gwchem\corresp\question\question.doc

Page 6 of 8




GIBB e

LAWGIBB Group Member

Q1L. -

Is the software you have listed sufficient and suitable for your purposes, if not -

what are the problems ? e.g. difficult graphing, training required, poor technical
support.

Program- -

Aicess| DK

Sra| Ok

Q12.

What additional software features would you like 2 e:g. specific graphs or
statistical capabilities.

Excer K’Z;W{ﬂé’é- Foree Fai e Ty

Heawnen

\\gibb-f10\enviprojects\envage\gwehem\corresp\question\question.doc Page 7 of 8




Q13.

GIBB oo

LAWGIBB Group Member

Are you aware of any other software that would satisfy your requirements ?

#/Q'm it Or o Oirey Crerem

Q14.

Have you tested any software other than that you currently use and what was

your conclusion ?

Lo .

Thank you for completing this questionnaire. Please return the completed document

by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading, ’
Berkshire RG6 1BL

Fax 01189635290
Tel 0118963 5000

\\gibb-f10\env\projects\envage\gwchem\comresp\question\question.doc

Page 8 of §




(PN A A,

ites Within Avon (Hamp. Upper) Ca(chment

wdaes o Bliaa

O ido

fRN Name Material NG Reasons for
B : Sampling Visits

1055000 BOREHOLE AT AVON SPRINGS FISH FARM SUL7s 617 GRN 8 w043 8 (_),//‘(5',’,1(_“ rous Uppme (peea o
ites Within_Wylye Catchment ’
RN " Name Material NGR Reasons for
. ~ ' o Sampling Visits e
4054000 BOREHOLE AT HILL DEVERILL WATERCRESS ST868 403 GRN 8§ W043 8 &2.[4(5(912 J,umﬂ P IWEENT AL
o BEDS ‘ '
ites Wlthm Ebble Catchment
RN s Name Material NGR Reasons for

; oo ‘ Sampling Visits
2252000 CVTF BOREHOLE SU025 236 GRN 12 Wwoo1 12 Wo24 12 (Cleriaceo. Lover G-IA lic .
3050000 SPRINGS AT BISHOPSTONE CRESS BEDS SUOT71 257 GRN 8 WO043 8 \alieM Gakvel ovee ARFVACEo CLtLF
3053000 BOREHOLE AT BOWERCHALKE FISH FARM SU025 236 GRN 8 Wo043 8 CRENCETLS  (Gorsi (- 1ibie
ites Within Ashford / Allen Catchment .
IRN ' "Name Material NGR Reasons for

Sampling Visits /) .

3051000 SPRINGS AT CRYSTAL SPRINGS FISH FARM, SUL10 149 GRN §  W043 8 // M AECCENE /@/\.-/)//\lé, {’f L,
ites Within_Stour (upper) Catchment
RN~ Name S Material NGR Reasons for _ pe iy

‘ R ) C Sampling Visits L/ (/,)’J}'S'D‘ C. FIAE G INGE LA
1320000 ZEALS FISH FM SPRING ST789 314 GRN . - 12 W00l 12 W024 12 gvce. C’ALC ALEGUL GF:"T
1321000 ZEALSFISHFARM BOREHOLE ST789 314 GRN 127 W001 12 W024 12 A ABGE —
ites Within Stour (rmddle) Catchment ‘ o
RN Name - Material NGR Reasons for D UATES AR Y p/v'zp Jz£rC8,

’ : Co . Sampling Visits Derast 1S Shwedlini s EY )
1414000 BAILEY GATE FISH FM BOREHOLE $Y9520 9900 GRN 127 Wo001 12 W024 12 rosracear gppse CHALE / Pretn qees:”
1465000 FISH FARM BOREHOLE ST865 142 GRN 127 W00T 12 WO024 12

IWERNE MINSTER

CpETACES ST (4 r"/k

38 = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisheries, GQA= General Quality Assessment, GQM = GQA + Zn & Cu, HM = Ham\cmzcd Mom\nnng GR.N Groundwxler Monitoring, NN Natlonal Network Sites,

MP = le\oml Marine Plan RLP = Red List/Patcom, SF + Shelifish Wa!cr! SW= Sur[ace Water Abstractlon UW = Urban Waste W'\ler Tremment Dlrechve

Page | Prmted 21/04/97
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g

Jites Within Stour (middie) Catchment

~.

Quageerine™ Preq Teveace Lerosirs

URN Name Material NGR Reasons for _
Sampling Visits Suclonite BY PAlaeocEas AN
13140000 BOREHOLE AT DORSET SPRINGS FISH FARM SY9510 9890 GRN 8§ Wo043 8 pnvh Cesvaceay: Ugese Cuali
13148000 SYLVASPRINGS WATERCRESS BED ST9030 0290 GRN 8 WO043 CHETACEOuS pdisw  ClAlk
13230000 I§OURCE AT WINTERBOURNE HOUGHTON FISH SY8230 0450 GRN g W043 38 ceetceos  fumalz Cratk. .
13234000 PIMPERNE COMPENSATION WATER ST906 091 GRN 8 Wi43 8 ._ . )
33469000 TWERNE SPRINGS FISH FARM BOREHOLE FEED SY8650 1420 GRN 8 W043 8
WATER ' Cretacedus Cainlk
Sites Within_Allen Catchment
JRN Name Material NGR Reasons for
Sampling Visits /
30486000 BOREHOLE AT WINTERBORNE HOUGHTON FISH STEZ 045 - GRN 12 wool 12 wo 12 Ceeaceavs Missle Curte
FARM
33056000 BOREHOLE AT ALLENBROOK FISH FARM SU019 108 GRN g W043 3 CREACE Qus UPdze Crirl ti
Sites Within Moors Catchment -
JRN ‘Name Material NGR Reasons for
Sampling Visits —
33052000 ARTESIAN WELL AT CRANBORNE SU062 130 GRN 8 WO043 8 CZS]'A- ceas (resd. (nplé
WATERCRESS
Sites Within_Stour (lower) Catchment
URN Name Material NGR Reasons for
Sampling Visits
33565000 SYLVASPRINGS WATERCRESS BERE REGIS SY8470 9460 GRN 8 Wo043 8 CZ gThCEQUL (Jo2eE d’" atl .

WATERCRESS BED INLET

OGS = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisheries, GQA= General Quality Assessment, GQM = GQA + Zn & Cu, HM = Harmonized Monitoring, GRN - Groundwater Monitoring, NN = National Network Sites,

NMP = National Marine Plan, RLP = Red List/Parcom, SF+ Shellfish Waters, SW = Surface Water Abstractiori, UW = Urban Waste Water Treatment Directive

Page 2 Printed 21/04/97
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ites Within Bere Catchrent

JRN Name _f Material NGR Reasons for
' Sampling Visits -

3239000 ALTON PANCRAS SPRING (GROUNDWATER) ST696 024 GRN' 8§ Wo043 8 C/(f- meeogn  Mibdle Cat allk
3244000 FBA SITE LOWER WATERSTON PUDDLETOWN §Y740 953 GRN 8 W043 8 Cnetacemss UrPse. Cladlk
3566000 SYLVASPRINGS WATERCRESS SY851 938 GRN 8 W043 8 — wf\s A plvE ———
3567000 ROKE WA’ TERCRESS BEDS BERE RI:GIS INLET 8Y836 958 GRN 8 WO043 8 g 1y

TO BEDS o ’ ‘ '
3568000 SPRING SOURCE WATERCRESS BEDS SY835 928 GRN 8 W043 8  pajAsocens / Eocere (Lonmors CLAY

BROCKHILL CECILY BRIDGE BERE REGIS ' y £ ‘

s : g LEAdING BEDS .
ites Within Cattistock Catchment
RN Name Material NGR Reasons for
3509000 RAMPISHAM SPRING (GRQUNDWATER SAMPLE) ST563 022 GRN 8 W043 8 CesTAc&qo; Z.ows 2 Cuedle
dites Within Frome jDors Ceme) Catchment
JRN Name Material NGR Reasons for
- o Sampling Visits N i .

3571000 ISLINGTON WATERCRESS BEDS INLET SY75409190  GRN s wos 8 Prlasocens | Eocene Kersm, Les:

TINCLETON DORCHESTER o — o ‘ o ' :
1573000 WADDOCKCPY)SS WATERCRESS BEDS SY795 909 GRN g WO043 , = Paccling fep
| WADDOCK CROSS DORCHESTER DORSET | Ftasocene |Escene BAGet!l SEe
3608000 SPRINGS AT NETHER CERNE FISH FARM SY668 991 GRN 8§ Wo043 8 Coeracequs Lol CHalk
3609000 LOWER MAGISTON SYDLING ST NICHOﬂS 8Y6340 9610 GRN 8 Wo043 8 Cuee s fmsle Coadte

| WATERCRESS BEDS INLET , | | AefAcrars  Mmble Aol
ites Wlthm Frome (Dors Middle) Catchmcnt :
RN Name - Material NGR Reasm}s for N PA LASoCEp / Eacers f\/Cé*‘ﬁl nie 1)6 e
: : Sampling Visits

3414000 WARMWELL (GOLDEN SPRINGS) WATERCRESS SY746 875 GRN. . 8 Wo043 8

BEDS SPRING BOREHOLE

Wwew. CA'J.E‘,:’rfc.Fq._-..._, Uspse Crnalic.

38 = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisheries, GQA= General Quality Assessment, GQM = GQA + Zn & Cu HM Hammmred Momlormg GRN Groundwater Monitoring, NN = Nauonal Network Sites,

MP = N-moml Marine Plan, RLP = Red Llsl/Parcom. SF+ Shellfish Waters, SW = Surface Water Ab:!mchon, UW »= Urban Waste Water Trcutm:nt Directive

Page 3 Printed 21/04/97
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. -

Sites Within Tadnoll Bk Catchment

URN Name Material NGR Reasons for A P
Sampling Visits pALA EOCEN ;’IﬂJC&N?'. /fgﬂ AVNG, rehs
33413000 WATERGATES FISH FARM INLET BOREHOLES, SY739 870 GRN 8 Wo043 ' -
WATERGATES LANE BROADMAYNE : 6‘/@(2‘ C,L° TACSIUS Uer b 77 Yy'e
Sites Within Frome (Dors Lower) Catchment ’
URN " Name Material NGR Reasons for
. Sampling Visits
33319000 WOOL WATERCRESS BEDS SPRING SUPPLY SY8450 8630 GRN 8 Wo043 8§ ---M—*AS —/lgo/c, T
Sites Within Wey Catchment
URN ) Name Material NGR Reasons for
Sampling Visits —_
33404000 UPWEY - WISHING WELL SOURCE SY661 852 GRN 8 Wo043 8 Jupsaic /UmAZ & / LEECK
Sites Within Bride Catchment
URN Name Material NGR - Reasons for
' Sampling Visits )
33520000 SPRING HEADING LITTON CHENEY §Y3550 908 GRN 8§ Wo043 8 UFﬂE{ ng HCeoLs Q;A i '
Sites Within Brit Catchment
URN Name Material NGR Reasons for > )
Sampling Visits 7{#64531 ¢ Uerep L1 /6/3 18 POAT
33508000 STOKE ABBOT VILLAGE SPRING ST4540 0080 GRN 8 Wo043 8 g 7{30,,/1, Sy
DGS = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisheries, GQA= General Quality Aasessment, GQM = GQA + Zn & Cu, HM = Hamionized Monitoring, GRN - Groundwater Monitoring, NN = National Network Sites, N

NMP = National Marine Plan, RLP = Red List/Parcom, SF + Shelifish Waters, SW = Surface Water Abstraction, UW = Urban Wasts Waler Treatment Directive
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B

Sites Within Severn (Berkeley) Catchment ,
Material NGR Reasons for

URN Name :
Sampling Visits
23170613 LASBOROUGH SPRINGS GROUNDWATER ST822 944 GRN 6 W043 6 hwaiiie (eEAT Colire tulies s taete .
MONITORING '
(bv\( r.&\,_(:[(l O“\-QS,.C\‘O

GS = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisherics, GQA= General Quality Assessmcnl, GQM ~GQA + Zn & Cu, HM = Hanmonized Monitoring, GRN - Groundwater Monitoring, NN = National Network Sites,
NMP = National Marine Plan, RLP = Red List/Parcom, SF + Shellfish Waters, SW = Surface Water Abstraction, UW = Urban Waste Water Treatment Directive
An ASAP]Y report

Page 2 Printed 21/04/97



TETAL L

ites Within Lim Catchment

RN  Name Material NGR Reasons for
- - ' ' Sampling Visits
$Y39/100 PINHAY - RAW WATER INLET INSIDE BUILDING. -8Y3102 9050 GRN 4 S001 4 C2 ETACEOUS Up{)&& G RESNSANG
ites Within Lower Axe Catchment ’
RN ~ Name Material NGR Reasons for
: ' Sampling Visits ' ~”
3Y28/100 BOVEY LANE BOREHOLE SY2282 8983 GRN 4 S001 4 ngﬂclewg Masle Cuatle
les Wlﬂnn Mlddle Axe Catchment
RN - Name Material NGR Reasons for
o ' - Sampling Visits
3T20/100 WILMINGTON 1 - SPRING ADJACENT TO ST2139 0033 GRN - 4  S001 4 Creetaceous U/JP&L G&.E&A&Afvis
' BUII.,DING" ' a , : o
les Wxthm Upper Axe Catchment
RN .. Name - Material NGR Reasons for
R Sampling Visitg
T30/101 COTLEY SPRING ON LEFT SIDE OF ROAD FROM ST3008 0551 GRN 4 8001 4 Ces JACETUS Opres G": EENIANL
CHARDSTOCK - FROM MANHOLE AMONGST ‘ ' o h '
BUSI—IBS '
tes Within_Lower Otter Catchment .
RN Name Material NGR Reasons for
- o Sampling Visits —
1Y08/110 O’['I'ERTON 4. - RIGHT SIDE OF ROAD TO SOUTH SY0780 8464 GRN 4 GO02 4 /2‘48 /PE.QMMIJ UPP&(L S\‘NAS?ON(‘
‘ FARM - TAP IN BOX BY BOREHOLE ‘ ' ) L S L
tes Within Otter Catchment /
N Namc Material NGR Reasons for
S I Sampling Visits I

1Y08/101 COLATON RALEIGH 2 - LEFT HAND SIDE OF SY0705 8775 GRN . 4 4 774!43/ Feerunnl U’“f’iﬂ SANOITONE

KINGSTON ROAD

G002

S = Dangerous Substances, ESQ= Estuary Quality, EX= Exchange of Information, FF = Freshwatet Fisheries, GQA= Gengral Quality Assessment, GQM = GQA + Zn & Cu, HM = Harmonized Momlonng GRN - Groux\dwnlcr Mom(om\g NN = National Netwox’k Sites,

{p= Nahanal Matine Pl:m, RLP =~ Red List/Parcom, SF + Shellfish Waters, SW = Surfnce Wu(cr Abs\nchon, UW UrbnnWaslo ‘Water Treatment Du-cchve

Dage 1 Pnnted 2 1/04/97

An ASAP3 report



'

A
dites thm Otter Catchment

URN Name Material NGR Reasons for
Sampling Visits
35Y08/103 DOTTON 1 - ADJACENT TO BUILDING IN WORKS SY0830 8826 GRN 4 G003 4 Riks Peopinm ()PPEJ@. (“-;N/Z) STomE |
- TAP BY BOREHOLE CHAMBER.
38Y09/100 HARPFORD 6 - BOREHOLE NEAREST PUMP $Y0912 9078 GRN 4 G003 4 , ~TONE
HOUSE - TAP BY BOREHOLE CHAMBER. ' Taws Jfoessians OPPEQ SkaSTONE
38Y19/100 GREATWELL 1 - RIGHT SIDE OF B3174 SY1101 9550 GRN 4 GOo02 4 — A5 A0S
3SY19/103 GREATWELL 4B - RIGHT SIDE OF B3174 SY1146 9559 GRN 4 G002 4
FURTHEST AWAY FROM OTTERY. - Urree (feovee Mall .
Sites Within _Tidal Exe Catchment A
JRN Name Material NGR Reasons for
' . Sampling Visits '
3SX98/100 DUCKALLER - BOREHOLE IN FIELD AT BACK OF §X95498086  GRN 45001 4 Pamian Deten Sevosone
MOWLISH FARM - TAP BY BOREHOLE
CHAMBER. '
Jites Within Yeo & Dalch Catchment
JRN Name Material NGR . Reasons for
Sampling Visits ]0 J( A s
78570/129 CLANNABOROUGH ADIT, BOW (SWWS) 85736 014 GRN 4 S001 4 _8&“/‘\ N MIIAE  wANASTUHE

-

)GS = Dangerous Substances, ESQ~ Estuary Quality, EX= Exchange of Information, FF = Freshwater Fisherics, GQA= General Quality Assessment, GQM = GQA + Zn & Cu, HM » Harmonized Monitoring, GRN - Groundwater Monitoring, NN = National Network Sites,
JMP = National Marine Plan, RLP = Red List/Parcom, SF + Shelifish Waters, SW = Surface Water Abstraction, UW = Urban Waste Water Treatment Directive

Page2  Printed 21/04/97 ' An ASAP3 report



ALk BIES A curposes  21-Apr-97

CORNWALL AREA

Query Used:
Totae 3 a

ites Within Red River, Portreath & Permnwcll Streams Catchment

Include all records where ASAP->GRN is equal to True

RN Name Material NGR Reasons for
. o Sampling Visits
SW63/101 CARGENWYN SPRING INFLOW TO CARGENWYN GRN 4 S001 Teneoys G aAATC
‘ RESERVOIRS ' o .

SW63/103 . COPPbRHILL ADIT- 8" PVC PIPE ON LEFT GRN 4 5001 ‘"Tq NEWS GMMTE
LOOKING UPSTREAM FROM BOSWYN ' - . S R '
RESERVOIR -

SW63/104 BOSWYN ADIT BELOW MANHOLE COVER BY GRN 45001 TGNESSS Q aAnTs

: ADIT ENTRANCE Lo , ‘ -

38 = Dangerons Substances, ESQ= Estuary Quatity, EX= Exchange of Information, FF = Freshwater Fisheries, GQA= General Quality Assessment, GQM =~ GQA + Zn & Cu, HM Hamwmzcd Momtormg GRN - Groundwater Monitoring, NN = Nauonal thwurk Sites,

MP = National Marine Plan, RLP ~Red LuVPnrcom SF+ Shcllﬁsh Waters, SW = Surfaco Wntcr Abstmctlon UW = Urban Waste Water Trentmnnt Directive

Page 1 Printed 21/04/97

An ASAP3 report



22-85-1998 B9:27 - FROM ENU.AGENCY WASTE REGULATI T0 Q1522 895989 P.B2. " -

GIBB oo

LAWGIBB Group Member
QUESTIONNAIRE: Groundwater Quality Data Software

GIBB-Ltd. have been contracted by the Agency to assess the Agency’s requirements-
regarding: the storage and -display of groundwater quality data. This- questionnaire
forms part of our- assessment and we will be grateful for your-responses to. the"
questions-outlined below:

If'you have any. queries please contact Mark Vanstone or Tim Morgan at GIBB:Ltd. *
on 0118-9635000, or by Email at mvanston @gibb.co.uk or tmorgan@gibb.co.uk. -

The following questions are to obtain general details.

Q1.

Please provide the following reference details.

Name: (Aor e fliekla Age :
e T e N P
Position: Tex ,U, 3 jW . Region: : /D\.q L kw
TelNo.: |0If22 - 513100 FaxNo: |0Is22 512927
E-mail:
Q2. _
Please provide details of other Agency staff who may be able to provide input to
this project.

Name: |0 JeR QMRSISAMO cAanpleten +~
Position: | Arse v biuasrer iiegic.m.
Tel No.: |” D CAon2 (‘Qj Fax No.:-

E-mail:-:

Name: -

Position: . Regidn:

Tel No.:" Fax No.:

Position:

E-mail: -

W\gibb-Fil\env\projects\envage\gwehem\comresp\question\guestion.doc . Page 1 of 8 . -



22-85-1998 89:27

FROM ENU.AGENCY WASTE REGULATI

TO 91522 8959839

GIBB e

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells: .

5S4 o+ 4 (norer o4 tarars)

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

No regude-r receiph 4 Aot 04 Aras.
OIS A & Ad Aoc A Jedaiv N A

o~ pM TS dis proiien., [ s

rory unfaﬁf/aafvn].-

Please identify the determinands
for public water supply wells (or
attach a list):

f alv leate, 7S N} L‘LMCL7 fe2?
Very Hter .

251V h‘v‘{'"bv' ity — (S A

/‘Gﬁ-’- ALl ot (Q\.'w.,!...flj

Q4. Observation Boreholes

[2.5 ‘(N—flre,/\-f

No. of observation boreholes:

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ? -

"Liewph' 1) RpurRrd on Aate
ghn Rguo-Lornd “s sterr ot
orP (oY G/ S a e D —~ pa
pabbe-rk et prefesdt,

Please identify the determinands
for observation boreholes (or
attach a list):

le'mf 16/ %
Jowve jbv Mmerisy, g Afroti
Snss hve oress ¥ fau;,uly

Ipie e cu(/47

\gibb-f} O\cnv\pm}ccts\cnvngc\gwchcm\conesp\quasﬁ on\question,dac

Page 2 of 8
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P.e4

22-5-1998 ©89:28 FROM-. ENU. AGENCY WASTE:REGULATI  TO B1522 895989 °
GIBB Eavironmental
LAWGIBB Group Member
Q5. Springs -
No. of springs: @ {9+
What is the frequency of the data | - - .
receipt and review process for o - - thrervapn
springs and how was this . 9r WWU qm}y
ined ?
determined ? or Al s
Please identify the determinands.-| -
for springs (or attach a list):- -
- te
LUt b Lhare, SHhe cokds ewtty
Q6. Other Monitoring Locationsh 5 e
No. of other monitoring - hﬂuﬂf I'/ WUJ Aﬂ oLy AV A (L UA)
locations: bppr ox. 6 Compar. ey Gl mjb A

‘What is the frequency of the data
réceipt and review process for
these monitoring points and how -
was this determined ? -

INhen Luca lokanbers 4 Jead
Jag i M'for;/u?_;_

Please identify the determinands
for these monitoring points (or -
attach a list):

WW.';'BOJ',.
[,6'7)7(4 c/sv?j

DI Mo o) ercer
from AGuoa-Lims p Lotvs
Fr Griphs ad prifestoepSr 6.
broads, Truads W defericre
A&u;zmm p_ab Sy

\gibb-f| I0env\prajects\envage\gwehem\corresp\guestion\question.doc

CaMfraL ]’}u,r Mh? {7 Wetes ﬂvjﬂ«fufp |

JRUSA,
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22-85-19398 93:29

FROM ENU.AGENCY WASTE REGULATI

L B1522 895983
UJ.DD Environmental

LAWGIBB Group Member

The following questibns are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

’L}UW 4 Uxtor pat

P.

as

(A

What and where are the external ﬂ Wi -~ H .

sources ? M Wik ol QQ/K/I AY.NCJM% §/- m-’b
efFe 0)/10504 fue O tf VRIS prvade Suppb s

operedors ~ 0 [ touder Rexsplr §) dada o4 Mafe s

Does the determinand data
collected have additional
comment fields and what are
these ?

ho (Aepr it FAZREIEN

What other environmental data
are collected in parallel with
groundwater quality data ?

L (p-ne s Lo tl., §v Leves mm‘b‘fy

(/ew\) Ivoter Ccm)f Vd bor A9y

AeFInveT &

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

Daze o At -Limi 3 velededad
EA IWUMj Shsuas /ﬂ.bﬂv proceiores

Q8. Data Storage

Are groundwater quality data on a

single database or are a number of | Vo Syfieas for Ao dosa. .
? / rohth shOws Gder | :
software packages used ? e e 3 Uettp G

FA dafa o Ajua-Limd,

‘What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

: DKMVJ databager RO 2ihrnagrer

No-Leern e d Sugplies (pivite) r'nz
#L@\}am;wa {opR Jikes cf;‘fl:h-ﬁ’ﬁw
W&J n LORAL dete- Mz .
Acces! datvbesr lﬁ_/:%/g”\

Where are these databases located
and who has responsibility ?

Please provide name, address and

(M_/vu dodn - MBrew Z’rewnef Lo ned)]
(AcEEss)

telephone number.

Vgibb-fiGkenvprojeetsienvage\gwehemicorresp\question\question.doc
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22-85-1938 @58:29 .

Q9. Data.Use

FROM ENU.AGENCY. WASTE REGULATI

T0 - p1522 895989

GIBB e

LAWGIBB Group Member.

Arezgroundwater quality data-
routinely manipulated, interpreted
and displayed ?

No, 1 rausmele
No §smple gGraphics packoge
for ey pvoyeptubs™s & dode~

@osts

On what scale is this done ?

E.g. sub catchment, catchment or
other. -

M K Mmxds e s
MSMI%A"?LWT R, o ts 4
For ¢ PENTWISAS  AoFa 1

—ery

P.86

TR -

./—T-W/le/a)--zé Lotuy aas® from AGyea Lims =

Kiplager grophocsti,

What level of interpretation is
performed ?:

E.g. trend analysis, comparison - -

Gt Forbng fr r8ubsAe ffes o

{Lo e Tloork

for Jpeitd nwsBginsng « Jane (RAY site

with quality standards etc. fY 2D, 11 CATpbt s
R / B "

IR ,u;;w.,\f O s JIondesiy
Are the data used by other A “gfwf drod §) desr o5 . prdred |

departments in the Agency or
provided to industry / the public ?

A A pudl ¢ [ ONfgasgy -
V.a fhe puslc regohos,

NO 9#42:’&%} AL Wﬂwu

In what format is this data
provided ?

liport adputs from Agua-tims

\\gibb-f10\enviprojects\envage\gwehembcorresp\question\question.doc
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22-85~1998 ©BS:30

FROM ENU.AGENCY WASTE REGULATI

@1522 g9soss  P.@7

"GIBB o

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.
What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS. '
Program | Version Main Uses
Swragex | Statisics { Tables | Geaphs | Contours | : Mapping | Other please
leh povas describe
Lims v/ v/
Lo TvS v
Dfese s v/
EAS iy 4
Page 6_of &

 \\gibb-
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22-95-1998 ©93:38 FROM - ENU.RGENCY. WASTE REGULATI:'* TO p1522 895989 P.08 . -

GIBB cps

LAWGIBB Group Member

Q11

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor technical -
support.

Program . » o S
| no éraghong. Ner syltem fry ropudes
Lims /Aluj;fgmgji) froar nd?> 57'\/7)//\&(5% v,

Bose 3 | Dk Siperseaen i Moriiery adsn progyanme?
ERSymop . " >

For Sofflrere. TUAA A iyt (ownd Mot s

Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities. ' '

Inple graphong  prckage |
Ihopp-rg - packoge & rdertt, fhes Laagmay s
weerlond dut LU R Slgerfeder ([ uadesionyy)

resgher §) B84t 3 dodn mb Sugportad pacbnsg e

\\‘lbb-ru;\-nv\.,- A 2o\e N P\ ion\g ion.doc. Pagc 7 0f8



22-@5-1998 @9:31 FROM ENU.AGENCY WASTE REGULATI  TO p1S22 95983  P.@S

GIBB .o

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?
Neox A idrduenr o §i1f Clddvve Lharg  Loe
fhore dodn, Stay romos~ ropsaybie for G .
Aadg pepy BAR O Rowe S eyt ACevsy

700 IDVEA Y INAH TN 1y L(Jf/;uy_) VAI SN Fare
oW R A yf Baakds //Lr’u,rM/}/g st ekt

Qi

Have you tested any software other than that you currently use and what was
your conclusion ?

No

Thank you for completing this questionnaire. Please retumn the completed document -
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\\gibb—ﬂO\:nv\pmjects\envagc\gwchcm\eomsp\qucsﬁon\quesﬁon,doc P 8. f8
: age 8 0



22-95-1998 ©99:31 FROM - ENU. AGENCY WASTE-REGULATI  TO 81522 g95989 . P.1@ -

GIBB......

LAWGIBB Group Member.

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to-assess the Agency s requirements
regarding the storage and display of groundwater quality data. - This questionnaire .
forms part of our-assessment and we will be grateful for your responses to the
questions outlined below. :

If you have any queries please contact Mark Vanstone or Tim l\rlorgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@ gibb.co.uk or tmor, an@glbb co.uk.

The following questions are to obtain general details.

Q1. . |

Please provide the following reference details. 1'

Name: -—A'(\) DREW ¢ g@e\) el

Position: Seaenn Re SueRA| Region: FrnGUAN
TelNo.: | G K27 §495A6 ¢ |FaxNo.: | oSz £935959

E-mail: ,

Q2.
Please provide details of other Agency staff who may be able to provide input to -
this project.

Name: -

Position:- Region: !

Tel No.: . Fax No.:

E-mail: - '

Name:

Position: | - Region:.

Tel No.: - Fax No.:

Position:

E-mail:

\\gibb-f! 10\enviprojects\envage\gwchemicorresp\question\question.doc Page 1 of 8



22~@5-1998 ©83:33 FROM ENU.AGENCY WASTE REGULATI 81522 895989 pP.61

CIBB —

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells: —

What is the frequency of the data
receipt and review process for , -
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list): :

Q4. Observation Boreholes

No. of observation boreholes:

What is the frequency of the data
receipt arid review process for -
observation boreholes and how ~
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list): /

W\gibb-f10\enviprojectsienvage\gwehem\corresp\question\question.doc Page 2 of 8



22-95-1998 ©3:35 FROM ENU.AGENCY WASTE REGULATI  TO-- G1522 g9s98g P61

GIBB cuomena

LAWGIBB Group Member

Q5. Springs .
No. of springs:- —

What is the frequency of the data
receipt and review process for - :
springs and how was this /
determined 7 -

Please identify the determinands.-
for springs-(or attach a list):

Q6. Other Monitoring Locations -

No. of other monitoring w“ S‘O(Q} :
]ocatxons A e R 1

What is the frequency of the data Lt f«( , 5 4,0
receipt and review process for Sﬁd‘ U SO "

these monitoring points and how Em ujé %u
was this determined ? - ,

Qg,\d,d\u\ﬂ Son\o_ rz_?—uuv_ ol Tedud

Please identify the determinands. Usv oA ?L N m
for these monitoring points (or- -

attach a list): Pa_?,czr No ‘(‘ -Aq? C oc LOMP

26D (deof+)

i . Page 3 of 8
Wgibb-f 1o\cnv\projec\s\mvage\gwchcm\mmp\qucsuon\quesuomdoc i



22-gS5-1998 @9:3S FROM  ENU.AGENCY

The following questions are to ob
storage and use.

Q7. Data Collection

WASTE REGULATI T0 gi522 895989

GIBB v

LAWGIBB Group Member

tain information regarding the data collection,

Is the groundwater quality data
obtained internally or externally ?

Rt

What and where are the external

V= p—
Lol ot gt/ R

sources ? _ -
Does the determinand data <cvg Q{o ‘(:N' ‘@t&({ dQEQT« o
collected have additional ) . { )
comment fields and what are €\")\‘{ WS,;‘{NN/«QL 'W\Qﬁm&g ‘
these ?

What other environmental data
are collected in parallel with
groundwater quality data 7

' D wrosbhar
m&&@ﬁmvwd

What QA/QC procedures are used
to assess the quality of the

petecel, e of nAmAS scoechled

“groundwater monitoring data ?

\pdoezdttris e nady it

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

fccess o\p&n&.@«’.

"| What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

i W{\ U —an cdgtve—;

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

‘ b
. A9
wgieo-{! Denigrojeet e <

oo

Page 4 of 8
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22-05-1998 083:36

FROM ENU.AGENCY WASTE REGULATI  TO:.

B1522 8958689

GIBB cvomens

LAWGIBB Group Member
Q9. Data Use
Are groundwater quality data.- - | .
routinely manipulated, interpreted Not rootvnely ; oLas \M(g
and displayed ?- .

{w ?e%m\w vﬂd oo

On what scale is this done 7

E.g. sub catchment, catchment or -
other. - -

Undoondoind kgt Scbex

What level of interpretation is
performed ?7-

E.g. trend analysis, comparison -
with:quality standards etc. -

Are the data used by.other
departments in the Agency or
provided to industry / the public ?

Nt o

@CLM\/S\’OM! L-.{{«C ,

In what format is this data-
provided ?

Pg\?,u‘ o daske

\\gibb-ﬂ0\cnv\projccts\cnvagc\gwdzcm\comsp\qucstion\qucsﬁon.doc
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22-85-1998 ©@9:36 FROM ENUV.AGENCY WASTE REGULATI 710 P1522 895989 P.84

GIBB cocomens

LAWGIBB Group Member -

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,

Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses

Storage | Statistics Tables | Graphs | Contours ;anping Other please

Accese | 2 v e
ExcaL | = v | s |
MasinFo ' awvd

\\gibb-f! lMv\projects\cnvagc\gwdzem\conup\qu&cﬁon\qucstion.doc Page 6of 8



22-B5~1898 ©3:37 FROM ENU.AGENCY WASTE REGULATI T0. @152z ggs9gg°  P.@>:

GIBB o

LAWGIBB Group Member.
Q11 co
Is the software you have listed sufficient and suitable for youxi purposes, if not -
what are the problems ? e.g. difficult graphing, training requxred poor technical
support. :
Program. ;
Ae - Beaph S s endn boerss Qﬁﬁ/”—/ﬁ&
(CESQ otzd v~ Soma. o SNV} f\#%?f% /Cond
i
Q12.

What additional software features would you like ?.e.g. specxﬁc graphs or . i
statistical capabilities.

Buidance o o wprvpade ,pud_ru ot WMPUJD ﬁr
‘Shadsshiud popaset . .

o g Page70f 8 -




22-95-1998 B9:37 FROM ENU.AGENCY WASTE REGULATI  TO gise2 gososs  P.O6

. GIBB s

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements 2
Geg Sorvncer \xC%b\c\pSQ\G%'-‘J “ Mancke P © : ,

USERA " Grmrs— STS | Lt See in bulf shibe capebikly
od. olhnpuitn desgmed o sty wibin o Lffarent Tﬁvbﬂig
r;?:.«\z word do Shokeh U"‘(’_L] vohd  codoulohens o~ o?.da:zm
3 dommderm Lacebecle widis gualhy Gmpangens |

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ? - '

bl doeks of the above 2 Bropmet ~ Mondhoro (eola
(b oM do veptliveg v tweernbly nad & world vikefad
wh ot ASS dudalotes and Fotadly dne faency ¢
Choter GIL poogeam Va0 phos Lyaoy gg;p(w el a®

:
i
.

Thank you for completing this questionnaire. Please return the éompletcd document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 01189635290
Tel 0118963 5000

Wgibb-f1 O\cnv\pcojcczs\cnvagc\gwchcm\comsp\qucsdon\quescion.doc P. g
age 8 of 8
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GIBB......

LAWGIBB Group Member
QUESTIONNAIRE: Groundwater Quality Data Software.

GIBB Ltd. have been contracted by the Agency to-assess the Agency’s requirements -
regarding -the storage and display of groundwater quality- data. This questionnaire -
forms. part of our assessment.-and we ‘will be grateful for your responses to the.
questions outlined below. .

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB ‘Ltd.
on 0118-9635000,:or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Q1. .
Please provide the following reference details.

Name: be 5.7 .wWoop :

TelNo.: o\ 73 - 2112 FaxNo.:: | o\w13 7297245
E-mail: | (proxy)  Cbhi fomiin @onwnvenmd —qommy - gov. 0k

Q2.

Please provide details of other Agency staff who may. be able to provide input to
this project.

Name: - | RicHARD WALTER -

Position: | scenytieic oveitor. | Region:- R o ltaee .

Tel No.: - Fax No.:

E-mail:

Name: Con “ToiinN

Position: | <o /7e10 OFFicae. | Reglon: s akove -

Tel No.: Fax No.:.-

Position:

E-mail: -

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8




GIBB
Environmental

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

oo+

v

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

o%ﬁqs ks e M MGM(’)

Roww tudin oo dsy

| ot o e
regzsced ‘]mx Essar 1 S frlh Gl

&

Please identify the determinands
for public water supply wells {(or
attach a list):

Stz s
WW

M/(LDML

Q4. Observation Boreholes

No. of observation boreholes:

-

~

o

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

}ngf‘w\#\/\s

A A
Dufin o pubhad Oj Litg Muﬁ\) /

mmmmw L

Please identify the determinands
for observation boreholes (or
attach a list):

" g R Ny, Cly AR s, S0 A

low pH ) Cowdl 3 POy, ToC

\\gibb-f10\env\projects\envage\gwehem\corresp\question\question.doc
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Q5. Springs -

- GIBB.....

LAWGIBB Group Member

No. of springs:-

Hewreds,

‘What is the frequency of the data
receipt and review process for
springs and how was this
determined ?7-

l\f‘a.?aM Sy
Cok CUWW

Please identify the determinands.
for springs (or attach a list):

s Q% o -« whood Swke

wlhe Uy Coud ) w05 tou

Q6. Other Monitoring Locations

No. of other monitoring -
locations: -

LMM sdzs

What is the frequency of the data:
receipt.and review process for
these monitoring points and how -
was this-determined ?

empw&ﬁo

 Pawks e i basaos of

» T per e
ol 5<uke (e8 tmehuks )

ik bmehdde dedie  — NQWWW. :

Please idéntify. the determinands
for these monitoring points (or-
attach a list):

R 4 natedy LQ[Q‘F # nokds]

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB e

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

Belh.

What and whAere are the external
sources ?7

Wedk Comprtn - Essex 4 2(:@":"‘- Wedeo

Eirommaded Rl nef3.
Lo de
ML 'IW"’

Does the determinand data Ef ddn dots  Hra ey sdacd
collected have additional PEVAW pA-VP—-nU ke M(—:J‘w
comment fields and what are s

these 7 W

What other environmental data wSoko bazhs Ge szt
are collected in parallel with

groundwater quality data ?

What QA/QC procedures are used Tine Sevieny avd Ao Lo

to.assess the quality of the
groundwater monitoring data ?

Q8. Data Storage

Are groundwater quality dataona A Wv-JvW . -
single database or are a number of WitsS t EXCEL. - AOWIT
software packages used ? Y brodaT

‘What other databases are you

aware of for other data ? N owa

E.g. contaminated land, landfill,
mineral water, private supplies.

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

P\,o\:\.\a Wv‘-&’@ - e W «.\.Swz,ffm,vt
[RVUND - DUUILT Y

\\gibb-f1O\enviprojects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use

GIBB comens

LAWGIBB Group Member.

Are groundwater quality data
routinely-manipulated, interpreted
and displayed ?

On what scale is this done ?

E.g. sub catchment, catchment or
other.

Depeds o nauz . T

L%PS'W@CMW .

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.:

 Depeds — Visush chok " on
AMtved ] ko [
Poney

Gliwedov

/'.

Are the data used by other.
departments in the Agency or -

provided to industry / the public 7.

Voo ce OCCHSLAS

In what format is this data .
provided ?-

EXCEL . o btabher kol copy

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc
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GIBB c.onmens

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage | Statistics Tables | Graphs | Contours Mapping | Other please
describe
ERCEL | 5.9 A and
' v
URFER
Pcgien

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc
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GIBB o

LAWGIBB Group Member

Q1.

Is the software you have listed sufficient and suitable for your.purposes, if not -
what are the problems ? ¢.g. difficult graphing, training required, poor technical +
support. -

Program | No — ﬁojm v et LDM&W/( dade o earpehed

ot g el b

T womdd Whe MINITAR - and AQUACHEN oy exacdhs

Q1z2.

What additional software features would you like 7 e.g. specific graphs or -
statistical capabilities.

Avacrenm e GIS[ARC INFO . MULTIVARATE AWALYSIC |

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc . Page 7 of 8




GIBB o

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

AQUACHEM < MINYTER

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ? ' '

No

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

MARK VANSTONE
GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118963 5000

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 8 of 8




GIBB Envirenmentat -

LAWGIBB Group Member
QUESTIONNAIRE':"Groundwater Quality Data.Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements
regarding the storage and display of groundwater quality data. This questionnaire :
forms part of our assessment and we will be grateful for your-:responses to the

questions outlined below.

If*you have any queries please.contact Mark Vanstone or Tim Morgan.at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.” .
e NE P ‘étff/.“ oNEE (R ST Noap -
W Foys Respornses CovEls Lammrs $78 MonTokims 0N &y

Please provide the following reference details:

Name: . RICHAL D /\/74'/“7_’216
Position: Region: -

SCrENTIFre - SEFIcER Ap/Geran

Tel No.: YIS R] 7&77/2’ ¥ y71) Fax No.: 0/1.&7_)7 724#20{

E-mail: © | C97%. TomLin/ @ CaniRonmEnr _AGENVCY, CGov, UK

Q2.

Please provide details of other Agency staff who may be able to provide input to
this project. ‘

Name:

Position:. Region: -
Tel No.: - - %No.: :
E-mail: o

Name: /

Position: / Region: -

Tel No.:. / : Fax No.:

Position:

‘E-mail:

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8



GIBB ..o

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

\

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

What is the frequency of the data
-receipt and review process for
observation boreholes and how
was this determined ?

3 ”“‘ﬂ"’_’@f”:‘/@“ = Mo Ty

(.DOE QUIDA‘,NCE- I;V WASTE HA-NAQEMM
PACER ot )

Please identify the determinands
for observation boreholes (or
attach a list):

S€E ATFTACHED
4+ WATER TEme £ Watpd /el WV
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QS. Springs

GIBB e

LAWGIBB Group Member

No. of springs:

What is the frequency of the data
receipt and review process for
springs and how was this -
determined ?

Please identify the determinands -
for springs (or attach a list):

Q6. Other Monitoring Locations:

No. of other monitoring.. -
locations: -

What is the frequency of the data.
receipt and review process for -
these monitoring points and how
was this determined ?

Please identify the determinands:
for these monitoring points (or
attach a list):

W\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc -
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GIBB.....

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,
storage and use.

Q7. Data Collection

Is the groundwater quality data \
obtained internally or externally ? - Qo

What and where are the external _
sources ? EANPTLL Opeeate s /HN ALTieAL 1A8s

Does the determinand data

collected have additional '

comment fields and what are 2

these ?

What other environmental data LEACHATE 4 LaapfFiy GAS K

are collected in parallel with

Mon 1o e DATHE
groundwater quality data ? VG ATA

What QA/QC procedures are used | A4d Janpewg ¢ AL
to assess the quality of the

. lo C Ga
groundwater monitoring data ? NI LANVCE  cHEe) |

Q8. Data Storage

Are groundwater quality dataona | ™MosTiy  paf PACER Pieapty

single database or are a number of Con ’

software packages used ? oNE Oof  LyrrS | LomE INPYT Ta
Arony s 7T (/4:/"/'4 I ALl )4 Caf

‘What other databases are you
aware of for other data ?

E.g. contaminated land, landfill, /
mineral water, private supplies. '

Where are these databases located
and who has responsibility ?

Please provide name, addre'ss and /
telephone number.

¥ Thieee 15 A SIGAIFTCANT AroumT oF LfAcHFITE/LA»NoF}LL GAL

A‘iO'\I/'i’ge’Nq DATA 7o KE

KRecziver & rgnp uE€hTEn
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GIBB cmens

LAWGIBB Group Member
Q9. Data.Use
Are groundwater quality data
routinely manipulated, interpreted - 7£
and displayed 7 ' J
On what scale is this.done ?
E.g. sub catchment, catchment or AR 7 y JE

other.

What level of interpretationis
4’7

performed ! TRy ANAL/SIS

E.g. trend analysis, comparison

with quality standards etc.

Are the data used by other ...

departments-in the Agency or \/ £
provided to industry / the public ?
In what format is this data
ided ?
provided 7 oy TASuwATED DATA
CRINTOUT

\\gibb-f1O\enViprojects\envage\gwcehem\corresp\question\question.doc Page 5 of 8



GIBB comes

LAWGIBB Group Member A

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage | Statistics Tables | Graphs | Contours Mapping | Other please
describe
Lo v v
Man 7 s v / /
ExcEL v v /

\\gibb-fl10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB v

LAWGIBB Group Member

Q1l.-

Is the software you have listed sufficient and suitable for your purposes, if not -
what are the problems ? e.g. difficult graphing, training required, poor technical -
support.

Program
NOTT g Riapowg - CanPATIOLE S A CKAGE
Ao 7 .
Me 7 — Stouy DT /N)OIJT. -Poce 7@@(_{(4@73 pﬂﬁzﬂtﬁﬁuT'
i - N WinDow e
: D efF eyt RApHING Ny A Do
Lins ! 7 AAckac £
LecEL ' /2008 NFW RaTE — Ao TRANING
Siow . JE7™ yp 73 KAERQE PATY
s
e
Q12

What additional software features would you like ? e.g. specific graphs or
statistical capabilities.

—_— -
g (Ee1E¢  GRAPHL - rany  locamoncr Vo

/\,IAIN/\/ - PHRAreTEEr

Coa T iTrac  + doarie  LRlAn T (907000 S

dybs 7o 0.7, - S Airs
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Q13.

GIBB coicnmen

LAWGIBB Group Member

Are you aware of any other software that would satisfy your requirements ?

~Ns

Q14.

Have you tested any software other than that you currently use and what was

your conclusion ?

~No .

Thank you for completing this questionnaire. Please return the completed document

by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 01189635290
Tel 0118963 5000

\\gibb-f10\env\projects\envage\gwchem\cormresp\question\question.doc
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ENVIRONMENTAL MONITORING - GROUNDWATER

3

Monthly/Three Monthly (Basic Suite-B) - “GW?”.

Code - Determinand *: ' Units Bottle Type
00613 pH pH units A
00772 - Electrical Conductivity (EC) uS/cm A
00823 Dissolved Oxygen (DO) - ' mg/lO-: OF
01113 Ammoniacal Nitrogen (NH,-N) ©  mg/IN A
01724 - Chloride (CD) mg/l Cl A
00922 Chemical Oxygen Demand (COD) mg/10 A
6 Monthly (Extended Suite-E) - “GX” - Filtered Metals
Code- Determinand Units® Bottle Type- -
00613 pH ' pH units A
00772 - Electrical Conductivity (EC) uS/em - A
00823 Dissolved Oxygen (DO) mg/1-0- C
01113 Ammoniacal Nitrogen (NH,-N) mg/IN - A
01724 Chloride (Cl) mg/1 Cl A
00922 Chemical Oxygen Demand (COD) mg/l O A
01833 Sulphate (SO4) mglSOo, - A
01622 - Alkalinity. (as CaCOj at pH 4.5) mg/l Ca CO,; A
01165 Total Oxidised Nitrogen (TON)- mg/l N A
00994 Total Organic Carbon (TOC) mg/1C 0
74841 . Sodium (Na)- mg/l Na Y
74851 Potassium (K)* . mg/l K Y
02393 .. Calcium (Ca) mg/l Ca Y
02353 - Magnesium (Mg) mg/l Mg Y
04197. Tron (Fe) - - mg/l Fe Y-
04015 Manganese (Mn) mg/l Mn - Y
92645 Cadmium (Cd) .- ug/1Cd Y
98884 Chromium (Cr) ug/l Cr Y-
98904 Copper (Cu) ug/l Cu Y
98944 Nickel (Ni). ug/l Ni- Y
98925 Lead (Pb) : ug/lPb- - Y
98964 Zinc (Zn) ug/lZn - Y.

Other parameters such as Chlorinated Solvents as and when required.
PLEASE NOTE: .

The figures given for the number of boreholes and the monitoring suites used can only be an
approximation as there are many landfill sites with different monitoring requirements.
Generally speaking taking an average approach there are two main groups of site. Firstly,
those sites with a menthly monitoring requirement for a simple basic suite of analyses and a
6 - monthly requirement for the extended suite of analyses. Secondly those sites with a -

3 - monthly monitoring requirement for the basic suite of analyses and a 6- monthly
requirement for the extended suite. -






Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment Agency,

Midlands Region -

Andrew Pearson : Senior Hydrogeologist



GIBB Environmental

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software -

GIBB:Ltd. have been contracted by the Agency to assess-the Agency’s requirements: -
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our assessment.and we-will be grateful for your responses to the
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd. -
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

QL.

Please provide the following reference details. :

Name: Q“\a\\g\)} ()on&o". '

Position: {Nonioft .\é\\édm%e{)f\,o%l&t Region: (\,\/\C\\W\C}o

Tel No.: - | O F\) SO FaxNo.: | O\L) F\ S€30 -

E-mail: v /

Q2.

Please provide details of other Agency staff who may be able to provide input to -
this project.: .

Name: | Ol Humidle

Position: ﬂ SLvronk \/\3&{0 Q\ed%utkegion:- ‘ {\"\I\A\O{\AS

TelNo.:- |(H2l TH\| 232l b UbU2| Fax No: | O\y | S830 .

E-mail: / '

Name:- OQOJ\ . P\Dé@j\

Position: - SQ(Q,(\‘Y\ (;'(/ QQ‘\"CQ{‘, Region: - M\C) \C\f\ és :

Tel No.: ()| 71| 2320r Cakc kbS] FaxNo: | O 3| S830

Position:

E-mail:

\\gibb-f10\envprojects\envage\gwchem\corresp\question\question.doc . . Page 1 of 8--



GIBB Environmental

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

@ 320 Seuscos

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

@m\odeo fom | %\10 fitey pr Yy,
usuadyy berseen | W V2 rive gor gy,

Please identify the determinands
for public water supply wells (or
attach a list):

See aXohned i\'sks (f\)o\r o aeiexm\éxw\és

Yested E:r,\lens degondonk onPre AOR Loccﬂd\:?r\m
Bulle o tnformadion i supplid by
Wokes Companied . The porameers
C,\&\ou\;vyeémﬁrm io loe. tevised) eveidhe
ABCE VL rontng ‘/\'o e, ~rhe \Q(ﬁén%
hao ack 1od an mudh conol ap e
woudd Wke contaming Waker Lompoiny

9{\@(\‘\‘(0(‘ AN
9

Q4. Observation Boreholes

No. of observation boreholes:

@ 130 Swes wheptesenk Nenocotls |

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Cerwollo. Gancean | o b Rnes
R AL G {m\%e, up to She weg
&S ye Fw 0of\oun OAeMMnanOL

Please identify the determinands
for observation boreholes (or
attach a list):

Ser adodied bisee of Quott SO
(62 € 163)
(o mosk Sckes ok loonk o2 swte\6d

doken por ppod

\\gibb-f10\env\projectsienvage\gwchem\corresp\question\question.doc
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Q5. Springs

GIBB Environmental .

LAWGIBB Group Member 7

No. of springs:

@ SO (presions coumed v Q3 | Q)

What is the frequency of the data-
receipt and review process for ..
springs and how was this :
determined ?

See Q3 /QL- - dependank onie
l\'CQ_nCQ, %@2 ,_

Please identify the determinands | Qoo (sefote
for springs. (or attach a list):
Q6. Other Monitoring Locations - %
- UGrakUs, of lecokions w)OAXQL&M Ny poaskion
ggégi I(l)g}er monitoring wesdent < Sene Sk g%zu \c, @'Ou.:\ m}er qua,\.xh\,u
' ONOM

What is the frequency of the data
receipt and review process for -

these monitoring points and how
was this determined- ?-

O@P&'\ac ©N 3&.’2,

ole O

)m*emruxtﬁ conloe
ANOUKSRD | s fdes mmg\'\ox‘e

Sevend yeous 2 ook o} Odoko. .

Please identify the determinands
for these monitoring points (or -
attach a list):

Tend Yo be gl spce -

otr Wedly o oo mér.owc&.

Wgibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB Environmental

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

What and where are the external
sources ?

Eeral Coder Conmpoiwzn
(«1 S&\b’(\’(m Lodes ) SOU-%’\ gm{ipi )
\{d‘\(ﬁt\\&“/ ,lA‘Y\%\AOJ\y )

Does the determinand data
collected have additional
comment fields and what are
these ?

Heo.

Rowestr, nok @fir@x\ 8Ll .

What other environmental data
are collected in parallel with
groundwater quality data ?

Wore ok Yime of dompling Eatehiole.
(Shore vew-"ﬁs_ ok yeokhas M“t\b@ oo 1a
ommga (%L\(}\\

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

g{,uvvp\o, ‘\QSUlBtS Gl Qxﬁ,@) o.'\\\/{ke,
as* poarile mulo .

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

C e Woder dokgknse]
S We < %agém%

Gfehgemend Ol 0% o Wig wiodue e A o

‘What other databases are you
aware of for other data ?

E. g. contaminated land, landfill,
mineral water, private supplies.

Vor, We\o, addikena) guols Wlommahon o |
or\@c;)ifv\pw Coyploases (Soﬁfa, Cg,atxéf«-ll éaﬁ}
SlaMNEeAS quanghied W fofer O
CO%WMMO*Q&QILC\!\A £ (f:j/j . Same H\S\’O({CO\J
Sappy s s bold on Micrdicko. .

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

Uoazd and Mmgous .

60 - Pre Scizn kiR Supporh o

Wothe) Ocessoble vie Regonl Ofhe

(Quis)

Foowms |

210

'y

for Gotn

wa\.&‘r, (oS

(2 Ql/02)
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GIBB e

LAWGIBB Group Member

Q9. Data Use
Are groundwater quality data . \)\\g\gnco\“ﬁ, Wen ( pre \O\C(C)), \\\\:\L
routinely manipulated, interpreted |\ @ lm% @0 s /\\\LD ol Fom/\ .
- f) vl . N i
and displayed ? o M P@MW\QJ\C& ~ woﬂ\ctmé, 4a%
N
Some o;\a\iéis o M, Meporcs .
On what scale is this done ? RO\)‘\ bw'\% OGQNJ(\\AQQQ \‘Qﬂs\o,/\cd Qodo.
E.g. sub catchment, catchment or- Q\US Some. dub codthmank R ‘-QLJ"C/
other. T@PO(‘bS )
Whatlevel of interpretation is. Q%'n\ .
performed 7 - ivoke  (RWTEAER) Tiend onabAsEs
E.g. trend analysis, comparison . - [~ &8ss meat 0%-=P®ui&\\0"\ Jaen G‘CS““SL’ ‘
with quality standards etc. (iua}.\‘cﬁ StonBosds
'(zf\q)al Sunman ,igfoﬂ‘{\&holw on
\ % %Lolrr-q,mj&g in Ovi&h@kf‘
oukeop - ohead
Are the data used by other OOA’& 0 pm»&e& .\W\Wna\kﬂj w e ‘3\3%\3
departments in the’ Agency or - o_(\ﬁ 20 adh. (elows ' - ‘
provided to industry / the public ? ‘ '
~ \A()\A-SYV\/\\ .
- fuldic Register enquasen
- ?i*;#’s‘v&e Cuoups
- Constdonks  ere.
In what format is this data \/\0;6 QO(XQ' (lr%(,ﬁ FUL XL .
provided ? y g . 0. N
M&% .o be pul- Vs D buse
‘QIL@Q) @l LO‘R,LE (-2+3

\\gibb-fiO\env\projectsienvage\gwchem\corresp\question\question.doc Page 5 of 8 .



GIBB e

LAWGIBB Group Member

The following questions relate to the software you use.
Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses

Storage Statistics Tables | Graphs | Contours Mapping | Other please

describe

, Velese
Lotus & D I
el e &7 v v |

Some Que
D(Cca% QMSJCG “sz" v e Pcft@hg
\f'\;S‘c\EA Y el ddlon
1 '/“eb{ W \k &\k’
WAMS o

Nae

Q(\X 5(,\320\03 é)w\)w) @FF QU an o q/w\ﬁ oD ?&iwec;
'f\wé&rox iD@r\\«ﬁ W\oJ\@M 2 Senk ouk o e Customer .
QLS Qens — PRCT — Visual Dree 7 breol Pecoss

0 ~ Lom/
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GIBB Environmentai

LLAWGIBB Group Member

Q11

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor technical
support. -

Program

Ok o plesaak - buk ol e veplaced Gy
. Q\)\\S TOXMS (}U@’k’b S\'U\J\C)OJT) ekion .

Q12

What additional software features would-you like ? e.g. specific graphs or - -
statistical capabilities:

Mreimfo - = 40 06 sl locokionand Jdado Seosched o icrensd.

e&\&tnq)\)fo%)\xe QErslome/S
’Q\n\@«w@ S’SO\‘V\SMCL/\ OJ\&\MM / ounied ﬁ\&m‘o& \J\Q/\PQLL

\\gibb-fl0\env\projects\envage\gwchem\corresp\question\question.doc Page 7 of 8 .



GIBB e

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

NOb ok ({»esmb .

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Mo .

Thank you for completing this questionnaire. Please return the’completed document
by post or by fax to Mark Vanstone at GIBB Ltd. '

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118963 5000

\\gibb-fl10\env\projects\envage\gwchem\corresp\question\question.doc Page 8of 8




G. A. Fulcher; PROPQSED ANALYSIS SUITE CHANGES 27 April 1995

GROUNDWATERS -

There are two mandatory groundwater suites which are called *Basic’ and *Extended’

BASIC (GW1) SUITE 162 ’

pH-

Electrical Conductivity- -
Filtered Total Organic Carbon - -
Ammonia.

Total Oxidised Nitrogen
Chloride

Sulphate

Alkalinity

Sodium

Potassium

Calcium

Magnesium

Filtered Iron

Filtered Manganese

Field Dets

Temperature -
Dissolved Oxygen

19



G. A. Fulcher: PROPOSED ANALYSIS SUITE CHANGES 27 April 1995

EXTENDED (GW2) SUITE 163

pH

Electrical Conductivity
Filtered Total Organic Carbon
. Ammonia

Total Oxidised Nitrogen
Chloride

Sulphate

Alkalinity

Sodium

Potassium

Calcium

Magnesium

Filtered Iron

Filtered Manganese

Field Dets
Temperature
Dissolved Oxygen

Silica
Aluminium
Borod

" Cadmium

Chromium
Copper
Lead
Nickel
Zinc

Orthophosphate '

Barium
Silver
Arsenic
Beryllium
Mercury
Antimony
Selenium
Vanadium
Total Hardness
Nitrite
Fluoride
Cobalt

20

Cyanide

Chlorinated Pesticides (15)
Phosphorous Pesticides (16)
PAH’s

NVM

Oil (IR)

Phenols (16)
Pentachlorophenol



Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment Agency,

North West Region

Edward Wrathmell : Assistant Hydrogeologist



GIBB -

LAWGIBB Group Member-

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements-
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our assessment and we will be grateful for your. responses to the-
questions outlined below.

If you have any queries please contact Mark: Vanstone or Tim Morgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details..

Q1.

Please provide the following reference details.

Name: - Evwaly WAATHMNELL

Position:- | Agsyst: Py|)RUGEOLoC sT | Region: | Vo RTH \yes T

TelNo: - [519415) (53449 ok 20T Fax No.: (01425) 415 4¢ 1

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provide input to
this project. :

Name: _:YOL\,,\ ’.\-_V\jVU\M .

Position: - H%AVD’\QA\D{\ o Region: chg-\- West
TelNo.:  (1[415) (TTAHA ot Fax No.:- | Ag Moove

E-mail:

Name:

Position: Region::.
Tel No.: Fax No.:
Position: -

E-mail:

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8




GIBB v

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

e e R FSTE— SOURTES
% SPRING ScURES
D MINE BDPIT ScURcES (GRAT

What is the frequency of the data _

2

receipt and review process for
public water supply wells and
how was this determined ?

SAMPLED Twicds

PeR 7EHR
BY 6&/&;“771&47‘ "'

Please identify the determinands
for public water supply wells (or
attach a list):

== BTTAHED

SvurTe $3/.

s

STAF= /

M (UE LWORTHIES SOUGRES (RJN;(ED)

Q4. Observation Boreholes

No. of observation boreholes:

OBszRVNTION BH's Ko7 Rovi7atcryy #4

36{]725%5‘2

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

—

Please identify the determinands
for observation boreholes (or
attach a list):

\\gibb-f1Q\env\projects\envage\gwchem\corresp\question\question.doc
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Q5. Springs

GI BB Environmental

LLAWGIBB Group Member

No. of springs: .

o (PRuAre Breex . 7|

What is the frequency of the data |-

receipt and review process for
springs-and how was this
determined ?

SpMPeED TwWies [ER YEHR

81 <h [eontriT stare”

Please identify the determinands
for springs (or attach a list):

Ses’ PBTTACKHED
L
S50 7= 537 ,
Q6. Other Monitoring Locations
BeREATLES .,

No: of other monitoring -
locations:

175 (PRvsTE ) BPROX. /
= 2 HNE WIRHIAESS | .

What is the frequency of the data |- ..

receipt and review process for.
these monitoring points and how
was this determined 7

DNpegh) Twicdg. PR YERR:
BY &0 /conrA<T STHE

Please identify. the determinands
for these monitoring points-(or
attach a list):

Se& ATTRrcHE]D, -

Sor7E $37 2 538 .
V)

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB.. ..

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

MO NLY  INTEBRAAL

‘What and where are the external
sources ?

Na Y'H\AL\)W\' - Wi\kﬂ

— M TRYE DATH FROM
SoME BoREHocE SSURLES |

Does the determinand data
collected have additional
comment fields and what are
these ?

Crzvenffl. <oM MEXTS Hox

C 20 ckﬁ?ﬁ(ﬁcﬁ/&_B X

‘What other environmental data
are collected in parallel with
groundwater quality data ?

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

-

Stnd poen e Lat A7

Q8. Data Storage

Are groundwater quality dataon a
single database or are a number of
software packages used ?

51»%0\9 Meuiafvams Jy Gt -

~

What other databases are you
aware of for other data ?

| E.g. contaminated land, landfill,
mineral water, private supplies.

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

1(1_ RN \.Jo\\/ Wit
Kath 5\4(2,0,\/\0\\\ , Vb Lesown
(E A / N(}Yi\'\v\ \}\Jes‘f {ZQ’JCV)V\>

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use

GIBB .

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

Yes .

On what scale is this done ?

E.g. sub catchment, catchment or
other.

Tndividosh [ s mall 4ronp s
Ay s(j\/WYJ\M

What level of interpretation is
performed ?

E.g. trend analysis, comparison -
with quality standards etc.

Yven }\ AV\N\\SS\A
i vichorn

Are the data used by other
departments in the Agency or
provided to industry / the public-?

Loy anadadle o public
WVL»& (/V\ Tsfu\

In what format is this data
provided ?

Prypen Coy 1

\\gibb-f10\enviprojects\envage\gwchemicormresp\question\question.doc Page 5 of 8



GIBB cvcom

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses

Storage Statistics Tables | Graphs | Contours Mapping | Other please

describe
ceonnE’ 6 / /

s | S s |/

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc Page 6 of 8




GIBB Environmental

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor technical -
support. -..

Program

Q12.

What additional software features would you like ? e.g. specific graphs or -
statistical capabilities..

Plot faver, stdE dveeder , Hiskaprarms
Pk Lawren , & Tvendn.

7 By '\\e' be (e {'L\‘\'s ~V;a<\r~w\c u@? M
«vatz ovxu\vu)wm o Th Gl WIMs, wm}\“

ot ooy o hayenan_ (Fandark soPtpore

\\gibb-f10\enV\projects\envage\gwehem\corresp\question\question.doc - - Page 7 of 8.



GIBB «.omm

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

?\

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 01189635000 .

\\gibb-f10\enwviprojectsienvage\gwchem\corresp\question\question.doc Page 8 of 8




NW-STD GROUNDWATER (SGA)
0061 -pH .

0108 Cd-(Tot) ug/7
0118 Nitrite  mg/1 - 0241 Calcium wmg/T
0158 Hard Tot mg/1 - 0162 Alkalin. mg/1
0180 Phosphate mg/1 - 0182 Si02:Reac mg/1
'0207 Sodium . mg/1 - 0211 Potassium mg/1
7421 Fe (Tot) wug/1 - 7375 Cr (T6t) ug/1 = . 7215 Cu (Tot) ug/l
7429 Ni (Tot)  wug/1 - 7245 In (Tot) ug/1 7403 Mn: (Tot) .ug/t
7760 Al (Tot) 'ug/i 0116 T.0.N. .mg/1 0177 Fluoride - mg/1
7356 As (Tot) wug/l 0171 Bromide mg/1 7763 B (Tot).. ug/1
7770 Sr-(Tot) wug/1 : '

Y- Suite No. 537 -
0050 Pb (Tot) ug/l
0092 -COD:Micro mg/1-
0117 Nitrate mg/1
0237 Maghesium mg/1 -
0172 Chioride mg/1:
0183 Suiphate- mg/1 -

0077 COND 25'C us/cm -
0111 Ammonia mg/1

" NW STD:GROUND.+ SOLV (SGAS)
0061 pH

0108:Cd (Tot) - ug/1
0118 Nitrite- mg/1

¥ Suite No. 538 -
0050 Pb (Tot) ug/1.
0092 COD Micro mg/1-
0117-Nitrate. mg/l1-

0077 COND 25'C us/cm .
0111 Ammonia mg/1
0241 Calcium. mg/1

0237 Magnesium mg/1-
0158 Hard Tot mg/1-
0180 Phosphate mg/1 -

7421 Fe (Tot) ug/1

7429 Ni (Tot) wug/1--
*x%k SOLVENTS ug/?'

L3571

9643 4CHLMETH - ug/7 -

9712 12Dicleth ug/1
0116 T.O.N." mg/1

FOSTA—TCRER g

0177 Fluoride - mg/1
7763 B (Tot)< ug/1

0207 Sodium mg/ 1
0162 Alkalin. mg/]}
0182 Si02-Reac .mg/1

7375 Cr (Tot) wug/l-
7245 In-(Tot) g/l
9168 3CL-ETHAN ug/1 -

oIns . I3 B
Jiu0 4C| tLTHtNE u\_j/?:

9811 112-TRICH: ug/]

ﬁ—lﬁf J f‘ﬁf‘l

SO0 ToOT UBI 1’

SESA—TeEEEgA

7356 As (Tot). ug/l
7770 Sr- (Tot) ug/l

0211 Potassium mg/1 -
0172 Chloride mg/1 -
0183 ‘Sulphate mg/1
7215:Cu (Tot) ug/1-
7403 Mn:(Tot) wug/l
9524- Chlorofrm ug/1

9707 3Clethene ug/]

RS LVE R od R § (ws FLwy

7760 A1 (Tot) ug/1

~Se52—R5—TEREmg

0915:METHANE. mg/1-
0171 Bromide- mg/]

TEM PERBTIRE
PH
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M- Suite No. 537 - NW STD GROUNDWATER (SGA)

0050 Pb (Tot) wg/1 0061 pH 0077 COND 25'C us/cm
0092 COD Micro mg/1 0108 Cd (Tot) wug/1 0111 Ammonia  mg/1
0117 Nitrate mg/1 0118 Nitrite mg/1 0241 Calcium mg/1
0237 Maghesium mg/]1 0158 Hard Tot mg/1 0162 Alkalin. mg/1-
0172 Chiloride mg/1 0180 Phosphate mg/1 0182 Si02 Reat mg/1
0183 Sulphate mg/1 - 0207 Sodium mg/1 0211 Potassium mg/1 .
7421 Fe (Tot) ug/1 7375 Cr (Tot) ug/1 7215 Cu (Tot) g/1
7429 Ni (Tot) ug/1 7245 In (Tot) wug/1 7403 Mn (Tot) .ug/1
7760 A1 (Tot) wug/1 0116 T.0.N. -mg/1 0177 Fluoride mg/1
7356 As (Tot) ug/1 0171 Bromide mg/1 7763 B (Tot) ug/1

7770 Sr (Tot) wug/1

¥-Suite No. 538 -  NW STD GROUND + SOLV (SGAS)

0050 Pb (Tot) ug/1 0061 pH 0077 COND 25'C us/cm
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0237 Magnesium mg/1 0207 Sodium mg/ 1 0211 Potassium mg/1
0158 Hard Tot mg/1 0162 Alkalin. mg/1 0172 Chloride mg/1
0180 Phosphate mg/1 0182 Si02 Reac mg/1 0183 Sulphate mg/1
7421 Fe (Tot) ug/1 7375 Cr (Tot) wug/1 7215 Cu (Tot) ug/1
7429 Ni (Tot) g/l 7245 In (Tot) wug/l 7403 Mn (Tot) ug/1
**x% SOLVENTS  ug/1 9168 3CL-ETHAN ug/1 9524 Chlorofrm ug/1
9643 4CHLMETH ug/1 " 9706 4CHLTHENE ug/] 9707 3Clethene ug/1
9712 12Dicleth ug/1 9811 112-TRICH ug/1 7760 A1 (Tot) g/l

0116 T.0O.N. - mg/1 SHsHeEb————agH SEr=EE—oRETEH

SOSTTR—CRENTTE GBI EREN g 0915 METHANE  mg/1
0177 Fluoride mg/1 . 7356 As (Tot) wug/1 0171 Bromide mg/1

7763 B (Tot)  ug/1 7770 Sr (Tot) ug/1

¥ Plos Freep DETERMINAMDS %  TEr1PERPTLRE
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Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment Agency,.

North East Region

Jenny Hodgson : Groundwater Officer, Ridings Area

Mark Morton : Contaminant Hydrogeologist, Dales Area

Alex Garden : Hydrogeologist



GIBB Environmental

LAWGIBB Group Member

QUESTIONNAIRE: Groundivater Quality Data Software -

GIBB Ltid. have been contracted by the Agency-to assess the Agency's requirements
regarding the storage and display of groundwater quality data. This questionnaire
forms part of our assessment and we will- be ‘grateful for-your responses to the
questions.outlined below.:

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB . Ltd.-
on 0118-9635000, or by Email at mvanston @gibb.co:uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Q1.

Please provide the following reference details.

Name: 69’/\“6‘ Ho’c‘{b_So-"\

Position: |5 unclism km OgpicaREGIONT NG 1L Fuse (RAAqs)

TelNo: | ro112) 213 4§14 FaxNo: ko (13) 213 .4 ¢oa
E-mail: A [
Q2.

Please provide details of other Agency staff who may be able to provide input to
this project.

~
Aroundiuale-

it Region: - ol
lechnicvan =" Nort, E-st ﬁ‘\\a(\-‘\ﬁs)

Position:

Tel No.r /o) 282 4¢27 Fax No.t | o) 213 4 €o4

E-mail:

Name: - Jﬂ'\w MZ\;A{,

—
Position: \Nd{‘&l%ﬂm e Region:

(W e Y-AV

GRS
TelNo: |13 234814, Fax No.::
Position:
F-mail:

Suhb Hiennpiogectsienvaglgwehenncorrenp quastiviiesitan oy Pugc I of 8



GIBB oo

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

w2 receve debrn - A 5:}-&5.:—0"\?-"{&[(\?/‘!

21 boreholes.

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

This daka s Se%r\(' 513 VOf/f.sl—v-r-e

Wnkr O~ o 6-&94&(:-‘34\5;’5 Aavl

15 in He yr oy bely 4 L\va///

Cop and A lebag 3"'19'-

Please identify the determinands
for public water supply wells (or
attach a list):

EAYS soettmn 4o oblii, Wt QuAli dats Uovkahive Wty

boromslel omd pwAds.

T"}Z &Q}"a"ﬂl‘f\—*\htj§ tested Y Are

M“‘Q?ﬁ lO’\5, lro~ o~ d lHaf\é-‘«f\«’-S(,
G P NN éfu;.f\j; A lab Sm‘«l-e,

code oy goi.

Q4. Observation Boreholes

No. of observation boreholes:

Around 200 - 2p0 ( Data o)

What is the frequency of the data
receipt and review process for .
observation boreholes and how
was this determined 7

SD ¥ e--’/\DL oF fese. Leorelale

bhas 04‘\"9_ Leen 56«*’\“{91692 once bg"\'

&

~pptstrs, e R4S SFrabers., \//

M Lo applied

Please identify the determinands
‘| for observation boreholes (or
attach a list):

AH Loreloles \Nu lheve bee~

5-"""\9121 nnde~ He T2 s-de

l‘\f\(_/l 0“"‘*5{0-"\4«“7 ]'L)‘e_ MQEJ\:'L\.O’\“V( k.1//J/

C(E,k.""'\«'-—\r—.-ulﬁ cx 08 e Ie_sk.,{

. See  Attached L[isks.

syihb-Flenviprojectsienvigeiew chiei corrspraguestienguestion doc Pave oS



Q5. Springs:

GI BB Environmental

LAWGIBB Group Member

No. of springs:

Do\l—h Ye ™ 1915 5(’"‘-"\55:-

What is the frequency of' the data
receipt and review process for

springs and how was this
determined ?

| A
—<
As. w i H\ WE OS82 umhoa

iooral—\o(es : \/

Please identify the determinands
for springs.(or attach a list):

A i He Obseruaisn.

b orelales.

Q6. Other Monitoring Locations

No. of other monitoring -
locations:

L-’\"‘JMSI CO"\*‘L.P\;.—\,‘L(A l"‘““jj-é:tf ~bod edn
Here e 60-100), Dne on prone s ie
CL\a]k 'élp-‘\(\_r_‘ !",."Q NS e b SL\eeL‘p D\IlP P{;ok;-.\l'\.é

What is the frequency of the data
receipt and review process for «-
these monitoring points and how-

was this-determined ?

Landylls cre ~z pe~ nomP4
CO.'\"H.-..AJ _‘5..’/-33 HrE [V C.-,st_e_, Lt
i~ )’L‘Z "'\S«(‘f\ ia 5\-f\éie I‘OV\AJ ‘ox

-5-«"‘\()‘ “""?7 ;5 C:}."r‘xt'c,(l C'-\'\"Ilp.«.k'OCC-’“ﬁ(.c—/\:—\[

Please identify the determinands
for-these monitoring points (or-

attach a list):

= ”\l—xp3t "\Dr\l"‘.—\{.j oo~ /"\4..,-\7 92.‘_.’5.
Lb\'\cﬂb/v(r(ﬁ PR ol - AN .‘«\'.bjeul
-”\CLO"‘C}"}(I\é o WmPy
A{\o\\bS(‘s o~ Lo «-\F.-—\!‘-\t‘.'\c\f-aaf"

lamo("slée>, ,‘5 S;Le, 5(3@,—6_4.34‘(2.;

wurhh B enviprojecistenvagdtaw chene

CtrEaQUESEon gud sion dog Paue N
GO <

N

)




GI BB Environmental

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

[s the groundwater quality data
obtained internally or externally ?

The Daba (5 obhkamed bo Ha

A lerAa A[l:.j r_.r\J E?‘ ;'f—f‘/\k”tﬂ

What and where are the external
sources ?

E‘x}‘e,f/\-ﬁ’ pb"\&“ “"'b D['—-\":—\ \.5
Ob"‘o\\:/\ed ¥yeom PV\S\lc SV\PPLQ -

6ofc'.lﬂa(e§/ Con\"a“ﬂ:ﬁr\‘*&cy Lenod Sikes
onel YoM L..««J};us.

Does the determinand data
collected have additional
comment fields and what are
these ?

Ye__s,')"-\c las Aetadiog commeks
P&éé\roi(\nb ;\Ahfbh‘c,\j ,Or‘obj-i"'\s
and resair .fi./-mk(:\(\‘e_f5

What other environmental data
are collected in parallel with
groundwater quality data ?

Waber Levels, Fleld ParcmetersCic PH)

S k= N‘\'\Q, Ll ({e_szre.r\c_a, Lownree H

P
Ag e thpe  Lice~ce .‘x\/w\"\(-'-'(_f’_' d@(m\& W?"({%ﬁ(

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

Mo:’af"ojc,l"afm;f\h-,}> heave o NAMAS
Accredi e om rr Hzir analyg S ,
Hoe Lg\b hasg ‘,,.1-_5 o~ AR C -’-\Ac/'"

Q8. Data Storage '

DCLb\é(ohovU; AN ;a,\{(/ io-\lknéz C/L\GLL(
. «oqf .
15 Coeried S ~f .

Are groundwater quality data on a
single database or are a number of
software packages used ?

Durin 1o Arcla:ue_(j on Lebrman,

Herd topies oy rzsulls e kept a'\(j

Hese hacd copies. 0rigiaake yo o Loffs 3\:165

What other databases are you
aware of for other data ?

E.g. contaminated land. landfill.
mineral water. private supplies.

{\}D?" s~

LG VOUmane 5 dotn ou Qarev BleeT

Where are these databases located

}

and who hus responsibility 7

Please provide name. address and
telephone number.

/\/la

vutbb ey edistenvaseie w chent carrespiguestian\guestion. doc

Page 4 of ¥



Q9. Data Use -

GIBB e

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed 7.

CNo‘r roak, '\e,l.’9~ ~F He

romeAT) =08 MBhvwAL.

\«/O.A\cffbe vers ,_,‘52\5\_\’( o e
t\,‘DLA o neee ss glecbkrom I‘Lw‘/(v

o\f\al eﬁpeél‘&ﬂf?; ;X b~ A J»J‘—\Sn:-\se‘
o e wble ¥ pe-yo fearclaej

On what.scale is this done ?

E.g. sub catchment, catchmentor
other.

1’\- )L(‘\z ~ ‘a\' -~ .ft\tlb ‘.5, Lo mrm l(eu(' :

Onb oA o 5| e 519‘5‘5;—()‘\&-.-[3’\5“}. '
LV\I" OCLhéa‘o'\&»L(;, (-2 i A;V;W
*"i)ﬂb or ~el oyl sedle

What level.of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.

CO"‘“‘P-”‘/‘;j S Wb‘% o H’\Q" . "'\G.’\u})r\.'—\7

shohens r,m./a s Z..z.'sh.r\'::, s ke

’V"‘hl:éb~ 51‘&»:1;.«—«(5.

Mo uibﬁrl:, ~ Se. c,,.,(‘piteJ ‘Ou bk

=
2o tishriend Ak o ave At

Are the data used by other
departments in the Agency or-
provided to industry / the-public ?

Ves

In what format 1s this data
provided ?

Howed Cop 5

Weerhsh f1ifon

FATERYTANS SN ENTION

t

':_".\L[’:L‘”l‘L‘UIT’J\'1‘({“[,’\]1“"".(;“1;\“ll” doe Pil:_’l.‘ Sofs



GI BB Environmental

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel. Lotus, Access, Approach, Oracle, Grapher, Statistica. SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage Statistics Tables Graphs Contours Mapping | Other please
. desenbe
T A~ Frdr e

Lobnsg | 50 e S S
[/
i /
4

sthb HRen progea v envage gschenteorresplguestiontguesiien doc Pave 6ol 8




GI BB Environmental

LAWGIBB Group Member

QIL. -

Is the software you have listed sufficient and suitable for vour purposes, if not
whatare the problems.? e.g. difficult graphing, training required, poor technical
support.

Program
YL\,/ f\-’c),-." M A \P-f\\b\’('\o"‘ oy - )’L\‘?—-d"‘-(‘—‘* eS. OI( ‘.j)"CJ«((’ P
,41‘614\'\)6 Seal‘d-s:.ﬂb ‘;‘5 U&/b’ ek and 5. No;“é,\,ﬂ?b\\,\; ‘\5‘:‘1"‘67'
No qu«fok,eu)_\ weeess a(-d-\.
NO Se-b'\f“c—[f\:-\:') :‘) FO5§(‘5L?,, Dll'\\—b\ ~Ninst b lﬁPMH‘e”( Manaall
Cnfoent| . (A  yor—ak. .
lac & ovimble - Sedtware W howdi cosped gk
/]
< /
Q1.

What additional software features would.you like 2.e.g. specific graphs or
statistical capabilities.

ABJ.‘/{—H l’D O S~ 0~ r\ncj\‘pJ Sez«rcl.-eq ox 'C(;—\\-«_.Sd\se_ Qn.ﬂ
~ i L2 *]

N Qezre~ce asd A;}««I‘\)zr—~ b pe abilde to droe sreph s

C,o'\’\;?'..r—\‘/\;_~ lf)},w\é\(ujﬂ f‘eé»«l*“) ‘—\/\(,f/\ Vr\i'{:‘ ’)Vl—\Al\-j'-\ j}_‘\r\(,;b—f‘j;j

Af‘hoL\j oy sepe—~ ke C.ial-efr-\l‘\af\-j5~'5v‘0-~’\' éatoerai-b Shsreboles,
i ]

PIDP Fiomne 52(‘\‘&5 /7[4—\1""\ AL = S5aAa~2 :~:-.=f\\'-_

1

weibh ey Yprojecistenvigeigw henicoroapigaesttoniyuestion dog. - Pave 7 of S



GIBB «.cmn

LAWGIBB Group Member A

Q13.

Are you aware of any other software that would satisfy your requirements ?

Pos{:(bi‘p Microsoxt Access a5 o sliaink \'MPraue«ew

Yo L—Oh/\5'

 other opowawkty quoing 1CKogs VST, bu obrawaw Kt ¢

(ribou 0 Mo Ut dhowe LS Jgv spasiplit Sstware.

Ql4.

Have you tested any software other than that you currently use and what was
your conclusion ?

Np

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Lud. ~
Environmental Division.

GIBB House,

London Road,

Reuading.

Berkshire RG6 {BL

Fax 0118963 5290
Tel 0118 963 5000

W JlEreriy sl n vieretrwe ol - . 3 . . -
Werbh-Clorenviproecisienvagetgwehemicorrespyguesttoniyuestion dog Pugc Rof 8
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GIBB Environmental

LAWGIBB Group Member
QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by-the -Agency to assess the Agency’s requirements
regarding -the storage and -display of ‘groundwater quality data. This questionnaire
forms part of our assessment and.-we will be grateful for your responses to-the--
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan-at GIBB Ltd.-
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Q1.

Please provide the following reference details.

Name: M%(( Wﬂfm‘\’ .

oI TE M p AN N e

Position: o R0 GOl OOAS T Region:-. CDa) & Hesq)

Tel No.: |70 £22.50F(a) FaxNo.: |O1940% SLU74E

E_._mail:— .‘ ﬁo{r/e Wir] —om @ vy /‘mme,,,(s\mﬁ-&nc;/, .fd-vr Ué .

Q2.

Please provide details-of other-Agency staff who may be able to provide input to
this project.

Name:

Position: |. Region::

Tel No.: Fax No.:

E-mail::

Name:

Position: | Region:-

Tel No.: Fax No.: .

Position: -

E-mail:

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc - Page 1 of 8 -



GIBB coicrmens

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells: 1/ 4 MW 7 ’: >
-

What is the frequency of the data Z ‘ //{06

receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands Ag @’/
for public water supply wells (or > Tégares:

attach a list):

Q4. Observation Boreholes

No. of observation boreholes: AT T o

‘What is the frequency of the data Shmeray L. %{/Zﬁz, 7
receipt and review process for
observation boreholes and how

was this determined ?

. 3 )
Please identify the determinands | & OS5 sei'be- 7 2 gears Th 1

for observation boreholes (or eve 2 S yaa-'s ,[ i Swee 2.

attach a list):
&af gcu'éc - redvecf degp, reﬂé@@'

, $OS o dey noCoteef,
LxS?s 4??%&59 e Berwy

3ot TR

\\gibb-f1O\env\projects\envage\gwchem\corresp\question\question.doc Page 2 of 8




Q5. Springs

GIBB o

LAWGIBB Group Member

No. of springs:

‘What is the frequency of the data
receipt and review process for
springs and how was this
determined ?

§MPL€D - @( ﬂwﬂa@u\/
HBEs Sreqzsey

Please identify the determinands
for springs (or attach a list):

L2205 « 07 seil=g
See  (Ofservalio M

Q6. Other Monitoring Locations

No. of other monitoring .
Jocations:.

Leshn Prs — fLO

ComTammdren - Lanp — VariGe
76— %0 f€r cpee

‘What is the frequency of the data
receipt and review process for -
these monitoring points and how
was this determined 7-

60 ~ 2K jreor — 12
SO~ h.ﬁzfj‘%f

LArigEiez] —

Corzing 1w a0 Land - — l//f')e{MLc"

Please identify the determinands
for these monitoring points (or
attach a list):

_hwnﬂ=i#;

\\gibb-f10\env\projects\envage\gwehem\corresp\question\question.doc:

Page 3 of 8




GIBB Environmental

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data ¢ WERAALS
obtained internally or externally ?
What and where are the external /
sources ?
A

/

Does the determinand data
collected have additional
comment fields and what are
these 7

No

What other environmental data
are collected in parallel with
groundwater quality data ?

Lirrr s or AVE

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

Lae MAMAE
No 0777’1‘36‘ .

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

Vet ACctin+

L o7Tvs 122

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,

CoATTArmINETE0 L aymy / Lo Parvrio — éﬂmf-c,
< Y
Por w7 Sove S D/ 5- A AR

Do G PhRS1w w17n Dvresr

mineral water, private supplies. G110 Cee S
Where are these databases located ﬂ% %ﬁgﬂ
and who has responsibility ? .

Tl Loprd cotsz i

Please provide name, address and
telephone number.

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc

Page 4 of 8




Q9. Data Use

GIBB cocmmers

LAWGIBB Group Member

Are groundwater quality data -
routinely manipulated, interpreted
and displayed ?

Ao
Lot oo bewsr G L

%gl.c'—’ 7;

(/(M/) CefPr & G"(:“D)

On what scale is this done ?

E.g. sub catchment, catchment or
other.

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.

(WM{&N

Are the data used by other
departments in the Agency.or -
provided to industry / the public ?

Yes

In what format is this data - -
provided ?

Haen Gry -
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GIBB e

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,

Arcinfo, Mapinfo, WIMS.

Program Main Uses
Graphs | Contours Other please
describe

Maiw [Rame
D wi s
ErrEc PS
fec oss
rotus 23 P 0,

SLS Uprrf D(‘CZ'\«\&( .
LozeR {22

<<
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GIBB Environmental

LAWGIBB Group Member -

Q11:

Is the software you have listed sufficient and suitable for your purposes, if not

what are the problems ? e.g. difficult graphing, training required, poor technical
support. - -

Program-

Y - Np — @nﬁ prondes very oV
Az PO )z@yaé? et M; 1
Pevnl- otel 4-&@44% Jwafg/ oé ‘ ;
Wgsré 7 -
Shrt?
S ALl
D7 RS

Vo — %o

Q1z2.

What additional software features would:you like ? e.g. specific graphs or
statistical capabilities.-

0u/ @f&/asmwr oL .

//:cno( Wﬂ g OFM ¢
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GI. BB Environmental

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

L5

Fossi poy — Aaps Gemn 55 nmcera Hysoporse
Longs Live ly d/gﬂf“/ﬁﬂf %&ﬁrﬁ%w

x/éuzw/%« Wf#&aémwaéw/ﬂm%ﬁ’

A,-m /%/ Wé — H7Py W . [ Zotw paTi  Cony

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

o
ﬁzmm%@%%/mé
gémm

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118 963 5290
Tel 0118963 5000
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GIBB oo

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd.-have been contracted by the Agency to assess the Agency’s requirements-
regarding -the storage and display of groundwater quality data. This questionnaire
forms part of our assessment and we willibe.grateful for your responses to -the -
questions outlined below.

If you have any.queries-please contact Mark Vanstone or Tim Morgan' at GIBB -Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

QL.

Please provide the following reference details.

Name: : [\ 'lgx Garde,n .

Position:. . H u\d( Y= lOc/[\'Si” . | Region: - | Norkh £act - -

Tel No.: (01904 692296 Fax No.:. |OVH4Q 693745

E-mail: - | N E"%OQKfZCQWdea}

Q2.

Please provide details-of other Agency staff who may be able to provide input to
this project.

Name: M ok MO Mon

Position: - (:bn{:um(ﬂé{ﬂfﬁqd/ Qg—eag/}}?egion: - NO\lJCh East
TelNo: 0[O0l 6942296 «  |FaxNo: [0\90L 693 748

E-mail:- | N & ORK2 ( Mortom)

Name:

Position: . Region:
Tel No.:: . Fax No.:
Position: -

E-mail: .

\\gibb-fl0\env\projects\envage\gwchem\corresp\question\question.doc - Page 1of8




GIBB e

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

None -

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

ql

‘What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

feq uenéd:)‘bo b data veceipt -
biannu

reyiewed - w’\ ud/ufj

Please identify the determinands
for observation boreholes (or
attach a list):

S0l & 805 defemunand

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page2 of 8



GIBB Environmental

LAWGIBB Group Member

Q5. Springs

No. of springs: | 214

What is the frequency- of the data f{@qu@nc j Of Aaden f c‘ceipf: -
receipt and review process for-. icAhy) 144(7% :

springs and how was this -

determined ? /e 'V/@WC’&/ - OANU 5&\%//

Please identify the determinands .| g l ¢ 805 ceteoniceict

for springs (or attach a list): .
such

Q6. Other Monitoring Locations

. Weer Qualily oot qaunid f/om Tar iy scrmp bs
o srovermentos g odher Gty deser

‘What is the frequency of the data {/@f' , pL/W{ /0(;7 - /&/(( . '/d/mﬂ o
receipt and review process for - | fnf W/W / occoq .
these monitoring points and how
was this.determined 7

for these monitoring points.(or
attach a list): -

Please identify the determinands uLSL,L Cdl% ) 8@\ . OLQ%Q(MU\QVL d R}
Such

\\gibb-f1\env\projects\envage\gwchemicorresp\question\question.doc Page 3 of 8 -



GIBB oo

[LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

!n’tmwﬁg

What and where are the external
sources 7

N/A-

Does the determinand data
collected have additional
comment fields and what are

The on \iﬁ other comment
elds gre units and
(uo\acew\enic or the

9 AACLH U lfi icnems
these O{etmm Ve ocl/cctxeed 2 biCkenls
What other environmental data P {CCA f’dfbd\ M

are collected in parallel with
groundwater quality data ?

[ e,{m{»)éf chove

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

None..

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

Dot can foundt foed on
2_doduloto--

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

Condamuncd eck |
bloundwades fevels -

([and - clecess .

Mga/oo(ca‘ :

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

These datobases cue lccw“ccf

—m <Hand| adong. MaChines’ éf on
ffaﬁc, giop dnvg -

daka, Senvics (Hytedad)

\L\MP\& douse | Leedls .

\\gibb-f{Q\enviprojects\envage\gwchem\correspi\question\question.doc
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Q9. Data Use

GIBB v

LAWGIBB Group Member

Are groundwater quality data -.
routinely manipulated, interpreted
and displayed 7

\NL check H’\L C{Etbn’ﬂuqafl f
\uiw/o G Gingt dankdn \]gquy
5]b(0¢ stanciarcio -

wonlel Wuh to co. moie

TALEN CEAR AN bt in O
/e&%x‘ O e LUOUCK boe

On what scale is this done ?

E.g. sub catchment, catchment or -

other..

ver il consoming

Onan aquites basis -

‘What level of interpretation is-
performed 7 -

E.g. trend analysis, comparison
with quality standards etc.

LU(;, CMm e e cloct c o
dnank weccter (/[b{&(/(/(/t\j
Steernc@eato.

Wore. amaéufw ol be
emced omf (£ . mmoe:
Jyﬂ% (5 (P Use -

foretly

Are the data used by other
departments in the Agency or -
provided to industry / the public ?

We  provids cdloda to other
dv(,wdcme/v(a , 1ndusty anef
”CI/L(),.PLLbU C -

In what format is this data .
provided ?

Tha dafe is us m/y Jent o
a had (py-

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB <o

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,

Arcinfo, Mapinfo, WIMS.
Program | Version Main Uses
Storage Statistics Tables | Graphs { Contours Mapping | Other please
describe
/I'

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB oo

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not -
what are the problems? e.g. difficult graphing, training required, poor technical
support.

rogram:- CCL(\ t cata o COMPC(/C,‘U/\Z Ul
P‘CL_ /gwaou/e mfgcmp\ﬂ% Uk 0o difficalt o i Lgcm%

al/v{\jvapOO(

| Not. uger eﬂct{ Stoteo - dladu or-only. e
CVAX | cinor b @ﬁnoc( 3 3

Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities.:

Automakic ccnpaisoe'g to ampare Wl dankwy wader ffapdird-
Giapwicak capalodder
(ontzor Plots.
Stabistics -

\gibb-f10\env\projectsienvage\gwchem\correspi\question\question.doc Page 7 of 8



GIBB cmme

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

No -

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

No-

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\\gibb-f10\env\projects\envage\gwchem\correspl\question\question.doc Page Rof 8




LENE ORTHO

73771 SELENIUM filt
73791 SELENIUM-total. .
92601 ARSENIC filtered (PFLASMA)
92611 ARSENIC total (PLASMA)
92641 .| CADMIUM filtered

92651 CADMIUM total -

85191 1.2-DICHLOROETHANE
85381 1,1-DICHLOROETHENE -
95421 ETHYLBENZENE -

95511 BORON total

§5521- | BORON filtered -

95581 - | COPPER total

95601 | COPPER fitered

85611 | ZINC total

95621 ZINC filtered

95631 STRONTIUM total -~

95641 - - | STRONTIUM filtered

95771 CHROMIUM filtered

95801 - | MANGANESE total’

95811~ | MANGANESE filtered
95821 IRON total. -

95831 [RON filtered

95861 NICKEL total

85871 .. | NICKEL filtered -

97731 BENZENE -

97741 NAPHTHALENE -

97751 1,1.2-TRICHLOROTRIFLUORETHANE
97781 1,4-DICHLOROBENZENE
58691 CARBON TETRACHLORIDE
88171 - | 1.1,A-TRICHLOROETHANE -
99181 | TETRACHLOROETHYLENE .
99191 TRICHLOROETHYLENE
00501 LEAD total

00521 LEAD filtered

00611 pH

00771 CONDUCTIVITY 25C

01051 -~ | MERCURY total

01111 NITROGEN AMMONIACAL
01161 NITROGEN TOTAL OXIDISED
01181 NITRITE

01621 ALKALINITY pH 4.5

01721 CHLORIDE

01751 .| CYANIDE TOTAL

01771 | FLUORIDE DISS.

01801 - | O-PHOSPHATE

01831 SULPHATE

02071 SODIUM total

02111 POTASSIUM total

02371 MAGNESIUM total

02411 CALCIUM ‘total

04997 - [ HCH-g

07231 DIAZINON

08161 CHLOROFORM

08171 BROMODICHLOROMETH -
08181 BROMOFORM h

08191

DIBROMOCHLOROMETH




805 10851 | PENTACHLOROPHENOL
805 60981 | BROMOXYNIL

805 61091 | TOLUENE

805 61591 | CHLORFENVINPHOS

805 61631 . | ETHYLENE GLYCOL

805 62291 | 2,5-DIMETHYLPHENOL
805 64781 | METHYLIBUTYLETHER
805 66571 | BROMIDE

805 66781 | GLYPHOSATE

805 67001 | OIL (IR)

805 67331 | XYLENE (M+P)

805 67341 | XYLENE ORTHO

805 67621 | TRICLOPYR

805 67631 | DICAMBA

805 73771 | SELENIUM filt

805 737917 | SELENIUM total

805 80701 | DIURON

805 82601 | ARSENIC filtered (PLASMA)
805 92611 | ARSENIC total (PLASMA)
805 92641 | CADMIUM filtered

805 92651 | CADMIUM total

805 92781 | ASULAM

805 93221 | MCPP (MECOPROP)

805 93231 | MCPA

805 93241 | MCPB

805 93281 | 2,4,6-TRICHLOROPHENOL
805 93421 | 2,4-DICHLOROPHENOXYACETIC ACID
805 93701 | FLUORANTHENE

805 93711 | BENZ[ghi-PERYLENE
805 93721 | BENZ-[K]-FLUORANTHENE
805 93731 | INDENO-(1,2,3-cd)-FYRENE
805 93741 | BENZ-[b]-FLUORANTHENE
805 93751 | BENZ[a]PYRENE

805 93791 - | SIMAZINE .

805 93811 | TRIFLURALIN

805 93837 | ATRAZINE

805 93911 | PROPETAMPHOS

805 93931 | CHLORTOLURON

805 93941 | ISOPROTURON

805 - 93951 | LINURON

805 94711 | PHENOL GC

805 94721 | oCRESOL

805 84731 | mCRESOL

805 94741 | pCRESOL ,

805 94751 | 2-CHLOROPHENOL

805 94761 | 4-CHLOROPHENOL -
805 94771 | 2,4-DICHLOROPHENOL
805 94957 | 3-CHLOROPHENOL

805 85191 | 1,2-DICHLOROETHANE
805 95421 | ETHYLBENZENE

805 95511 | BORON fotal

805 95521 | BORON filtered

805 95591 | COPPER fotal

805 95601 | COPPER filtered

805 95611 | ZINC total

805 95621 | ZINC filtered

805 85631 | STRONTIUM total




95641 -

STRONTIUM filtered

95761 | CHROMIUM total-
95771 | CHROMIUM filtered

958017 | MANGANESE total

95811 | MANGANESE filtered

95821 | IRON total

95831 | IRON filtered

95861 NICKEL total -
95871 | NICKEL filtered

97731 | BENZENE

98691 | CARBON TETRACHLORIDE.
99171. | 1,1,1-TRICHLOROETHANE -

99181 | TETRACHLOROETHYLENE.
95191 | TRICHLOROETHYLENE

00501 - | LEAD total

00521 | LEAD filtered .

00611 | pH

00771 | CONDUCTIVITY 25C

00911 - | COD SETTLED

00951 | TOTAL ORGANIC CARBON

01111 | NITROGEN AMMONIACAL

01161 | NITROGEN TOTAL OXIDISED -
01181 | NITRITE:

01351 | SOLIDS PARTICULATE 105C
01621 .| ALKALINITY pH 4.5

01721 | CHLORIDE

01771 | FLUORIDE DISS.

01801 | O-PHOSPHATE -

01831 | SULPHATE

02071 | SODIUM total -

02111 | POTASSIUM total

02371 | MAGNESIUM total

02411 | CALCIUM total

04831 | ALDRIN'

04871. | HCH-a

04911 | HCH-BETA

04991 | HCH-g

05071 | DICHLORVOS -
05111 | DIELDRIN

05351 | MALATHION

05391. | DDT-OP

05511 | DDE-PP

05551 | DDT-PP

05591 | TDE-PP -

05611 | 2.4,5-1RICHLOROPHENOXYACETIC ACID ~
05621 | ENDRIN

05761 | HEXACHLOROBENZENE .

07231 | DIAZINON

08161 | CHLOROFORM - -

08171 . | BROMODICHLOROMETH

08181 .| BROMOFORM

08197 | DIBROMOCHLOROMETH

60941 | 2,4-DICHLOROPHENOXYBUTYRIC ACIT -
60971 | 4-CHLOROPHENOXYACETIC ACID
60981 | BROMOXYNIL.

61001 | 2,4-DICHLOROPHENOXYPROPIONIC ACID

61011

2,6-DINITROBUTYLPHENOL




Name

DEPTH (METRES)

pH

TEMPERATURE

CONDUCTIVITY 25C

NITROGEN AMMONIACAL

NITROGEN TOTAL OXIDISED

NITRITE

ALKALINITY pH 4.5

CHLORIDE

SULPHATE

SODIUM total

POTASSIUM total

MAGNESIUM total

CALCIUM total

MANGANESE total

MANGANESE filtered

{RON total

|IRON filtered




Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment:Agency,

Thames Region

Sheena Engineer : Team Leader, Scientific Support - West
Area \

Carla Sealey : Team Leader, Scientific Support - North East
Area

M.J. Hoare : Team Leader, Scientific Support - South East
Area

Ian Davey : Regional Scientist, Groundwater Quality.



GIBB e

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality:Data Software .

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements -
regarding -the storage and.display of groundwater quality data.. This- questionnaire
forms part-of our assessment: and we will be grateful for your:responses to. the -
questions outlined below. - '

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd.
on.0118-9635000, or by Email at mvanston @gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Q1.

Please provide the following reference details.

Name: SHEENA  EdGINEEA

Position:. | ™M LEnPEZ Resion: | FAMES Aetion
OSTHOTE 5 eoTAh e SupeseT elon: 3T ARCA

Tel No.: |Ow§1 $2E3S Fax No.:-

E-mail: -

Q2.

Please provide details of other Agency staff who may be able to-provide input to -
this project. -

Name: DAVE HYBERT

. SUE RS C ST . T AMES

| Position: | eqccp Region: . LECT AREA

Tel:'No.: {0 St %z %365 Fax No.:
E-mail:-
Name: SALLY CaBLE

oo . |TEAM LEADER Resion:: TraAMmES.
Position:|o - 7.6¢ iesticarions | REBIOM SEIT AREA
Tel No.: | 0144 . €28u4 2. FaxNo.: |owwSt $2%u39
Position: .
E-mail: S@JL1 (sl (& envicomntik - R~ - {4 UK,

\\gibb-f10\env\projects\envage\gwchem\correspl\question\question.doc Page 1of8



GIBB e

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells: sSee Rogmand velicn

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes: T e

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list):

\\gibb-{1O\enviprojects\envage\gwchemicomrespl\questioniquestion.doc - Page 2 of 8



Q5. Springs

GIBB i

LAWGIBB Group Member-

No. of springs: -

sSe Qg,é,\;;—qs_;\ ‘se:(u e

What is the frequency of the data
receipt and review process for
springs and how was this -
determined ?

Please identify the determinands
for springs (or attach a list):

Q6. Other Monitoring Locations -

No. of other monitoring -
locations: -

D-Tl)a.fox 70 LS

Harweld

What is the frequency of the data-
receipt and review process for--
these monitoring points and how
was this determined 7"

OFUchb/- vaﬁ?(&;&&/ ‘ﬁg’, LFS

Please identify the determinands
for these monitoring points-(or
attach-a list):

6o g uved by LMP4

Harwel{ - TeA Tee Pee o

ChlonTorm  brova JZQ o

b

\\gibb-f10\env\projectsienvagel\gwchem\comrespiquestion\question.doc
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GIBB Environmental

LAWGIBB Group Member A

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

;}dfxwu,, (Hcfwdzf )
a..(k/MJ(A,} (L€S §7ﬂ@~/&f5)

What and where are the external
sources ?

Does the determinand data
collected have additional
comment fields and what are
these ?

‘What other environmental data
are collected in parallel with
groundwater quality data ?

% 3 date. | {linclelke Vmubk,} £

Ascths

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

W P4 recuts tecrtdked (nb .

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

Ne

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

Trormas - Loeat ree Af montacp

‘Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

Loe (/\5 \o cd C‘Tg» e
(ondpet Sch L\‘l Csble

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB Environmental

LAWGIBB Group Member

Q9. Data Use

Are groundwater quality-data g{@
routinely manipulated, interpreted.
and displayed ?

On what scale is this done ? by . s'k,
“ /UY \

E.g. sub catchment, catchment or Hemel
other.

What leve] of interpretationis. - | h~e..g wtﬂs-‘g—
9 . .
performed ? C.:>M\—39LQ/tLOf\ crlern
E.g. trend analysis, comparison
with quality standards etc:

Are the data used by other _ f‘v I e ER
departments in the Agency or
provided to.industry-/ the public 7

In what format is this data {20 dole
provided 7- i

S Gl
staduslices

\\gibb-f10\env\projects\envage\gwchemicorresp\question\question.doc - - Page 5 of 8




GIBB o

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.

Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program

Version

Storage

Statistics

<" Main Uses

Tables | Graphs | Contours

Mapping

Other please
describe

Decess

/

Maplnpe

/

\\gibb-f10\env\projectsienvagelgwchemicorresp\question\question.doc
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GIBB v

LAWGIBB Group Member A

Q11.

Is the software you have listed sufficient and suitable for your purposes,if not -
what are the problems ? e.g. difficult graphing, training required, poor technical -
support.

Program:

Sones

Q12.

‘What additional software features would you like ? e.g. specific graphs or .-
statistical capabilities.

\\gibb-f10\env\projects\envage\gwchemicorresp\question\question.doc Page 7 of 8




GIBB c.ommen

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\\gibb-flQ\env\projecis\envage\gwchem\corresp\question\question.doc Page Rof 8




SN A
SR GIBB
L,/ . ¢ Environmental

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB ILtd. have been contracted by the Agency t0 assess the Agency’s requirements

regarding the storage and-display of groundwater quality data. This questionnaire -
forms part of our assessment and we will ‘be ‘grateful -for your-responses to the-
questions outlined below.

If you have any queries please contact Mark-Vanstone-or Tim-Morgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Ql.

Please provide the following reference details.

Name:- CARLA. SEALEY

Position: TEAMm LEADER. . Resion: Teames HeCiond
OSIHON: e 1257 fe s ufrunT egton: NozTa- EAST AfeA-

Tel No.:. |51757 632450, Fax No.:

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provide input-to
this project. -

Name:. NIKY  1abeda  jnGarY
TelNo.: |o0(10] 622436 Fax No.:
E—mail:

Name:

Position: Region:.
Tel No.‘: Fax No.: .
Position:

E-mail:

W\gibb-fl0\enviprojects\envage\gwchem\corresp\question\question.doc- - Page 1 of 8




GIBB Environmental

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

Sle Qﬁng\ﬂ-/l elur

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes

No. of observation boreholes:

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list):

\gibb-fi0\env\projects\envage\gwehem\comresp\question\question.doc Page 2 of 8




QS. Springs

GIBB e

LAWGIBB Group Member

No: of springs:.

S¢e Q%%{l,;n/\‘;.fl, r—e/(u ‘A~

What 1s the frequency of the data
receipt and review process for-:
springs and how was this -
determined ?

Please identify the determinands
for springs (or attach-a list):

Q6. Other -Monitoring Locations

No. of other monitoring -
locations:

2850 ~-280 \wn,(j;u 45«0»\“4&}:&7

Y\/‘Q\’\,‘\L@[{—-\.\? P:;vds

What is the frequency of the data
receipt and review process for-
these monitoring points and how
was this determined 7 - '

&%QM by @/})@@Izr o~

occorthonct b LM

Please identify the determinands
for these monitoring points (or
attach a list):

Lm 304 - mﬁ/msz‘;

\\gibb-f10\env\projects\envage\gwchemicorresp\question\question.doc
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GIBB e

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

- storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

bail. | WMM gw/’aﬂ
(~Ferimadln, cSl\cled

What and where are the external
sources ?7

la~olz U sike ﬁ')a,v&\,l:a <
Lomlmrnceted lbd s~ - P
CJ/\S‘V\JLA(?«\/{_S A CO!J‘/CC/CO(S .

Does the determinand data
collected have additional
comment fields and what are
these ?

What other environmental data
are collected in parallel with
groundwater quality data ?

‘What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

ov Areess dukestes<s

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB......

LAWGIBB Group - Member

The following questions relate to the software you use.

Q10..

What software do you currently use to-store, analyse and present the data ? é.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS:

Program -

Version

Storage

Statistics

Tables-

Main Uses

Graphs Contours

Mapping

Other please
describe -

e

s

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc -
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Q9. Data Use

GI.BB Environmental

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

5wﬁ/ Ao - r%w

‘@/\/\OCQ«; .

Greeo. /%V\AC/{—\/QI\ /{/‘31)'\/(/3 a\;{ che S(;l'%» £
X o b = Ls T.»vz,a,c Bares .

On what scale is this done ?7

E.g. sub catchment, catchment or
other.

" E"\W o Fm’f&xru sike

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.

Are the data used by other’
departments in the Agency or
provided to industry / the public ?

In what format is this data
provided ?

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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GIBB i

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not-
what are the problems ? e.g. difficult graphing, training required, poor technical
support.

Program [hs M SS fwwe_pa W‘Nf s Aalz i nmonandsr Af
feam- //Jg,\,u{ J«J/e_ o A %170(/1/7&9_/ ﬁﬁf/y,//w/ -
Adgranms. a~d i 33/>< 5@,;7@4 type datoboze
no-one has hesn vaed fo vte CE - , pat &
W oo rieoge PPl p

Q12

What additional software features would you like ? e.g. specific graphs or
statistical capabilities.

ppv doprons ‘ Q//GCL»LW/\/\/] ) 3D plume VINEION

KoSechionad detionn ) oflagy
J /

o i (=4

\gibb-f10\env\projects\envage\gwchem\comresp\question\question.doc Page 7 of 8



Q13.

GIBB Environmentai

LAWGIBB Group Member

Are you aware of any other software that would satisfy your requirements ?

Q14.

Have you tested any software other than that you currently use and what was

your conclusion ?

Thank you for completing this questionnaire. Please return the completed document

by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Lid,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\gibb-f1 O\cnv\projccts\cnvagc\gwchcm\corresp\qucsﬁon\qucstion.doc

Page 8 of 8




e .

. GIBB e

/ _,/fg £
VAD L /
v U LAWGIBB Group Member

,;\Uf\)

QUESTIONNAIRE: Groundwater Quality Data Software -

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements
regarding .the storage and display of groundwater quality data. This questionnaire
forms part of .our assessment and we will. be grateful for your responses to the .
questions outlined below.

If you have.any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb:co.uk:

The following questions are to obtain general details.

Q1. -
Pléase provide the following reference details.-
Name: M. < Heaed
Position:- | -7~ . Cgc,g,_,f, ,:‘c‘p_\,;ﬂe.‘-) Region: “THANRES (J',,z .AReR)
TelNo: | bi1gi- Q. Ssom. - Fax No.: o8t - Iu - 4133%
E-mail: .
. Q2.
Please provide details of other Agency staff who may be able toprovide input to
this project. ' '
Name:: W aTragio:s  Navces.
Position: | £ 5.0 ¢rcce. Region: . | haney (\j"’é Aezn) .
Tel No.: Fax No.::
E-mail: -
Name: Brovecd frecaados.
Position: S. 8. orccee Region: | 7 ianes (J; AezA) . -
TelNo.:: | 01489  $A3C3< Fax No.:
Position:
E-mail:

Weibb-f10enviprojectsienvageigwehemicorresp\question\uestion.doc - Pacc 1 of 8-
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GIBB com

LAWGIBB Group Member A

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Please identify the determinands
for public water supply wells (or
attach a list):

(4. Observation Boreholes

No. of observation boreholes:

Teecs Q\—koﬁsaam (QuereYy

‘What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Jit Voo T 7 FAMPLES OB TAIWED

QWY Sz E . DATA ALDTED  Apnedi!.

RY oul

Please identify the determinands
for observation boreholes (or
attach a list):

- -
P\*‘ Co..w’ Toe, pHs' ION) PJaz_Qll

oy, Pasten ARLCS (cotoy, Aniona(Car

301‘,_,

Dalancer . Culeim), No(din) welsin) K(gem ),
h'\(ﬁim)' Fe,(di\t% Tl Bpam.
Pagec 2 of §
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QS. Springs -

GIBB i

LAWGIBB.Group Member A

No. of springs:

What is the frequency of the data
receipt and review process for -
springs and how was this
determined ?

Please identify the determinands-
for springs (or attach a list):

Q6. Other Monitoring Locations

No. of other monitoring
locations: . .

H O LANDAILLS | wdarasge tn
o O asinneg. P‘b:h’w‘" 2. o 6O

What is the frequency of the data
receipt and review process for

these monitoring peints and how -
was this determined ?

Jova. tecaiuad manlxly |

b-Mmtﬁj o U..Q_O_YLA_I .
Lonin . pv{;;g_w L ad hoe ak paseni™:
’ t}d:.i-u—h\\..v\_ad

L prdolary o 3@ @
woeld licensing oo,

Please identify the determinands
for these monitoring points (or -
attach a list):

oo, akbatied Lhr  boc
delorminands ey -1 h
e A lpoced Lot o
cfuotoc) beom all & (ondhls
ok dBon YO P hoaeml obhat”
!«erwﬁi—ﬂ—f'

Wethb-{ 1Oenwprojectsienvagelawehem\comresp\question\questoa.doc
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GIBB e

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data BT

obtained internally or externally ?-

What and where are the external fa~d pd & cpaetr S,

sources ?

Does the determinand data
collected have additional
comment fields and what are

- -ngk.»&pml" wa_e_d
- %U\n;al o et

groundwater monitoring data ?

- amor

these ? YT B a
What other environmental data ) et ol Goo 9 i Puakly
are collected in parallel with 2) Do _ o) bescoln Lavala
groundwater quality data ? 3) A-abu ros Tibras 3) Groundwoder

B MY s a. _
What QA/QC procedures are used | ¥) Cuxdat “"*""PL*:a v olrants
to assess the quality of the ertply ed by IR CFeney

3) Lrspachog Sicesa acrcco—~p an

Q8. Data Storage

DY, Ik s Wity Whan daXa ttoad
7

7 :
{ Arti}foundwater quality data on a:
ingle database or are a number of:

software packages used ?

and who has responsibility ?

Please provide name, address and
telephone number.

‘What other databases are you W IMS
aware of for other data ?
E.g. contaminated land, landfill,
mineral water, private supplies.
- Where are these databases located H"ﬁ i’“““’j i R 3“,_‘ : R
cho-a\. . C"""q’u o D KT

(T
RLeienbha Spput =M.
M. M. TFoare Olgi- 310 -3 500

Weibb-Tenviprojectsicnvagelawehenicorrespl\question\question doc

be K Maivwe o OlLs~ FXL-FS S
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Q9. Data Use

GIBDB cemmens

LAWGIBB Group Member

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

On what scale 1s this done ?

E.g. sub catchment, catchment or-
other."

- U_b,,a‘sii: oy om c«s'\fé,(;(-a—r\d‘f'\"iB :
besis. bu\é‘ v hawe oo
S ES . ﬂ‘ LQ-N:LPLUO . o-aLoVaL:’d
H"Da‘*b““( C&‘-k_b c_a_\'d’wmr'\-"‘x 7
hese wee ose begiaing ke (ordhe -
sohdle

at 1Ra osea o

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc.

- hre seres ﬁfa_p?\b o cansen
e

Guatiny
- Wmé—- cpuokmrs VS
50 Lran tHan P Ogancs Dara.

Are the data used by other
departments in the Agency or -
provided to industry / the public ?

Mor cpaforsrs ard b rarbes
I public . Trare. bas boun

Re s grahewnt denond b

{ Opor from operchosal Cecms

In what format is this data
provided ?.

-~ PW
—_ D, —— %;quisﬂﬁfww
i SPLm;Lska.d"
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GIBB e

LAWGIBB Group Member

The following questions relate Eto the software you use.
Q1o0.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program { Version Main Uses

Stomage Stqiis(ics Tables Graphs Contours -Mz\pping Other please
"describe

Exeedl | & | ¥ v |V
l-:o{'w‘t_.'\; Dt v vV
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Q11

GIBB.....

L AWGIBB Group Member

Is the software you have listed sufficient and suitable for your purposes, if not.
what are the problems ? e.g. difficult graphing, training required, poor technical

support.
Program I> pa—of‘TEChr\{caJ Su_PPN(—'
3) Trdiondual : sprecdanaa  Con bocoa gloo o @
ol O\ O  Oreowat dora ocourutiodawn
| Edeel| 3 |
=y CA e wceess to daoro ba bt ij Aota
EK.CD)-X o b rodoA {dQ,L_CLHM .
Conban

Cxed

1y LxM\h&mk heoant o we. [Re | Lara, odoroaesd

%QD.J—\M J =y Sl adel

Corbhn

[Ze=l s), (Ccud vndd mdve accept - leaa lian’ @ L oand

tonhin— “We'{‘ ¥ > ndl skl ea . e oo Ntk
iuﬁ\fw nos prehxad: @ >d—- &g Yo vt

Q12

| What additional software features would you like ? e.g. specific graphs or
statistical capabilities.

D %.?Ad.er mere e|fcone stovose b dara Cpeka,-.@

laderng o, b uau:wj HicRaS oF A—cce—'—ss\

_@) Cﬁ’\—{'ﬂu-“’k‘\ PCLC,KO—ﬂe: — QLo.r L,.ACJULMQJC_

D Capeedily o oldheg dara avte bond UG g

_@ Cledvamod ¢ t-epofhf\g {—a.c,d.df\ w2 b Km\h ¢ 00 CoAL]
Q‘_{W&p% ere - ed. e \*J,_,chﬁ‘ S,Q_r\mc’_‘i_ﬁd
fo e fant fo L(,m:L%Lu egaraizy woto %C\.hd/\.ﬂ.l JYeams .

,\fg:\ (GEUITIVES VAP -e—taau.ua o prodasce N’LS.JJ.QS opocts

Las L;ﬁ_»xkﬁ» Tesues & doda

\\gibb-fI(Reaviprojectsienvaga\gwehemicarresplguestion\question.doc Pace 7 of 8



GIBB e

LAWGIBB Group Member A

Q13.

Are you aware of any other software that would satisfy your requirements ?

HMW fro” prc—cu.ucszo\\bj QQO &e:x:xboo

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

. ,
Ne PERE  enG@lopy . HonN TR PRo! BalE LY
—E e e e

' L ' - i
oy dehiradd oss M s Suadabldaday

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 IBL

Fax 0118963 5290
Tel 0118963 5000

Waibb-fHenviprojectsienvage\swehem\comrespl\guestion\question.doc Page 8ol 8



Sheet13
TempC HCH-alpha -
pH HCH-beta
ECS/cm HCH-gamma
SuspSolmg/ Trifluralin
NH3-N~ Endosulphanalpha
NH4N - Triallate -
Cl Techazene
S04~ 1,2,4 Trichlorobenzene
TOTALK " CaCO3 Malathion- -
Hardness: CaCo03 Fenitrothion
BOD Dichlorvos.
coD Mevinphos
- Azinphos-methyl -
NO2N 1,2 Dichloroethane.
NO3N"- o . 1,2 Dichlorobenzene. .
TON \ "Most [raeque T [Benzene
T0C [ IR Chlorobenzene .
Na . ;i)Q:{-UNiY\&ML) 11,4 Dichlorobenzene
K - Heptachlor-Epoxide
Ca Chlordane Alpha
Mg Chlordane gamma
Fe Dichlobenil -
Mn Triphenyltin -
As Tributyltin .-
Ccd Triazophos
Cr Phorate
Cu Propetamphos
Ni Pirimiphos-methy!
Pb Fenthion
Zn T Dimethoate
Hg - \ Diazinon
ionic:bal _J Parathion-methyl
CN Parathion-ethyl
phenol Disulphoton
Toluene - Chlorfenvinphos .
Xylene Carbophenothion :

1,2,4 Trimethylbenzene

Chloroethene

1,3,56 Trimethylbenzene

Chloroethane

o,p'DDT 1,1 Dichloroethene
p,pDDT 1,1 Dichloroethane ..
o,pDDE cis 1,2 Dichloroethene -
p,pDDE Trichloroethene

o,pTDE Trichloromethane ..
p.pTDE Iso-butyric acid

Hexachlorobenzene

N-butyric.acid

Hexachlorobutadiene

Iso-valeric acid

Aldrin

N-valeric acid

Dieldrin Propionic acid
Endrin Acetic acid
Isodrin TVA

Page 1
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v Environmental -

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data:Software

GIBB L. have been contracted by the Agency-to assess the Agency’s requirements .
regarding -the storage and -display- of - groundwater quality data.. This questionnaire -
forms part of our assessment and.we will be grateful for your responses to the -
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd.
on 0118-9635000, or by-Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk. -

The following-questions are to:obtain general details.

Q1

Please provide the following reference details.:

i L i DA AN
Name: AN PAVEY

-~ - 7 e
ReEC oA SCianNTtS 7

Cod Region: THANES REGIon

Position:

TelNo.: |5,/ & 53 Sqo4 - |FaxNo: | oig 993 si06

E-mail:

Q2.

Please provide details of other Agency staff who may be able to provide input to-
this project. .

Name: KATHLEER MASIA

Position: - | SENis R Sl 57 . s - | Region: | TuameS RECion
Tel No.: {0 & 35_) Sy3o FaxNo.: | 0/1§953 si06.
E-mail:

Name: -

Position: - Region:

Tel No.: Fax No.:

Position: -

E-mail: .

Wgibb-flO\enviprojects\envage\gwchemicorresp\question\question.doc Page 1 of 8



GIBB e

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

Twstis 147 3veFg MS s 3o toes= |
290 STTod = 12 Es =1 ERS= % HS= &

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

14— X F.A-

Please identify the determinands
for public water supply wells (or
attach a list):

G2
GH  Sudes (Csm aﬁ'ad,wi)'

Q4. Observation Boreholes

No. of observation boreholes:

g3 (1&@&{@1 as OBY an érct\we)

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

&d bhoc

Please identify the determinands
for observation boreholes (or
attach a list):

WaT s-fw,b,u_:e‘

\gibb-{10\enviprojects\envage\gwchem\corresp\question\question.doc Page 2 of 8



QS. Springs

GIBB Environmental

LLAWGIBB Group Member

No. of springs:

é:} (\«W wshord a ;\)SA.)

What is the frequency of the data.
receipt and review process for.
springs and how was this
determined ?

4 x F"l

Please identify the determinands:
for springs (or attach a list): -

Q6. Other Monitoring Locations

No. of other monitoring -
locations:

€5 P’wJ{L«.{W ntaK sites
I NSA pouds  (ecclodtil af’r./\j';s)

‘What is the frequency-of the data
receipt and review process for
these monitoring points and how
was this determined ? '

‘4’7 * P.& .

Please identify the determinands
for these monitoring points (or .
attach a list):

G2
Gu

NSA

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 3 of 8




GIBB Environmentaf

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

botl~ | Teul swﬁal,vl ald . STwer LC s

E'L_,Vr,f»'lue'd R P@% ASQ"“’I Sawp(.zs, {‘:ifi e

What and where are the external
sources 7

Tomes Water (Tusul)

Does the determinand data
collected have additional
comment fields and what are
these 7

DL}‘! \fam«oj e ste~desd has connmets
fAd , st éze\;m:l\«,l wnied

What other environmental data
are collected in parallel with
groundwater quality data ?

NSA sides - Tastoctes Lords

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?.

Nat. lab Service
TL - NAMAS cecredded

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

ol doka. SEced on Avcluet - dankeded

What other databases are you
aware of for other data ?

E.g. contaminated land, I_andﬁll,
mineral water, private supplies.

f’ﬁu’ak.e_ s'\,uﬁolw NV bq,lDC’ EHO

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

\\gibb-fl0\env\projects\envage\gwchemicorresp\question\question.doc
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GIBB Environmental

LAWGIBB Group Member

Q9. Data Use

Are groundwater quality data L’e/s :
routinely manipulated, interpreted
and displayed 7

On what scale is this done ? N\WIOJ Ml/%.;zﬂ bvl CfW
E.g. sub catchment, catchment or - (“‘H be exleded To naunar O\"T,";'(Yw )

other.

What level of interpretation is Pg)wq—,, \ heads _(;)gf SN2l s ndvastes |.
(7 . i Pl
performed penlieades , date -J().r: s NVZ <« NSA

E.g. trend analysis, comparison - Ao o - »Qf
g s @y A aA e~ | S SR C
with quality standards etc. 2o ") 691 ‘ﬁ,bw() - Sves

Are the data used by other ?W Adde. cccens:
departments in the Agency or
provided to.industry-/ the public ?
In what format is this data mrj{ s on GLR
provided 7 - _ g SS\vents -? ol
nvedes F Jf
peeticnss )

dailles (4’ ol cucedeb\a os p’,ﬁ ot jf-f‘(y"\
Coclos s &(N\Ciy
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GIBB c.crmen

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses

Storage Statistics Tables | Graphs | Contours 4 Mapping | Other please

describe
hecass LSS

1 - s .
%‘v@d(adm} \/ . ‘/ ) P o

({\’52( (SN &4 '/

rﬂ :.';15‘ /\{,«J '\/

(s 123 J v

a:-reifc;‘\.i 5,

Lbls € Spr e Deese |V

lbtvcbm'}e \/
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GI BB . Enviranmental

LAWGIBB Group Member:

Q11:

Is the software you have listed sufficient and suitable for your purposes, if not .

what are the problems ? e.g. difficult graphing, training required, poor technical -

support.

Program ' L LIMS ST sur bowivs wnld ek deXo. -

Arthuce N @ A~ Fdredad . Cumbysorme frfessnae. {)?n’ P("‘i"‘P
ot duda sl e wedwovie sule ewiners .

%;Lf;hj» DBese Fn,d/,a:-._jm Mo ASF e sw{lf:arfl'e} 6}4’(3\4.,:8 hasnn sehan
5(?»3.?

Q12

What additional software features would you like ? e.g. specific graphs or -
statistical capabilities.-

P OS boze aiS‘s\,‘g‘k@\,\ over (,S\nwo)pz,, ,uwwvtvhl Zonay|

NSA, NVZ , reluoril poids ,  plnto Sdorces (Y, ealled)
l ;

tan be ovirlodd - for MEU aasessed ponposes .
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GIBB .

LAWGIBB Group Member A

Q13.

Are you aware of any other software that would satisfy your requirements ?

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118 963 5290
Tel 0118 963 5000

\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 8 of 8




G2/G4 suite for network

Z Dontemy 30

Determinand Units- - JAgency: |DWI c| Suite
Hardness (Total as CaCO3) mgl/l - 26|N041 |G2
Orthophosphate {as P) mg/l 22|N019 1G2
Nitrite (as N) mg/l N 18iN042 |G2
Nitrate {as N} mg/lN . 76{NQ43 |G2-
Manganese {total) ug/l 7403|A023 |G2
Manganese (dissolved) ug/l 7401|N0O16 |G2
Magnesium (dissolved) mag/l 288|N0O15 G2 .
iron (dissolved) ug/l 7419|NO13 G2~
Potassium {dissolved) mg/! 290|N020 |G2-
Hydrogen lon (pH) (lab) 11A006 |G2
fron {total) . ug/l - 74211A022.1G2
Fluoride ug/! 9177|A027 |G2
Conductivity (lab) us/cm 2|D001 G2
Chloride as Cl {lab) mg/l 19|D002 |G2
Cations mequiv/l - 151 G2
Calcium (dissolved) mag/ 206iN006 (G2
Boron (dissolved) ug/! 9284{N004 |G2.
Anions © imequiv/l 150} - (G2
Ammoniacal nitrogen {as N){lab} mg/| 15|N0O39 G2~
Alkalinity (as CaCO3) mg/i 27|{N001 |G2
lonic Balance - % 152 G2
Sodium (dissolved) mg/! 289|N0Q22 |G2
Temperature (field) ‘C 12|A005 |G2
Total oxidised nitrogen (as N) mg/l 17{N040 |G2
Total Organic Carbon mg/t C 111A017 |G2
Sulphate as S04 mg/l S04 20|A007 '|G2
Dibromochloromethane ug/l 7057{D11C (G4
Tribromomethane {Bromoform) ug/l 7009|D11D {G4-
Copper (dissolved) ug/l 7213|N0O09 |G4
Copper {total) ug/t 7215|A024 1G4
Cyanazine . ug/l 9852|P092 |G4
Chromium {total) ug/t 7375i{B004 1G4
Diazinon ug/! 7114|P024 |G4
Chromium (dissolved) ug/l 7373{N007 (G4
Dicamba ug/l 7910|P025 |G4
Dichlorobromomethane (Bromodichloromet Jug/! 7010/D11B |G4
Dichlorprop - ug/! 9848{P026 |G4
Dieldrin ug/l 84iP028 |G4
Dissolved Hydrocarbons {EnvAge method) |ug/l 9615|N035 G4
Isoproturon - ug/! 7950|P048 |G4
Dissclved oxygen (field} mg/l 13INQ10 |G4
Cyanide (total) mg/| 54| - G4
Trietazine - ug/l 9814/P132 |G4
2,4-D ug/t 7983|P020 G4
2,4-DB ug/!l 9851|P082 |G4
Zinc |dissolved) ug/l 7243IN024 G4
Xylene (total) ug/l 7778|N034 |G4
Trifluralin ugl/l 7103|P081 G4
Atrazine ug/l 9801|P004 |G4
Clopyralid ug/l 9853|P018 (G4
Benzene ug/l 7780|N025 |G4
Dissolved oxygen (field) % sat. - 14{NO11 (G4
Bromide mg/l B0|N026 1G4
Cadmium (dissolved) ug/l 9106|NO05 |G4 -
Cadmium (total) - ug/l 9108{B002 1G4
Triclopyr ug/| 9816(P131 G4
Trichloromethane {Chloroform) ug/l 7008|D11A |G4
Chlorfenvinphos ug/| 7115{P013 (G4 -
Trichloroethene - ug/i 9795{D009 |G4
Chlorothalonil ug/l 9857|P015 |G4-
Chlorotoluron ug/! 7945(P014 |G4
Bentazone ug/l 9863|P006 |G4
Permethrin-trans ug/t 156|P121 |G4
Methyl tertiary butyl ester (TBME/MTBE)- |ug/i 164/Q018 {G4
Diuron ug/I 196[P032 (G4
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G2/G4 suite for network

Determinand- Units Agency |DWI c| Suite

Nickel (total) ug/! 7429|BO06 G4
Dissolved or Emulsified Hydrocarbons [WCHug/i 9616|A018 (G4 .
Strontium (total) mg/! 249|N030 G4
Mercury (total) ug/! 45|B005 1G4
Permethrin-cis ug/l 155|P120 |G4 .
Nickel {dissolved) ug/| 7427\N018 G4 .
Phenols {total) (EnvAge method). ug/! {calculati} NO36 |G4
Phenols (total) [WC] ug/l 9979[A019 |G4
Strontium ({dissolfved) mg/| 43|N023 .|G4 -
Prometryn - ug/l 9804{P070 |G4 .
Propazine ug/l 9799|P066 |1G4-
Propetamphos ug/l 9898|P069 |G4
Simazine - ug/l 9802|P0O73 |G4 -
Permethrin ug/l 130{P119 |G4
Tetrachloromethane ug/l 8049|D008 G4
Total Trihalomethanes [WC] ug/l 7202|0011 {G4 .
Fluroxypyr ug/l 3839{P040 1G4 -
Gamma-HCH (Lindane) ug/l 82|P041 |G4
Imazapyr ug/l L 9836iP160 1G4 .
Tecnazene - ug/l 9806|P130 |G4
1,1, 1-trichlorethane ug/l 7784!D100 G4 -
Mercury {dissolved) lug/l 103|N017.{G4 -
Zinc (total) iug/l 7245|0025 1G4
Lead (dissolved). ug/l 9052|N014{G4 .
Lead {total) g/l 9050|B007 |G4
Linuron g/l 7965{P051 1G4 .
Tetrachloroethene ug/I 9793{D010{G4
Terbutryne ug/i 129{P077 |G4
MCPA ug/I 7915]P054 |G4
MCPB ug/! 7920|P055 |G4
MCPP {Mecoprop) ug/i 7925P053 |G4
[Toluene ug/l 776|N033 |G4-
Phenol ug/l 9988|0001 °|G4*
0O-Cresol ug/l 9874|Q002 |G4*
2-chlorophenol ug/l 9092{Q004 |G4*
2,5-dimethyl phenol ug/l 7989|Q007 |1G4*
2,4-dichlorophenot ug/l 7994{Q006 |G4*
2,4,6-trichlorophenol ug/l 7096]Q011 |G4*
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Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment-Agency,

Southern-Region

Bob Barnes : Hampshire Groundwater Protection Officer

Felicity Standley : Groundwater Protection Officer



GIBB Environmental -

LAWGIBE Group Member

QUESTIONNAIRE: Groundwater Quality Data-Software

GIBB Ltd. have been. contracted by the Agency to assess the Agency’s requirements -
regarding the storage and display of groundwater quality data. This questionnaire -
forms part of -our- assessment and we will- be grateful ‘for your-responses to:the
questions.outlined below..

If you have-any queries please contact Mark Vanstone or Tim Morgan at GIBB Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk.

The following questions are to obtain general details.

Ql.:
Please provide the following reference details.
Name: RFoB AMNES
i |HANTS GROUNDWATEL| & . » PN
Position: PROTECTIGN OFFCEL. Region: SOUTHERYS
TelNo.: o172, S6010% Fax No.: Qig672 -8STO2UG -
E'-mailz
Q2.

Please provide details of other Agency staff who may be able to provide input to .
this project.

Name: - Mlice NEHL

Position: Region: - AS AROVE
TelNo.:- | AS ACGOVE" Fax No.: - AS ABCVE
E-mail: ..

Name:. TJOHNS ML | cEN

Position:. m Nfgfi‘?%a% ONTD éJR’eéiom : AT ARGUR -
TelNo.: | As. ARov E- Fax No.: AS MoV £
Position:

E-mail: -

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 1 of 8



GIBB e

LAWGIBRB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

30 HANTS 12 (0w .

What is the frequency of the data
recelpt and review process for
public water supply wells and
how was this determined ?

-ASl AT REGTond (DiCl ﬁ/ﬂ\///v')

Please identify the determinands
for public water supply wells (or
attach a list):

Q4. Observation Boreholes -

ASE MUKE NE(L.  (LANDFILL MONITORING)

No. of observation boreholes:

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list):

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 2 of 8



QS. Springs -

GIBB oo

LAWGIBB Group Member

No. of springs:

NOT Mo TORED (BUT SEFRELD

What is the frequency of the data
receipt-and review process for -
springs and how was this
determined ?

Please identify the determinands
for springs (or attach a list):

Q6. Other Monitoring Locations

No. of other monitoring
locations:.

S erroundwaTER. (I SPRINE) |

What is the frequency of the data
receipt'and review process for-
these monitoring points-and how
was this determined ?

AL AVNUTLLY

Please identify the determinands
for these monitoring points (or
attach a list):

. Ao 1 0V\S

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 30f8



GIBB Environmental

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

BoTH

What and where are the external
sources ?

WATER. C©S @

W ASTE. MANAGEMENVT [LCENCED
S T‘ﬁ—S@

Does the determinand data
collected have additional
comment fields and what are
these ?

“TArle 7o £Feao NAL (o)
~ MIE NEIL SHOULD KNOW )

What other environmental data
are collected in parallel with
groundwater quality data ?

CAS (oNITORING AT
w ML SiTIES

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

NAMAS + ACRED (TIED
EnV(Re/NMENTAL. CoMpAav I S

Q8. Data Storage

Are groundwater quality data on a
single database or are a number of
software packages used ?

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
.mineral water, private supplies.

[

(D MoV L ToR.

(2) Wirs

) WATER. © ARCHIVE

> _ v
SUSTEM  DATHEAS 2

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

(D) W (N CHESTER ( PEOTECTGN - Mon i T

SN2 SouTHERN/ SouTH WES T (THL
@/ /Lﬁ"["/?—'/ JUES AT GUILD BORN'E

@ EL o A

EIAE ).

(. TO
OUSE

\\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc
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Q9. Data Use

GIBB comens

LAWGIBB Group Member

Are groundwater quality data.

routinely manipulated, interpreted.

and displayed ?

On what scale is this done 27

E.g. sub catchment, catchment or
other.

INDIVIDUA L
SouR.CES

What level of interpretation is
performed ?

E.g. trend analysis, comparison:
with quality standards etc.

oM PARLS o N

LECOI NV ING TO. DO
TREAD AVATLNSIS
(LocT AREOTT.— Gvw
PQ@ﬁImUN;MwNLHﬁﬂﬂét

Are the data used by other
departments in the Agency or
provided to industry / the public ?

TO FPUSLIC
WHEN REQURSTED

In what format is this data
provided 7.

PAP EL.

\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc
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GIBB e

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.

Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage Statistics Tables | Graphs | Contours Mapping | Other please
describe
WIMD v
" i < Ve //
Pxeel |50 | v | .
Mewns for o

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 6 of 8




GIBB......

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not -
what are the problems ? e.g. difficult graphing, training required, poor.technical
support.-

Program

WIMS | Tradain

G e ol /iL WO ORI T e 1

Fioag — need fo 00V QUi wWwinl/05 T
£ i : - -

oXCLW | got codo Aowe MO T DeAeia0Se, :
Qruifrnacoh L&,‘?(T(GJ::'J-‘S, Oy G eCy )Lm'-u;J ot lets ol cletea
Linuted stathchico: abf&t«i (WQU. ey
@ putis )
(Locy Abloft)
W4 po
Q12.

What additional software features would you like ? e.g. specific graphs or
statistical capabilities. .

J'na look: 9 o it (‘LW’*"Q.VLH'U" -odovid fvioens 1w SCDfDQ

of flwe crovE yed

A'['( ~SL Q- ha«*r(?( 7o Zi Ao o fse o fro . /./‘I/D\_;/L/\f_

Lottt puctoges Lo terd)

\\gibb-f10\enviprojectsienvage\gwchem\correspl\question\question.doc - » Page 7 of 8-



GIBB oo

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

o

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

Ne .

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118 963 5290
Tel 0118963 5000

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc Page 8 of 8
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sute Code

HS0707
3 HT2505
HS0306
HS06089
HE1118

sute. Code

“zsponsible Officer -

ampling 0fficer

:q Sampling PT.

2. Id. i
¥0 HEZ307
3 HE2306
3. HEZ308
J  HE2309
3 HE2302
3 HE2303
b HeEz301
) HEZ2304

i Hockley House, Cheriton
_Basingstoke Golf Course - Kemp

< Sparsholt Agricultural College

Sampling Route Dictionary Report

Wce {Contd)

Bursledon STW
Maritime Operations Centre. (i)
Peel Common STW Sea OutfTall

"Eastney Outfall (Main P.S.)

Shedfield. Stream

NE E801
. NE E808.
NE - - E801
NE. E8O01L-
NW R831.

WGND
. WE40

' ()

L O TR TY

{Description):

Ty

Manor -Farm, Ropley

Stoke Charity Cress .Beds-
Georgia Farm,

New Manor Farm,
West Dean Farm,

Amport
Winterslow
Whiteparish

sute Code
zsponsible 0ffic
Bmpling Gfficer

2g Sampling-Pt

2., 1d.
3 HE1988.
) HE1988.
2 HE1988
0 HE1988
0 HE1988
2 HE1988
9. HE1988
D -HE1988
<0 HE1988
70 HE1988 -
;10 HE1988.
120 HE1988
go HE1988
0 HE1988
50 HE1988

by A

[UPOr

-—— -

AT i o
'
[
I
t

-1ammWﬁ%§E§anw"”

LTS 1ty

~

( GROUNDWATER:WINCHESTER ) e
( Winchester 0ffice (RF). )

Purp Comp ARG{s) -

Code -

UNW G850
NW- G850
NW G850
‘NW G850 -
“NW G850
TNW G850
NW G850.
SN - G850

‘ﬁs

H WGENDS - { Winch:
er : WE4Q -
: ¢ )
{Description).

DUMP~Winch—Chalk Groundwater
DUMP-Winch-Chalk Groundwater:
DUMP-~Winch—-Chalk Groundwater
DUMP-Winch-Chalk Groundwater
DUMP-Winch-Chalk Groundwater
DUMP-Winch—-Chalk Groundwater
DUMP-Winch-Chalk Groundwater:
DUMP—-Winch—=Chalk Groundwater
DUMP~Winch—-Chalk Groundwater
DUMP-Winch-Chalk Groundwater
DUMP~Winch—-Chalk Groundwater
DUMP~Winch-Chalk Groundwater
DUMP-Winch-Chalk Groundwater
DUMP~Winch-Chalk Groundwater
DUMP—-Winch~-Chalk Groundwater

Groundwater survey )
( Winchester O0ffice (RF) )

Purp Comp ARG({s)

TRUNBLINV Lags
DUKP-IMY Langs
Gumpdrtes L s

O e e 4

Code
AW AH1Z .
Al . AH12
AW AHLZ:
ald AH12Z-
Al AHL12
AW - AH1Z2 -
all. AH12
Al AHL12
Al AH12
AW AHL12
Al AH12
Al AH12
AW AH12
alW aH12
Al AHL2.
wed  AS Ty
S d AS H
nEa A%

STn . vec 199,

4S
5K
4S
48
2F

io




GIBB Environmentat

LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd.-have been contracted by the Agency to assess the Agency’s requirements
regarding -the storage and:display of groundwater quality data. This questionnaire-

forms part of our assessment and we will be grateful for your responses to the.-
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim.Morgan at GIBB Ltd. .
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk. -

The following questions are to obtain general details.

K.

QL.
Pl'ease provide the following reference:details.
Name: | [ 1 c iy Shanoley
Position:- | ot Ciion. CFF cor Region:- | Souh gy
TelNo.: | TEENNE OI;Z%%_I’;}—%- FaxNo.: |0]403 —~ 322209
Email: | Rl/ciry Srond iy @ envivonmenk—agency :gov-u
Q2.
Please provide details of other Agency staff who may be able to provide input to -
this project.:-
Name: = | MorbpA Tevome.
.. |Regiened Envivornmenhal | oo -
Position: - @{9\3!‘&' oy Region:. . &M WV\ :
Tel No.: | 01403 ~ §32.000 FaxNo.: | ©|a03 — 332229
E-mail: —_ »
Name: | Bob Bownss
| Area Gvoundms| L
Position: . Pro reonmn OFPE, coxr Region: So WA
TelNo.:: | O\ 62~ F60O 103 |FaxNo: | 01962 BUSTFZ
Position:
E-mail: | ——

\gibb-fl10\enviprojects\envage\gwchem\corresp\question\question.doc
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The following questions are to

GIBB oo

LAWGIBB Group Member

establish how much groundwater quality

monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

QFF (@ Wil Companies)

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

\VJM Co . wg‘ dala, &LVWRJ(:‘:) .
V Wakes Co, seads dade. via Thoanes
Bagion o Mgwhir LASIS by nob ab

atg fPecified H\W_O/\Mj, The oMer F
Com panls A0 ol Sead dabes Yol .

Please identify the determinands
for public water supply wells (or
attach a list):

Two deb. b alkoched —
ore: Fov 22 0n Wiy Co. ok
i R Y X VR Y N i
We donly !\LC;Q..SS'CU‘M RS
dokes fov oA beae oloks Moy

Q4. Observation Boreholes

No. of observation boreholes:

NoN&

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

Please identify the determinands
for observation boreholes (or
attach a list):

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc

Page 2 of 8



QS. Springs

GIBB Environmental-

LAWGIBB Group Member

No. of springs:

‘:}. R

What is the frequency of the data
receipt and review process for
springs-and how was this
determined ?

Do receives fron | Wedkzrsr (o,
o DLMQJ’(/D BM'{:S .

Please identify the determinands
for springs (or attach a list):

Deb Lsk ) attacied .
e donty I\QC,ZOSOJ‘JA:) WO CZivna
MRPWCU/\ e deds

Q6. Other Monitoring Locations

No. of other monitoring
locations:

%‘ 'P"{ivcvbt Ihoroholes .

What is the frequency of the data
receipt and review. process for. -
these monitoring points and how
was this-determined ?

S W\)OV\)CV\\/\TB- :

Please identify the determinands
for these monitoring points.(or
attach a list):

M%UV Couend S odaons .

\\gibb-f10\env\projectsienvage\gwchem\corresp\question\question.doc Page 3 of 8.




GIBB o

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,
storage and use.

Q7. Data Collection

Is the groundwater quality data 7z “pe A -
obtained internally or externally ? %O}V\ ( V%Am’{ M{ ‘g:}‘ Irﬁs e

What and where are the external | \gatyrr (o P on WL (f\/f NL) .
sources ?

Does the determinand data Don'r A i o .
collected have additional '
comment fields and what are
these 7

What other environmental data Nova
are collected in parallel with
groundwater quality data ?

What QA/QC procedures are used | Nona_ o PW .
to assess the quality of the ' _
groundwater monitoring data ?

Q8. Data Storage

Are groundwater quality dataona | ON #==2=p dalabaces ol pregtinl|-

single database or are a number of | ,} o ujj/\ 0\/\/0\3 WOG
s hova (e,
software packages used ? dA Y ok DRtk

What other databases are you Nioka |,
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

~ locak ol WeyRAung
Where are these databases located | Oviacle do bobovae.’~ \i«Q«OPO/\OibL/(A,'@

and who has responsibility ? o} MartA Teveme - 0l40s -3326d o
Please provide name, address and Accens datrbaasy — locakd ak
telephone number. \,\)g\,mﬁ\% . Roqg PONS \b\/{/v@ o é‘

Feloify Svonellecy 01408 -332134 |

WinS — Co::avl-ed ot WWM'/\\S., e,
fron pAvaie bin's Sored o~ o —
voponaibdiky & Kethn Jwsy 01407-852071

\gibb-f10\enviprojects\envage\gwchem\corresp\question\question.doc Page 4 of 8



Q9. Data Use

GIBB e

LAWGIBB Group Member.

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

No, -

On what scale is this done ?

E.g. sub catchment, catchment or -

other.

What level of interpretation is- -
performed 7-

E.g. trend analysis, comparison
with: quality standards etc.

Are the data used by other
departments in the' Agency or -

provided to industry / the public-?-

In what format is this data
provided ?

\\gibb-f1O\enviprojects\envage\gwchem\corresp\question\question.doc: - -
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GIBB Environmental

LAWGIBB Group Member

The following questions relate to the software ydu use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses

Storage Statistics Tables | Graphs | Contours Mapping | Other please
describe

ORACLE /

eSS v

P v e

SURFER \/

WiMS /

W\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc ) Page 6 of 8



GIBB Environmental

LAWGIBB Group Member

Q11

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor technical
support.

Program | DOS bavaed ; cvashhes Freq uenin . Cannet
Bjobecd WYY dadra M% . N0 Rani'cad Sugaeh

oV weer oy . .
QRACLE ' s
albo | A~
e
Q12. .

What additional software features would you like ? e.g. specific graphs or
statistical capabilities..

Wiundowss - baaed pochop Po LAk praladisn /»?s/c‘upw%j
of daba ypoviRd from e ACCESS olfb. Mg

owss "o , 1
. Pusble  inApod voulines -

\\gibb-f10\env\projects\envage\gwchem\comresp\question\question.doc Page 7 of 8.



Q13.

GIBB Environmentat

LAWGIBB Group Member

Are you aware of any other software that would satisfy your requirements ?

(’)\&’V(‘/(/\-Q/V\/\Q T wndirsrand ha's 1 belng

‘\dMM b:\ hag NodrNonad @\’V‘OM\O\/\N’E\/’CU Cw\iwz

ok Welshh Reoyan 27 bk hove polr houd

o Reddoaclt oa wWhane v proiobg e

b—Q_qud Fun tionalibey .

p——y

Q14.

Have you tested any software other than that you currently use and what was

your conclusion ?

No .

Thank you for completing this questionnaire. Please return the completed document

by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118963 5290
Tel 0118 963 5000

\\gibb-f10\env\projects\envage\gwchem\corresp\question\question.doc
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(jj:)fg o

et Name -

(1=MONDAY) :

DAY OF THE WEEK®
TIME.OF HIGH.TIDE-
LEAD TOTAL..

“PH

'CONDUCTIVITY 20C
~ODOUR "QUANT.. THRESHOLD NO °
TURBIDITY. __

COLOUR =

COLOUR "LIQUID FILTERED
TEMPERATURE WATER
CONDUCTIVITY 25C

BOD 5 ATU

PV N/80 4 HOURS

CARBON ORGANIC TOTAL(TOC)-

MERCURY

CADMIUM

NITROGEN AMMONIACAL
NITROGEN ALBUMINOID
NITROGEN KJELDAHL

NITROGEN TOTAL OXIDISED

NITROGEN NITRATE <
NITROGEN NITRITE
SOLIDS SUSPENDED 105C -
SOLIDS DISSOLVED 180C

SOLIDS TOTAL. 180C

HARDNESS NON-CARBONATE
HARDNESS TOTAL

CARBON -DIOXIDE FREE-
ALKALINITY PH 4.5 <-

Det Unit

HH:MM =
UG/L

PH- UNTTS- -
USTE/CM -
TON ..

FTU.
HAZEN
HAZEN -
CEL
USIE/CM:
MG/L O
MG/L- 0
MG/L C
UG/L. HG
Ug/L €D
MG/L N
MG/L N
MG/L N
MG/L.

> MG/L N -
N

MG/L

- MG/L”

MG/L.
MG/ L
MG/L CACO3
MG/L CACO3
MG/L CO2 -

-~ MG/L CACO3

SULPHIDE
CHLORIDE
CYANIDE-FREE -
CYANIDE TOTAL*:
FLUORIDE
ORTHOPHOSPHATE::

SILICATE REACTIVE:DISSOLVED
SULPHATE . -

PHOSPHATE .TOTAL
SODIUM TOTAL
POTASSIUM TOTAL"
COPPER TOTAL

SILVER TOTAL .
MAGNESIUM TOTAL AS MG
CALCIUM TOTAL AS CA -
ZINC-TOTAL

CADMIUM TOTAL -
MERCURY (DRY WEIGHT)
BORON -TOTAL - -
ALUMINIUM DISSOLVED
ALUMINIUM TOTAL
CARBON .ORGANIC DISSOLVED
LEAD TOTAL .

MANGANESE DISSOLVED
MANGANESE TOTAL

IRON DISSOLVED -

MG/L S
MG/L CL.
MG/L CN -
MG/L CN
MG/L.F
MG/L P

MG/L . S102-

MG/L SO
MG/L P
MG/L NA -
‘MG/L K
MG/L CU -
MG/L AG
MG/L MG -
MG/L CA
MG/L ZN-
MG/L CD
MG/KG
MG/L B .
MG/L AL.
MG/L AL -
MG/L C
MG/L PB -
MG/L -MN -
MG/L. MN - -
MG/L FE



527
531
535

Det Name

IRON TOTAL
DETERGENTS ANIONIC
ALDRIN TOTAL '

"HCH (BCH) ALPHA TOTAL

HCH (BCH) BETA TOTAL

HCH (BCH) GAMMA TOTAL
DIELDRIN TQTAL
HEPTACHLOR=¥OTAL
HEPTACHLOR EPOXIDE TOTAL
MALATHION TOTAL

539 DDT OP TOTAL

551
555
559
562
625
626
729
763
797
‘98
16
817
818
819
911
912
932
933
934
935
938
‘940
948
950
1001
1002

1085

..-1166
¢ 193
200
2325

- 2329
2331
2346
2348
2372
6429
7215
7219
7245
7356
7375
7379
8000

DDE PP TOTAL

DDT PP TOTAL

TDE PP TOTAL

ENDRIN TOTAL

TASTE QUAL. NATURE
TASTE QUAL. INTENSITY
CHLOROPHYLL A

PHENOLS TOTAL

ODOUR QUAL. INTENSITY
ODOUR QUAL. NATURE
CHLOROFORM
BROMODICHLOROMETHANE
BROMOFORM
CHLORODIBROMOMETHANE
CHLORINE FREE

CHLORINE TOTAL :
COLONIES 3 DAYS AT 22C
COLONIES 1 DAY AT 37C
COLONIES 2 DAYS AT 37C
COLONIES 3 DAYS AT 37C
E.COLI

COLIFORMS TOTAL

ALGAE TOTAL CELL COUNT
PHAEOPHYTIN

SAMPLE DATA ON FILE FROM
ACTION TAKEN UNDER COPA
PENTACHLOROPHENOL

PCBS AROCLOR 1254
SALMONELLAE
TRIHALOMETHANES
CLOSTRIDIUM PERFR. C-MF
COLIFORMS TOTAL PRES MF
COLTFORMS TOTAL CONF MF
COLIF FAECAL PRES MF
COLIFORMS FAECAL CONF MF
SALMONELLAE (POTABLE)
NICKEL TOTAL

COPPER TOTAL

STLVER TOTAL

ZINC TOTAL

ARSENIC TOTAL .
CHROMIUM TOTAL

SELENIUM TOTAL
TRICHLOROBENZOIC ACID

Det Unit

MG/L FE

. MG/L M.OT

uG/L
uGg/L
uG/L
UG/L
ug/L
uGg/L
UG/L
uG/L
uG/L
UG/L
UG/L
ua/L
UG/L
CODE
CODE
UG/L
MG/L
CODE
CODE
ug/L
ua/L
UG/L
uG/L
MG/L CL2
MG/L CL2
NO/ML

.NO/ML

NO/ML
NO/ML
NO/100 ML
NO/100 ML
NO/ML
uG/L
DATE

NG/L

UG/L
PRES/ABS 1L
UG/L
NO/100ML
NO/100ML
NO/100ML
NO/100ML
NO/ 10OML
PRES/ABS 10L
UG/L

UG/L

UG/L .

UG/L

UG/L AS
UG/L .
UG/L SE
NG/L



. Id Det Name-. | Det ‘Unit

3001 UNKNOWN : UG/L--
3002 UNKNOWNZ . - ~ UG/l
3003 UNKNOWN3 TON =
3004 UNKNOWN4 - UG/L
3005 UNKNOWNS - MG/L .
3006 UNKNOWNG ug/L -
3007 -UNKNOWNT .. _ CODE
3008 UNKNOWNS —=- CODE
3100 MERCURY TOTAL" - UG/L HG
3102 FLUORANTHENE -, NG/L™
103 BENZO(B) FLUORANTHENE.- = - NG/L
1104 BENZO(K) FLUORANTHENE. NG/L
1105 BENZO(ALPHA) PYRENE - NG/L+
)106 INDENO(123CD)PYRENE NG/L -
)107 BENZO{GHI)PERYLENE NG/L.
1109 ‘HCH ALPHA TOTAL NG/L
*110 HCH GAMMA -TOTAL . NG/L-
7111 HEPTACHLOR: ' - NG/L.
112 ALDRIN NG/L .
;113 DDE PP - NG/L "
114 DIELDRIN - NG/L
15 DDD PP (TDE PP) - - NG/L
~ 5.DDT:PP NG/L
117 TOTAL .PESTICIDES UG/L -
i18 DRINS TOTAL. NG/L
119 PCBS AROCLOR 1260 UG/L
.20 ENDRIN - NG/L
25 CARBON TETRACHLORIDE - NG/L
127 ISODRIN - NG/L ™.
28 HCH EPSILON : NG/L
29 DDD OP (TDE OP) NG/L
30 DDE-OP NG/L
31 HEXACHLOROBENZENE .(HCB) NG/L -
32 HEXACHLOROBUTADIENE (HCBD) . : NG/L
33 BORON TOTAL - UG/L
i35 BARIUM TOQTAL UG/L
37 ANTIMONY -TOTAL - UG/L
13 HCH BETA NG/L-
44 HCH DELTA NG/L
15 HCH-TOTAL ~ NG/L
> -DDT oP NG/L
DDT TOTAL NG/L
19 ATRAZINE. NG/L
50 SIMAZINE NG/L
*1 PROMETRYNE NG/L -
2 PROPAZINE NG/L
*3 TRIAZINES TOTAL NG/L
4 HEPTACHLOR EPOXIDE - ' . NG/L.
5 ENDOSULPHAN NG/L
5 PARATHION . NG/L.
7 CARBOPHENOTHION NG/L
3 DIMETHOATE : NG/L .
J MALATHION NG/L
) DALAPON . - - NG/L

jo—

AROCLOR 125A NG/L



LISL Groutid wdier Arciive diwed

£ I‘d Det Name Det Unit

2162 AROCLOR 1260 NG/L
3163 PCB'S TOTAL ' . NG/L
3166 HYDROCARBONS PERSTISTENT UG/L
¥169 CHLORFENVINPHOS NG/L
3170 PEST.ORGANOPHOS.TOTAL NG/L
3172 PEST.ORGANOCHLOR.TOTAL NG/L
3173 SOLVENTS HALOG. TOTAL UG/L
3179 TRICHLOROEFHANE UG/L
3180 TRICHLOROETHYLENE UG/L
3181 TETRACHLOROETHANE UG/L
¥182 TETRACHLOROETHYLENE UG/L
3195 PAH TOTAL NG/L
198 STREPTOCOCCI FAECAL PRES NO/100ML
3203 CLOSTRIDIUM SPP CONF. . NO/100ML
1205 PHENOLS NON PARA MG/L
2221 CHLORTOLURON NG/L
3222 1SOPROTURON NG/L
1223 LINURON CNG/L
i224 PESTICIDES UREA NG/L
3226 MECARBAM NG/L
. 7 METHIDATHION NG/L
2 AZINPHOS-METHYL NG/L
1229 FENITROTHION NG/L
1230 MEVINPHQOS NG/L
231 DICHLORVOS NG/L
232 CHLORDANE : NG/L
233 MCPA NG/L
234 MCPB NG/L
235 2,4-D . NG/L
236 MECOPROP NG/L.
737 DICHLORPROP 4 NG/L
238 PHENOXY.ACID PESTICIDES NG/L
239 BROMOXYNIL ) NG/L
242 2,4,5-T NG/L
243 TECNAZENE NG/L
248 PCB 28 : NG/L
7249 PCB 52 NG/L
250 PCB 101 NG/L
252 PCB 138 NG/L
< » PCB 153 NG/L
< . PCB 180 NG/L .-
273 TRIFLURALIN NG/L
274 PV 10 MIN BOIL MG/L 0
276 CLOPYRALID . _ NG/L
282 CARBENDAZIM NG/L
783 CARBETAMIDE NG/L
284 EPTC . NG/L .
285 PROPYZAMIDE NG/L
287 DICAMBA NG/L
288 TOXYNIL “NG/L
289 TCA TRICHLORACETIC ACID NG/L
290 GLYPHOSPHATE NG/L
292 PARAQUAT . ' NG/L
297 TRIADIMEFON ' NG/L

301 DIURON NG/L



Ld- Det Name Det Unit-

10 ATRAZINE UG/L
11- SIMAZINE UG/L
13 PROPAZINE . UG/L
15 ENDOSULPHAN-A . NG/L
|6 -ENDOSULPHAN-B NG/L
8 AZINPHOS-METHYL UG/L
Q9 FENITROTHION ua/L
1 - DICHLOROVESE- UG/L
33 TRIETAZINE NG/L
7 .DICHLLORPROP - , ' ' UG/L
17- DIAZINON NG/L
18 DICHLOBENIL - : NG/L
19 TERBUTRYNE NG/L
31 METHABENZTHIAZURON . NG/L-
)2 DIFLUFENICAN. NG/L
.3 PROPETAMPHOS ) NG/L
9 UNKNOWN OR NEW TBA~
YT NEZ At NG

ows selected.



(2)

SDETS
Hydrogen lon (pH) (lab) 1]A006
Conductivity (lab) us/cm 2{D001
Total Organic-Carbon mg/lC’ 111A017
Temperature (field) - - 'C 12|A005 -
Ammoniacal nitrogen (as N)(lab) {mg/l 15|N039 -
Total oxidised nitrogen (as N) mg/l . 17|N040-~
Nitrite (as N) mg/t N - 18)N042
Chloride as Cl (lab) - - mg/! 19,0002
Sulphate as SO4 mg/l SO4 20]A007
Hardness (Total as CaCO3) mall .. 261N041.
Alkalinity (as CaC03) - mgll . 27{N001
Calcium (total) mg/l 28|D003 " .
Magnesium (total) mg!/| 29{A008 -
Sodium (total) - mg/l 30]A009:
Potassium (total) mg/l 31)A010-
Bromide mg/l B0iN026.-
Nitrate (as N)- mg/tN - 76{N043 -
Gamma-HCH (Lindane) ug/l. 82|P041
Aldrin ug/l 83|P002 -
Dieldrin- - ug/l 841P028 -
Nitrate (as NO3) mg/l NO3 117{A012
Nitrite (as NO2) - mg/l NO2" 118]A013
Terbutryne- ug/l 129|P077
Permethrin ug/l 130|P119
Anions mequivil . 150) - 150] -
Cations - mequiv/i 151 .- 151) -
lonic Balance-: % - 1521 152
Diuron.- ug/l-. 196|P032 "
Strontium (total) mg/l 2491NQO30
Toluene ug/l- 776|N033
Trichloromethane (Chloroform) .|ug/l 7008|D11A
Tribromomethane (Bromoform) .. {ug/l- 7009|D11D -
Dichlorobromomethane (Bromodilug/! 7010|D11B ..
Dibromochloromethane - . ug/l 7057;D11C
Diazinon - - ug/l 7114|P024
Chlorfenvinphos ug/l 7115/P013
Cyanide (easily liberableffree) jugfl . 717518003+
Total Trihalomethanes [WC] ug/l 7202|D011
Copper (total) ug/l 7215|A024
Zinc (total) ug/l - 7245|A025
Manganese (total) ug/h .. 7403|A023
Iron (total) ug/l 7421|1A022 .
Nickel (total) ugh .. 7429|B006 -
Xylene (total) .- ug/l - 7778{N034
Benzene: ug/l - 7780iN025 -
Trichloroethane ug/l - 77841
1,1, 1-trichlorethane: ugf/t - 7784|D100
MCPA ug/l - 7915|P054 - -
MCPB . ug/l 7920|P055
MCPP (Mecoprop) - ug/l 7925|P053.
Carbophenothion .. ug/l 7940{P011
Chlorotoluron ug/ 7945(P014
Isoproturon ug/l 7950|P048
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SDETS

7951

TCA ug/l PQ75
Dalapon ug/l 7952(P021
Linuron ug/l 7965P051
2,4-D ug/l 7983|P020
Tetrachloromethane ug/! 9049|D008
Lead {total) ugli 9050|B007
Cadmium (total) ug/l 9108|B002
Fluoride ug/l 9177|A027
Fenoprop ug/l 9245|P105
Boron (total) ug/l 9283|D005
Dissolved or Emulsified Hydrocarjug/l 9616(A018
Tetrachloroethene ug/l 9793|D010
Trichloroethene ug/l 9795,D009
Atrazine ugll 9801{P004
Simazine uglt 9802|P073
Chlorthal ug/l 9805|P175
Tecnazene ug/l 98061P130
Dichlobenil ug/l 9850{P098
Phenols (total) [WC] ugll 9992|A019

Page 2




Processing and Presentation of Groundwater
Quality Data

Questionnaire Responses - Environment-Agency,.

South West Region -

Nigel Crane : Principle Officer Groundwater Protection



Frown teleplone
CD\]\/\}@S Clbg\(\ GIBB Environmental
LAWGIBB Group Member

QUESTIONNAIRE: Groundwater Quality Data Software

GIBB Ltd. have been contracted by the Agency to assess the Agency’s requirements
regarding .the storage and display of groundwater quality data. This-questionnaire
forms-part of our assessment and we will be grateful for -your responses to the.
questions outlined below.

If you have any queries please contact Mark Vanstone or Tim Morgan at GIBB ‘Ltd.
on 0118-9635000, or by Email at mvanston@gibb.co.uk or tmorgan@gibb.co.uk:

The following questions are to obtain general details.

Q1.

Please provide the following reference details.

Name: . Nigel Crane -

Position: | Principle Officer Groundwater Region: South West

Protection
Tel No.: - | 01392 444000 Fax No.: | 01392 444238
E-mail::-
Q2.

Please provide details of other Agency staff who may be able to provide input:to
this project.

Name: Jane Driver

Position: Region:- South West -

Tel'No.:. | 01392 444000 - Fax No.:. | 01392 444238

E-mail:-

Name:

Position: Region: .

Tel No.: Fax No.:.

Position::

E-mail: -

\\gibb-f10\env\projects\envage\gwchem\corresp\question\swquest.doc - Page 1 of 8




GIBB Environmental

LAWGIBB Group Member

The following questions are to establish how much groundwater quality
monitoring data your office typically handles annually.

Q3. Public Water Supply Wells

No. of public water supply wells:

lots

What is the frequency of the data
receipt and review process for
public water supply wells and
how was this determined ?

Data is received on an adhoc basis. There is no
systematic reporting and archiving of data.

Please identify the determinands
for public water supply wells (or
attach a list):

Determinands identified in BGS strategy.

Q4. Observation Boreholes

No. of observation boreholes:

SW groundwater monitoring is virtually zero

What is the frequency of the data
receipt and review process for
observation boreholes and how
was this determined ?

A copy of the monitoring programme will be copied and
sent in week beginning 18 May

Used to monitor SW Water boreholes. No monitoring in
Devon and Cornwall. Whole of Devon and cornwall is a
minor aquifer.

Please identify the determinands
for observation boreholes (or
attach a list):

Determinands identified in BGS strategy.
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QS. Springs

GIBB comens

LAWGIBB Group Member

No. of springs:

What is the frequency-of the data
receipt and review process for
springs and how was this:
determined 7

S Wessex, fish farms and cress beds on Chalk, used to
sample springs, but not any more.” N Wessex, limited - -
spring sampling. - Devon and Cornawall, none.

Please identify the determinands
for springs (or attach a list): -

Determinands identified in BGS strategy.

Q6. Other Monitoring Locations

No. of other monitoring
locations:

Landfill sites, data held at local offices.

What is the frequency of the data |-

receipt and review process for -
these monitoring points and how
was this determined ?

Please identify the determinands-
for these monitoring points (or--
attach a list):

Determinands identified in BGS strategy. -
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GIBB Environmental

LAWGIBB Group Member

The following questions are to obtain information regarding the data collection,

storage and use.

Q7. Data Collection

Is the groundwater quality data
obtained internally or externally ?

Very little data in general

What and where are the external
sources ?

Water companies

Does the determinand data
collected have additional
comment fields and what are
these ?

No

What other environmental data
are collected in parallel with
groundwater quality data ?

None

What QA/QC procedures are used
to assess the quality of the
groundwater monitoring data ?

None

Q8. Data Storage

Are groundwater quality dataon a
single database or are a number of
software packages used ?

Quality data is not stored on a single database. The
water authority data is not stored.

What other databases are you
aware of for other data ?

E.g. contaminated land, landfill,
mineral water, private supplies.

Surface water quality data is held on WIMS. WIMS is
not well set up for groundwater quality data.

Landfill data is held in the local offices.

Contaminated {and location database exists.

Where are these databases located
and who has responsibility ?

Please provide name, address and
telephone number.

Jane Driver is responsible for databasing of SW
region environmental data

\\gibb-f10\env\projects\envage\gwchem\corresp\question\swquest.doc

Page 4 of 8




Q9. Data Use . .

GIBB e

LAWGIBB Group Member .

Are groundwater quality data
routinely manipulated, interpreted
and displayed ?

No:«

On what scale is this done ?

E.g. sub catchment, catchment or .

other.

What level of interpretation is
performed ?

E.g. trend analysis, comparison
with quality standards etc..

Are the data used by other -
departments in the Agency or -
provided to industry / the public ?

In what format is this data :
provided 2.
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N

GIBB Environmental

LAWGIBB Group Member

The following questions relate to the software you use.

Q10.

What software do you currently use to store, analyse and present the data ? e.g.
Excel, Lotus, Access, Approach, Oracle, Grapher, Statistica, SPSS, Surfer, Arcview,
Arcinfo, Mapinfo, WIMS.

Program | Version Main Uses
Storage Statistics Tables | Graphs Contours Mapping | Other please
describe
Lotus 123 X
ORACLE X WIMS
MS Office New Agency
standard

\\gibb-f10\env\projects\envage\gwchem\corresp\question\swquest.doc
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GIBB oo

LAWGIBB Group Member

Q11.

Is the software you have listed sufficient and suitable for your purposes, if not
what are the problems ? e.g. difficult graphing, training required, poor.technical -
support.- -

Program

No .

e

-

Q12. (/

What additional software features would you like ? e.g. specific graphs or -
statistical capabilities.

Want straightforward access to the data. .

SIMPLICITY for the production ofiroutine reports -

Required to monitor pollution in controlled waters

- monitor over time -

- contouring easily understood, needs to be intelligent (e.g. aquifer specific)

- reporting is generally not to groundwater specialists. Want easily-understood graphical.
illustrations.
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GIBB cvomens

LAWGIBB Group Member

Q13.

Are you aware of any other software that would satisfy your requirements ?

In WIMS, data is entered against a site reference. Site references can be related to grid
references or against general codes. WIMS is not set up for accessing data by aquifer and
borehole, but rather by water course and catchment. Some manipulation would be required
for use of WIMS with groundwater data.

Q14.

Have you tested any software other than that you currently use and what was
your conclusion ?

No

Thank you for completing this questionnaire. Please return the completed document
by post or by fax to Mark Vanstone at GIBB Ltd.

GIBB Ltd,
Environmental Division,
GIBB House,

London Road,

Reading,

Berkshire RG6 1BL

Fax 0118 963 5290
Tel 0118963 5000
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Recommendations for the Processing and Presentation of Groundwater Quality Data .

2. EUROPEAN REPORTING REQUIREMENTS

2.1 Eurowaternet - Groundwater: Draft Guidelines for.-a European ..
Groundwater Monitoring Network Design -

R&D Project Record P2/088/01 2-1-



EUROWATERNET - Groundwater Guidelines for a European Groundwater Monitoring Network Design — Draft Proposal

EUROWATERNET - GROUNDWATER

Guidelines for a European Groundwater Monitoring Network Design

Draft Proposal

1. Scope

The draft monitoring strategy outlined below has been developed based on

— the information needs of the EEA (objective, reliable and comparable data)

— the results which have been elaborated so far within the ETC/IW work programme (e.g.
EEA Report 10/1996, Pilot study, Draft Groundwater Monograph, etc.) as well as on general
principles of monitoring network design

— the spirit of the Draft Groundwater Action Programme (COM(96) 315 fin)

— the current discussion on Annex Il, lll and V of the draft Water Framework Directive

— and last but not least on the principles of efficiency and saving costs;

Representative data in this proposal are seen as data which provide an overview on the
state of groundwater quality and quantity in the EEA-area. Delivered information should
allow to identify the status of groundwater bodies ranging from nearly “natural® to “heavily
impacted”. Member Countries should therefore deliver representative data based on their
existing national programmes.

2. Objective of the Monitoring

Objective of the Monitoring is to provide:

e objective, reliable and comparable information at the European level

» a survey about important groundwater bodies in the EEA area

e a description of the status of groundwater quantity and quality in the EEA area
» information about trends in groundwater quantity and quality status

¢ along-term assessment about the impacts of measures

3. Which Aquifers are Covered?
Monitoring of all important groundwater bodies (groundwater in porous media, karst
groundwater and others), both shallow and deep aquifers.

Important groundwater bodies:

At least one of the three requirements have to be met

e > 300 km?,

« of regional, socio-economic or environmental importance in terms of quantity and
quality;
e exposed o severe or major impacts.
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4. General Characteristics of the Monitoring. Programme:

The :proposed monitoring .programme-is cyclic with a period of six.years. The monitoring
specifications are described as follows:

General Characterisation

+
Initial Monitoring

Surveillance Monitoring - Surveillance Monitoring

Surveillance Monitoring - Surveillance Monitoring

Surveillance Monitoring
L

General Characterisation and: Initial Monitoring should provide a more. comprehensive-
description of the groundwater body. Based on the knowledge of this programme, extent and
characteristics of the Surveillance Monitoring will.be derived. Every six years the general
characteristics should be updated (according to Tab 1) and the initial monitoring — based-on
the general characterisation — should be carried out. Monitoring results will.then be the basis
for the development -of the new surveillance monitoring. This system should.be-a tool to
adapt the monitoring strategy regularly in accordance with:the:change.of conditions within
the monitored region.

5. Characterisation of Groundwater Bodies

Two-step approach:

e A General -characterisation. should be carried out for all important -groundwater
bodies."

» The general characterisation of the -groundwater body should be proved and updated
(esp. the pressure situation) at least every six years.

The general characterisation of the groundwater body shall:identify:.

Tab.1:. General characterisation

Groundwater Quantity - Groundwater. Quality

» the location, area and boundatries of the groundwater body - -

» geological characterisation of the groundwater body including: extent and type of -
geological units and the characterisation of the overlying strata in the catchment from
which the groundwater body.receives its recharge.

¢ hydrogeological characterisation of the groundwater body and the surface layer-
« hydrological characterisation of the groundwater body including: climate (precipitation)
o stratification characteristics of.the groundwater within the groundwater body;

¢ an inventory of associated surface systems including terrestrial ecosystems and surface.
water bodies, with which the groundwater.body is dynamically linked;
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» land use in the catchment or catchment from which the groundwater body receives its
natural and artificial recharge; land use information shall include the percentage of:
agricultural, arable, pasture land, forest, urbanisation or any other impacts of human
intervention

o Assessment of the pressures to which s Assessment of the pressures to which
each groundwater body is liable to be each groundwater body is liable to be
subject incl.: are there water abstractions subject incl.: are there diffuse sources or
or artificial recharges, associated aquatic point sources of pollution, associated
or terrestrial ecosystems? aquatic or terrestrial ecosystems?

6. Groundwater Quantity Monitoring

Two-step approach:
s Periodical characterisation of the groundwater body (according to chap. 4 and 5)

o Initial and continued surveillance monitoring of the groundwater quantity of all
important groundwater bodies should be carried out. ‘

6.1 Types of Monitoring Stations

¢ The monitoring network should be based on a balanced distribution of sampling sites in
order to provide representative information on the quantitative aspects of a groundwater
body. '

e Monitoring stations should be located away fromabstraction or recharge stations..

6.2 Monitoring Station Density

The density of monitoring stations in a groundwater network shall depend on:

e The size of the groundwater body.

e The geological and hydro(geo)logical characteristic and complexity of the aquifer

o The intensity of impacts (e.g. land use, population density, abstraction and recharge).

Vulnerability mapping will provide additional basic information for the selection of sampling
sites and monitoring station distribution within the monitored area.

6.3 Monitoring Frequency

Groundwater quantity shall be monitored according to the following monitoring programme
which has been set up for a period of six years:

¢ In the first year of the monitoring period all important groundwater bodies have to run
through an initial monitoring where groundwater bodies should be monitored at least
four times in order to detect seasonal variations (depending on the hydrology and the
dynamics of the aquifer system). More frequent monitoring may be necessary in more
variable systems.

e In the following five years of the monitoring period all important groundwater bodies have
to run through a surveillance monitoring where groundwater bodies shall be monitored
at least twice a year in order to detect maximum and minimum groundwater levels
(depending on their hydrology and dynamics).
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6.4 Parameter

Piezometric head of groundwater

No recommendation for karst aquifers can be:made at this stage.

6.5 Interpretation and Presentation of Groundwater Quantitative Status

Member-Countries should provide:a- map-of all important groundwater. bodies including
the location of sampling sites. -

For each important groundwater body Member Countries-should provide information on
the characterisation of the groundwater body (according to chapter 4 and 5). -

The.results for one sampling site should be aggregated as an annual mean value or

twice-yearly mean value if appropriate. For each groundwater body monitoring these data-
should be aggregated per year and be compared with or related to the data of a reference -
year, the mean values for a reference.period or to average long term.values (e.g. for a 30 .
years period). The aggregation of yearly data could be done as percentiles, mean values -
and extremes for the groundwater area. Wherever-possible trends: should be .calculated.

Overviews should:be provided by tables, figures and maps (further details will-be given-at
a later date subject to the findings of pilot studies carried out by ETC/IW partners).

The following table ‘and figures show.(by way of example) the difference of the mean .
groundwater levels of the:current year to a reference year (mean value of a reference .
period).

Tab 2: Differences of the mean groundwater levels of the current year to a reference year (mean

value of a reference period) in cm. (All measured values were derived from one groundwater -
body). Analysis of the frequencies.

1994 Summary frequency in % and extremes

Groundwater body mean| min { 10 20 30 40 |. 50 .} 60 70 80 90 | max
GW-1 0 -11 -9 -6 5-| -3 2 1 - 1 3 7 52
GW-2 -6 38 | -12 | -6 2| 2 8 8 12 16 | 20 74

Fig 1:  Summary frequency
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Summary frequency of groundwater level differences in %
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Fig2:  Development over time of the mean groundwater level for a groundwater body related to a
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Development over time of the mean groundwater level (related to a
reference year)

'
ey
o

1

'

D

o
!

3,0
1]
(]
§ 20
K]
8 _ 1,0
o E
5%0’0_
23
0 @
Q
(3]
o
(]
O
=
[=)

-3,0 I : ; .

Guidelin.doc 510 1.Meeting, Vienna 25/26 March 1998



EURQWATERNET - Groundwater Guidelines for a European Groundwater Monitoring Network Design — Draft Proposal

7. Groundwater Quality'Monitoring

Two-step approach:

e Periodical characterisation of each important groundwater body-(according to chap. 4
and 5)

o Initial-'and surveillance monitoring of the . groundwater -quality of each important
groundwater body should be carried out.

7.1 Characteristics of Sampling Sites

The  construction characteristics  of the monitoring- station must. be - provided - when
information is submitted (in particular the information on the aquifer (groundwater body-being.
sampled or monitored). This is particularly important in multi-aqufer systems or.where quality
changes strongly with. depth. -

The monitoring network should.be based on a balanced spatial :distribution as well as a
balancedmixture of different :-types of sampling sites in order to give representative -
information on the mean quality of a groundwater body. A monitoring.network dominated by
a specific type of sampling sites could provide results which are not representative for the-
region (e.g. drinking water wells are usually situated in unpolluted areas).

The purpose of a'sampling site shall be indicated when information-is submitted: -
1. Drinking water well - -

2. Industrial .

3. Other uses (irrigation,...)

4. Surveillance -

7.2 Sampling Site Density

The density of observation wells should depend on:

o The size of the groundwater body.

¢ The geological and hydro(geo)logical characteristics and complexity of the aquifer

« Intensity of impacts (e.g. land use, population density, point and diffuse sources).

Comment: A pilot study in heavily impacted area suggested that a sampling density of about-25.
km#site would be -appropriate for such an impacted area. For regional surveiflance in less--
impacted areas a more appropriate sampling density could exceed-100 km#sampling point. -
Further experience is essential.

For each important groundwater body for which vulnerability mapping exists monitoring"
density should -be chosen also in accordance “with the findings: from the -vulnerability -

mapping.
7.3 Monitoring frequency -

Groundwater quality parameters should be monitored-according to the following monitoring
programme which has been set up for a period of six years:

¢ In the first year of the monitoring period all important groundwater bodies .have to run:-
through an initial monitoring where groundwater-bodies should.be monitored at-least.
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twice. Seasonal variations and aquifer characteristics should be taken into account and
might require higher monitoring frequency.

e during the following five years of the monitoring period all important groundwater bodies
have to run through a surveillance monitoring where groundwater bodies should be
monitored at least once a year. Seasonal variations and aquifer characteristics should be
taken into account and might require higher monitoring frequency.

» All important groundwater bodies for which the general characterisation did not detect
significant anthropogenic pressures and the initial monitoring did not detect impacted
groundwater quality, do not have to run through the surveillance monitoring.

o After the completion of the monitoring programme it has to be started again with an initial
monitoring. (according to chapter 4 and 5)

The sampling schedule should relate to the infiliration or recharge regime of the groundwater
body and to seasonal variations in the use of pollutants (from land use) causing groundwater
pollution.

7.4 Parameters

The initial monitoring should give a first overview and characterisation for all important
groundwater bodies about the natural content of quality parameters and anthropogenically
induced pollution. It shall contain at least bold marked determinants of Group 1 and all other
determinants of group 1 and 2 which could be of relevance according to the anthropogenic
pressures which were detected in the course of the general characterisation of the
groundwater body.

Group Determinants

1 Descriptive parameters |pH, EC, DO

Temp.
Major ions Ca, Mg, Na, K, Cl, NH;, NO3;, NO,, HCO;, SO,
PO, TOC
2 Heavy metals As, Hg, Cd, Pb, Cr, Fe, Mn, Zn, Cu, Al, Ni, Choice

depends partly on local pollution source as indicated by
land-use framework

Organic substances Aromatic hydrocarbons, halogenated hydrocarbons,
phenols, chiorophenols. Choice depends partly on local
pollution source as indicated by land-use framework

Pesticides Choice depends in part on local usage, land-use
framework and existing observed occurrences in
groundwater.

Additional parameters | Choice depends partly on resuits of pressure analysis
(according to chapter 5)

The surveillance monitoring follows the initial monitoring and observes all group 1
determinants and all other determinants, where (significant) deviations from the natural
background occur.
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7.5 Interpretation and Presentation of Groundwater Chemical Status .

¢ Member. Countries. should provide a map of all important groundwater bodies including ..

the location of sampling sites.

e For each important groundwater body Member Countries should provide information on
the characterisation of the groundwater body (according to chapter 4 and 5).

The results for one sampling - site should be aggregated as an.annual mean value.:The
results of individual monitoring points within a.groundwater body -should be aggregated for
the groundwater body as a whole.

¢ Sampling sites:
- Number of sampling sites for each type of sampling site.

e Quality data: -

- For each groundwater- body monitoring data should -be aggregated per year.- The -

aggregation of yearly data could be in the form of percentiles (10, 25,:50,.75, 90), mean
values and extremes for the-groundwater area. Wherever possible trends:should be
calculated. Overviews could be provided by tables, figures and maps.

This information should:allow an assessment.of groundwater quality  with :regard to limit
values (e.g. Drinking Water, ...), a.comparison. between unimpacted and impacted
groundwater bodies and analysis of time series.:

The information .provided (maps, table, descriptions, statistical data) should :allow-the
assessment about the status of the groundwater body and extent of the impacted areas. -

The following tables and figures show examples for the presentation of quality data:

Tab 3: - Summary frequency of nitrate (annual mean values-in mg/l) .

percentile
YEAR | sampl. sited mean value min| 10 | 20 25 30 40 50 60 70 75 80 90 | max
1991 85 27,1619411d] 3,12] 9,54 11} 12,51 15] 17,65 22f- 28 31} 35,04t 66,35 137
1992 85 24,35014834( 3,08 7.9 93] - 10,2] 12,9 156 19,36] 23,6 26,50 31,84] 63,68 138]
1993]. 84: 26,18678674 3,5 7,7 9,6] -:11] 13,36 16| 19,42| 27,4f 30,15 38,02] 64,62 1424
1994 . 83 . 25,02109091{ - . 2,51] 7,32 9] 10,26} - 12,5| 14,95 18,1} 24,8) --29,65] 34,14] 61,92]. 243
1995 81 28,06574074] . -
1996 : 94 30,5079494

ololo|o|ojo

2,705 9,61} 11,279 . 12,20 14,6| 17,551 . 22,2| 29,1} 32,425 42,6; 83,1} 251

Tab 4:.  Summary frequency of chloride (annual mean values in mg/l)

2,851 7,5 10,425 12,15 14,8/. 17,3 23,1] 30,6 - 32.9| - 37,8 68,7 1449 .

I 1 Percentile

YEAR |sampl. sites | meanva ev. min.| 10 20 25 30 40 | 50 60 70 75 80 90 max
1991 B85 30,05635 p8343] 1,4 6,03] — 9] 10,275 11,038] 14] 17,5| 22,92] . 27| 32,425| 39,84] 58,96] 266
1992] . 85 30,96765 B3727] 1,4] 6,28] 7,98] - 9,2] 10,38] 14,02] 16,6] 22,5| 27,56] 31,6] 38,26] 54,64] -548
1993 84 30,14744 7404} - 1,8 6,7) 858 9,6] 11,1] 14,42 17,6] 22,58] 27,52]  33,1| 40,04 -61,42] 4860}"
1994 - - 83 38,31424 - 38885| 17| 6,41|: 87| 9,275[-11,03] 14,7] 17,5] 23,18] 28,24| 33,525 39,32| .60,95| 947,1
1995 81- 39,66234 - p5997| 1,6 7.35] 9,1 -10,3] 12,35] - 15,4 19,05] 23,6} -31,5] 3575] 42,4] - 63,1] 962,7|
1996 94 35,8197861] 46,4115366] .1,94] 7,57| 9,68] 10,775 13,3] 16,4 21,3] 283| 39,7{ 44,75| 53| 71,95 468

Fig 3: 25 %, 50 % and 75 % percentiles for nitrate and chloride ( 1991 - 1996) .

[,

nitde -
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Tab 5 and Fig 4: Summary frequency of nitrate and chloride in 1996

1986 Percentile
para sampl. siteg§ mean value min| 10 [ 20 25 30 40 50 60 70 75 80 90 max
nitrate 94 30,5079494 0] 2,705 9,61| 11,275 12,2 14,8 17,55] 22,2] 29,1| 32,425 42,6 83,1] 251
chloride] 94 35,8197861 1,94 7,57) 9,68 10,779 13,3 16,4] 21,3 283 39,7 4475 53| 71,95 468
summary frequency of nitrate - 1996 summary frequency of chloride ~ 1996
90 80
80 + 70 --
70 + 50 A
., -+
=) o 40 |
£ 40+ £ ;o
30 -t 0T
20 4 20 4
10 + 10 4+
0 } — : t 0 : : : ;
0 20 40 60 80 100 0 20 40 80 80 100
% %

Tab 6, Fig 5: Frequency distribution of nitrate and chloride (annual mean values of sampling sites)

frequency distribution in %

nitrate <= 10 > 10 <= 25 > 25 <= 50 > 50 sam pling sites
19986 21% 43% 20% 18 % 94
1995 25% 39% 19% 17% 81
1994 29% 42% 15% 14% 83
1993 26 % 41% 17% 16% 84
19892 29% 43% < 15% 12% 85
1991 21% 45% 20% 14% 85

frequency distribution in %

chloride <= 25 > 25 <= 50 > 50 <= 100 |> 100 <= 250 > 250 sam pling sites
1996 56% 22% 17% 5% 1% 94
1995 62% 22% 11% 3% 2% 81
1884 64 % 22% 9% 3% 2% 83
1993 65% 19% 11% 3% 1% 84
1992 87 % 20% 8 % 3% 1% 85
1991 67% 18% 11% 2% 1% 85
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nitrate - frequency distribution -,
ng=10 EO>10<=25 [@>25<=50 m>50
1991 I :
1992 1
T | !
1993 :
T i {
1994
1995 —L '
T L |
1996
0% 10% - 20% 30% 40% 50% 60% 70% 80% 90% 100%
chloride - frequency distribution -
C<=25 [1>25<=50 [1>50<=100 [@> 100 <=250 .>250J
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T | ] | ] ] i
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3. EXAMPLES OF NATIONAL GROUNDWATER
QUALITY REPORTING

3.1 Denmark

32 USA
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3. English Summary

3.1 The monitoring programme

In the autumn of 1987, the Danish Parliament passed the Action Plan
against Nutrient Pollution of the Danish Aquatic Environment. In con-
nection with this plan, a nationwide monitoring programme on the
aquatic environment was established on 1 October 1988. The monitoring
programme also includes comprehensive monitoring of groundwater.

67 groundwater monitoring sites and 6 so-called agricultural watershed
monitoring sites were established throughout Denmark. Within these
respective areas 1.400 and 350 screens have been installed in order to
monitor groundwater quality and its change over time. The monitoring
programme includes the main inorganic components of groundwater
(including nitrate and phosphates), inorganic trace elements, pesticides,
and organic micropollutants.

The basic data are collected by the counties and reported to the Geologi-
cal Survey of Denmark and Greenland (GEUS). Additionally, the results
from the routine monitoring of abstraction wells by waterworks (well
quality control) and from the monitoring of drinking water quality are
included. The local authorities are responsible for these two types of
monitoring.

3.2 The groundwater resource

In nature water is in a constant cycle involving precipitation, evapor-
ation, infiltration and run off. Part of the precipitation falling on land
evaporates. The part which does not evaporate is called the net precipi-
tation. The net precipitation either flows to the water courses by surface
run-off or it infiltrates into the soil and eventually augments ground-
water. Most of the generated groundwater slowly flows through the
aquifers, exfiltrates into stream beds and lakes, and eventually reaches
the sea through the streamflow.

The annual groundwater recharge varies a great deal from region to
region depending on precipitation, evaporation and local geological
conditions. Based on their knowledge about local conditions, counties
have made water balances and estlmated the annual groundwater
recharge. The groundwater recharge is highest in the central and south-
wester parts of Jutland where the ahnual recharge is 2,500-3,500 m® per
hectare (250-350 mm). Ini the rest of the country the recharge is consider-
ably smaller. In average the groundwater recharge is estimated to be
between 250 and 500 m® per hectare (25-50 mm).

From streamflow data GEUS has-estimated the actual groundwater
recharge in the period 1989-1994. In general, these calculated figures
confirm the estimates made by the counties.
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Variation
in time

Five catchment areas have been selected in order to iliustrate the tem-
poral variation in the groundwater recharge. For the selected areas,

. connected time series have been prepared for net. precipitation, ground-
~water level, and stream ba_se flow .from 1965 to 1994. Groundwater -
recharge in.the five catchment areas has shown considerable variation

in the period .1965-1994. In the early 1980’s the groundwater recharge
was: about 50% higher than in the mid 1970’s. A clear connection
between stream base flow and the groundwater levels was observed:

3.3 Classification.of groundwater

The chemical composition of the groundwater varies in space. The vari-
ation is caused by the interaction between precipitation, evaporation
and the hydrogeological conditions.

Water percolating from the surface contains a number of dissolved sub-
stances. This is caused partly by the passage through the atmosphere
and partly by the effect of natural processes and anthropogenic activity-
on the ground surface. The substances can be divided into oxidizing -
substances (oxygen and nitrate), acidifying substances (e.g. carbon di-
oxide, nitric oxides and sulphur.oxides) and xenobiotics (e.g., pesticides.
and chlorinated solvents).

The percolating water with its contents of oxidizing and acidifying sub-
stances and xenobiotics is not in chemical equilibrium with the geologi-
cal layers through which the water passes. Therefore, water reacts with
the minerals and organic substances of the sediments. As an example,

 the oxidizing substances will be consumed the reducing substances in

the.sediments, and the acidifying substances will consumed by reaction
with limestone in the sediments. Thus, some of the components of the -
surface load are more or less transformed.

The chemical transformation of the oxidizing and acidifying substances
can be described as two boundaries moving slowly downward in the -
aquifers. Above the oxidation boundary, oxygen and nitrate will typical- -
ly occur, whereas deeper groundwater will be free from oxygen and
nitrate. Likewise; the acidification boundary will separate the upper
parts of the sediments from which carbonates have been leached from
the lower parts where carbonates are present..

At greater depths where groundwater is old, the main part of the sur--
face load has been transformed and therefore, the composition of .
groundwater largely is determined by local geology and the hydraulic-
characteristics- of the aquifers.- :

The multiple variations in the composition of groundwater requires a
simple system of classification. A classification system based on-a divi-
sion into six-classes of. groundwater (A,B, C,DE, ,F) was presented in the -
GEUS monitoring report from-1993. On the basis of a statistical analysis -
of the natural constituents of groundwater, six major components were.
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_chosen as classification parameters (i.e., carbon dioxide, sulphate, chlor-

ide, bicarbonate, calcium and magnesium). The groundwater classes
showed a characteristic geographical distribution.

In this report, the classes of groundwater have been evaluated in terms
of pH and redox conditions. This evaluation showed that class ‘A
groundwater, which chiefly occurs in Western Jutland, represents soft
groundwater derived from aquifers depleted of carbonates. The other
major groundwater classes (B,C,D,EF) represent groundwater from
aquifers which contain carbonates to some extent or other. Therefore,
these waters are more or less hard.

In relation to redox conditions, the division into classes of groundwater
is less clear. Within all classes, groundwaters both rich and free of oxy-
gen and nitrate can be found. Therefore, the classification of
groundwater into classes is not complete in relation to redox conditions.
This especially applies to classes A, B and D. Thus, classes E and F
represent deep-lying groundwater free of oxygen and nitrate on the
islands Zealand, Lolland and Falster. Class C largely represents ground-
water free of oxygen and nitrate and affected by intensive water ab-
straction. Groundwater of class C is situated in the eastern parts of
Zealand in and around the area of Copenhagen.

3.4 Nitrate

Within the agricultural watershed monitoring sites there is a consider-
able information on land use and farming practices. Monitoring of the
agricultural Watersheds has shown that nitrate leaching is much lower
in natural areas than in agricultural areas. Similar results are observed
in the groundwater monitoring programme where low nitrate contents
are found within monitoring sites situated mainly in natural areas. Fur-
thermore, the agricultural watershed monitoring programme shows that
a considerable difference can be found in the annual nitrogen leaching
between watersheds with sandy soils (137 kg N/ha) and watersheds
with loamy soils (75 kg N/ha).

Based on the data from the monitoring programme, there are pro-
nounced regional differences in the nitrate content of groundwater. Also
pronounced differences with depth are seen. Depending on how data
are classified, differences in the nitrate content can be demonstrated
based on a division into sedimentary rock types, classes of groundwater
or hydraulic conditions. :

Generally,the nitrate content is highest within class A groundwater,
where the median nitrate content is 29 mg/1; above the guideline value
for nitrates in drinking water. Groundwater class B also has high nitrate
levels with a median of approximately 11 mg/1. The two classes (A and
B) are common in Jutland. Median concentrations, of course, mask high
levels of nitrates in individual wells, especially for classes A and B.
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Within the classes A and B about 25 per cent-of the analyses exceed the
maximum allowable concentration: of nitrate in drinking water (50
mg/1), and concentrations greater than 100 mg/] are not unusual. .

The nitrate content is highest in the Quaternary and Miocene sandy
aquifers where the median of nitrate concentration.is approximately 13
mg/1. There are great variations in the data set and 25% of the analyses -
in the sandy aquifers have concentrations greater than 50 mg/l. The ..
concentration in the limestone aquifers is considerably.lower with a
median of approx. 2 mg/l. Still, in a quarter of the analyses the nitrate -
concentration is greater than 23 mg/l. Probably this great variation is
caused by the high nitrate concentrations found -in the limestone
aquifers in the counties of Arhua, Viborg and. Northern Jutland.

High concentrations of nitrate are found especially in the unconfined -
aquifers. Usually, these aquifers have been oxidized to great depth.. .
Therefore, the possibilities for nitrate reduction are limited.

The well screens of the. monitoring. programme have been classified

according to flow conditions. Point monitoring screens are screens which
monitor groundwater from aquifers which are small;local and close to:
the surface. Line monitoring screens are monitoring groundwater along
a stream line in the-aquifer. Wells which are used for abstraction of
water by waterworks are termed volume monitoring screens. The highest
concentrations of nitrate are found. in the point monitoring screens -
which normally represent shallow- groundwater. Volume monitoring -
screens represent groundwater at greater depths and have a low con- -
centration of nitrate. <

To a large extent-the above mentioned distribution of hloh concentra-.
tions. of nitrate is also found when the results from the well quality
control are examined. In parts of the counties of Northern Jutland, Vi-
borg and Arhus nitrate concentrations of more than 50 mg/1 are fre-
quently found (the so-called nitrate belt)..Often aquifers in the nitrate -
belt are limestone aquifers and covered only by sandy, quaternary top

~layers with no significant nitrate reduction capacity. .

Furthermore, elevated concentrations of nitrate (more.than 25 mg/1) are
found quite often in the county of Ribe, where especially waterworks
abstracting from aquifers close to the surface are affected. Also, elevated -
concentrations of nitrate are found scattered in the county of Southern
Jutland, in Vendsyssel-and in the island of Funen (normally between 25
and 50 mg/1)..

Time series of nitrate have been produced for screens with more than .
one mg of nitrate per. litre. Hereby data are excluded for those aquifers
where no nitrate have. been found, and focus is put on the aquifers
which are already affected, and where changes in surface load will be
most pronounced.:



No decrease
in nitrate
concentration

The nitrate
contents of
drinking water

27

The time series of nitrate have been examined statistically using linear
regression analysis. No statistically significant trend in nitrate concentra-
tions could be observed for the major part of the screens examined. For
that relatively small number of screens where a change was observed,
the number of screens with increasing and decreasing trends in nitrate
concentrations were almost equal. Most of the significant changes in
nitrate concentrations (increasing as well as decreasmg) are observed in

"screens close to the surface

In accordance With this no statistically significant change can be found
within the monitoring programme at any of the groupings of screens
which have been made. This also applies to the point monitoring
screens, which are the screens where changes in surface load are
expected to have the most immediate effect.

Generally, changes in the nitrate concentration of groundwater can be
assumed only to take place with a considerable delay. Some of the chan-
ges which can be detected today are probably due to conditions prevai-
ling before the start of the monitoring programme. Within the agricul-
tural watershed monitoring programme focus is put on the youngest,
recently formed groundwater. Possible changes in the nitrate load are
expected to be registered here first. As is the case with the groundwater
monitoring programme, no general trend in nitrate concentrations can
be seen when a trend analysis is applied to the data from each and
every screen within the agricultural watershed monitoring programme.
The nitrate concentration of the most superficial aquifers has remained
high and unchanged throughout the monitoring period.

For the monitoring programme as a whole no change in the nitrate
concentration of groundwater can be demonstrated for the period 1990-
1994. Therefore, it can be concluded that the goal to reduce the amount
of nitrogen leached t6 the aquatic environment by 50% which was set
up in the Action Plan against Nutrient Pollution of the Danish Aquatic
Environment has not yet been reached. :

In general, the drinking water nitrate content is low, and today about
70 per cent of the waterworks supply water with nitrate concentrations

“ofless than 5 mg/1. Not quite 3 per cent of the number of waterworks

which have been reported to the GEUS database, are unable to meet the
maximum allowable concentration for nitrate in drinking water at 50

- mg/1. In accordance with the results from the well quality control eleva-

ted concentrations of nitrate in drinking water are found most frequent-
ly in the counties of Arhus, Viborg and Northern Jutland.

'On a national basis drinking water quality has generally improved from

1985 to 1994. The number of waterworks which deliver water with nitra-
te concentrations of less than 5 mg/1 has increased from 61 per cent to
71 per cent during this period. In general, the number of waterworks
which supply water with elevated nitrate concentrations has decreased
in the same period. Still, it must be pointed out that the positive devel-



Classes of -
groundwater

No problem
for water

supply

Classes of -

grounduwater.

opment of drinking water quality does not indicate an improvement of
groundwater quality. The reduction of nitrate concentrations in drinking
water is due to the efforts made by-the counties, the local authorities
and the waterworks themselves to relocate water abstraction to aquifers .
less polluted with nitrate. -

3.5 Phosphorous -

Mainly, the surface load with phosphorous is due to the spreading of -
fertilizers, manure and sewage sludge on.the fields. Still, the contribu-
tion by the surface load to the phosphorous contents of groundwater is
very limited as most of the phosphorous supplied is fixed in the root
zone...

The major part of the phosphorous contents found in groundwater is of
geological origin. The highest concentrations of phosphorous occurs in -
class E which represents old groundwater free from oxygen and nitrate.
The somewhat high phosphorous concentrations in this type of ground-

- water may be due to the long residence time of groundwater in the

aquifers, whereby phosphorous is slowly dissolved from inorganic phos-
phorous compounds. Further, the decomposmon of organic matter
under oxygen and nitrate-free conditions will resultin a release of orga-
nically bound phosphorous.

Normally, phosphoroué will be retained by the water treatment at the. -
waterworks. Therefore, phosphorous in groundwater do -not-pose a
problem for the supply of drinking water.

3.6 Sulphate

Sulphate in the groundwater is due mainly to the oxidation of the sul--
phide mineral pyrite in the sediments. Usually, moderately elevated
concentrations of sulphate are caused by the supply of oxidizing com- -
pounds (e.g., oxygen and nitrate) by the percolating water. Highly elev-
ated sulphate concentrations are caused by intensive water abstraction,
which results in large draw down of the groundwater table. Thus, inten-
sive oxidation of pyrite takes place by admission of atmospheric oxygen,
whereby large amounts of sulphate are released. Furthermore, sulphate .
contents in groundwater stems from surface deposition of sulphurous'

- compounds from . power plants and incineration plants. Flnally,

coastal areas sulphate may be due to intruding seawater. -

The highest sulphate contents occur in groundwater of class C which.
has a mechan of 115 mg/1. This is considerably. above the guideline
value of 50 mg/1 for sulphate in drinking water. The second highest
contents occur in class D groundwater where the median is 71 mg/1.
Classes C and-D both show large variations in data. The other major -
classes have low contents of sulphate.
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The highest sulphate content occur in the Quaternary, fine-grained aqui-
fers where the median is around 60 mg/1. Based on the screen types, the
sulphate content shows a dependence on depth. The more shallow scre-
ens (point monitoring screens) have the highest sulphate content, where-
as the deeper-lying volume monitoring screens have the lowest content.
Similarly, high sulphate contents are especially seen in the upper aqui-
fers, where the median is around 50 mg/1.

In general, there is no difference in the sulphate contents of unconfined
and confined aquifers. However, when looking exclusively on screens
with high sulphate contents, it is characteristic that sulphate contents are
higher in unconfined aquifers than in confined aquifers. This corre-
sponds with the fact that variations in the water table primarily occur
in unconfined aquifers.

Elevated sulphate contents are found especially in areas characterised
by intensive abstraction. This applies to' Copenhagen and environs,
major parts of Bornholm, areas near Arhus and Aalborg, and parts of
Funen. In general the counties estimate that the increased sulphate con-
tents are caused by an interaction between oxidation of pyrite and vari-
ations in ground water levels.

No statistically significant trend in the sulphate contents can be seen in
any of the groupings of screens which have been made. Still, based on
the elevated contents of sulphate found in the well quality control, it is
clear that the intensive abstraction, which has been carried out in a
number of areas has resulted in a considerable increase in the sulphate
content of groundwater.

Approximately 65 per cent of the reported waterworks supply water, |
which meet the guideline value for sulphate of 50 mg/1. Only very few
waterworks are not able to meet the maximum allowable concentration
for sulphate in drinking water at 250 mg/1. Elevated sulphate contents
in drinking water (defined as more than 100 mg/1) most frequently
occur in the county of Copenhagen, in the islands of Bornholm and
Funen. By and large this is in accordance with the results from the well
quality control. '

On national basis no significant change can be found in the sulphate
contents of drmkmg water from 1985 to 1994.

3.7 Chloride and sodium

In coastal areas chloride is often derived from seawater infrusion into
the aquifers. Chloride may also be derived from marine sediments. In
some parts of the country chloride occurs in groundwater in connection

with faults through which salt watér can penetrate from great depths.
From the surface chloride contents are augmented by precipitation, and
by the spreading of road salt and fertilizers or by percolation from waste
dumps.
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Groundwater of class C has significantly higher chloride contents than
the rest of the major classes. Class C chiefly represents the more superfi-
cial screens around the large cities and in Zealand. Groundwater of-
class F is characterised by great variations in the contents of chloride.
Class F mainly represents the deeper groundwater in Zealand.

No significant.differences in the chloride contents occur between the -
sediment types investigated. Still, the chloride contents of the Miocene
sandy aquifers in Western Jutland are lower than of the other sediment
types. The confined aquifers have lower contents of chlorlde compared
to the unconfined aquifers.

When the screens with the highest contents-of chloride are examined
(more than 100 mg/1) most of the screens are found in the coastal areas,
apparently independent of the sediment type or other-aquifer condi-
tions.

For the groundwater. monitoring programme as a whole no increase in
the chloride content can. be seen from 1990 to 1994. However, the
screens where an increase is observed are predominantly situated in the.
coastal areas of the country.

Within the well quality control elevated chloride.contents are found.
especially in Copenhagen and environs, in the coastal areas of Western
and Southern Zealand, and in the islands of Men, Lolland and Falster.
Furthermore, elevated chloride concentrations are found locally in the
county of Funen and near Arhus. In considerable parts of the counties
of Arhus and Northern Jutland a risk-exists of chloride in the deeper -
parts of the aquifers, but generally the waterworks have been able to .
avoid these groundwater resources. Likewise, there are chloride prob-
lems at the Skaw, on the island of Lzese, near Thisted, and in areas -
along the west coast of Jutland. '

Often, elevated contents of sodium and chloride in groundwater occur.

at the same time, since the dissolution of ordinary sodium chloride .
carries equal parts of sodium and chloride to the groundwater. How-

ever, ion exchange may cause an increase in the sodium contents with-

out a corresponding increase in the chloride contents. This is especially

seen -in parts of the county of Western Zealand. -

Only a few waterworks supply water which do not.meet the maximum
allowable. concentration for chloride in drinking water of 300 mg/l.
Approximately 70 per cent of the waterworks meet the guideline value
of 50 mg/1 for drinking water. Elevated chloride contents of more than
100 mg/1 especially occur in the counties.of Copenhagen, Western Zea-
land and Storstr@m This corresponds with information from the well
quahty control.

A small improvement can be seen in the chloride contents of drinking
water from 1985 ‘to 1994. This applies to the number of waterworks
which meet the guideline value and the maximum allowable concentra- -
tion, respectively. A weighed average of the chloride contents of drink- -
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ing water also show a small improvement. As is the case with nitrate,
the improvement is presumably due to administrative initiatives in
order to improve the quality of drinking water.

3.8 Other major constituents
Fluoride in groun_ciwater is of geological origin. Fluoride especially oc-

curs in deep, old, and stagnant groundwater in sediment types contai-
ning lime. This is seen within the monitoring programme. In the island

.of Bornholm elevated fluorine concentrations are found in sandstones

containing glauconite. Within the well quality control this pattern also
is seen, and high fluorine concentrations are found mainly in the counti-
es of Storstrom, Roskilde, Western Zealand, and Bornholm.

Organic matter in groundwater occurs where deposits are rich in bio-
logical material. High contents of organic matter lends groundwater a
brown or almost black colour, which makes it unfit for drinking water
purposes. Generally, the problems with organic matter in the ground-
water can only be evaluated to a limited extent from the monitoring
programme, as sites with high contents of organic matter are not repre-
sented. Based on the well quality control data and the reports of the
counties groundwater with high contents of organic matter-has been
found in the counties of Ribe, Southern Jutland and Ringkjebing. Fur-
thermore, brown water occurs at the Skaw and locally in the counties
of Frederiksborg and Vejle.

3.9 Inorganic trace elements

Contents of inorganic trace elements in groundwater originates from the
contents of these elements in the sediments. Further, trace elements in
groundwater may also originate from anthropogenic activities.

There are great differences in the contents of the various inorganic trace
elements. However, the major part by far of the analysis show very low
concentrations (often below or near the detection limit). It applies to all
trace elements that they sporadically occur in high concentrations in
groundwater. ' '

‘A number of factors influence the concentration of trace elements in

groundwater. Trace elements in groundwater may originate from
anthropogenic activities at the surface, by weathering processes in the
uppermost sediments, or from the sediments. The individual chemical
properties of the trace elements determines which contents can be found
in groundwater. However, the actual distribution and concentration of
the trace elements are determined through the influence of Ph and the
redox conditions, flow patterns and the possible retention of the trace
elements in the sediments.
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It is characteristic that the highest contents of trace elements are found
in highly . permeable- aquifers with low inherent content of trace
elements. Thus, there is no unambiguous connection between the con-
tents of trace element in groundwater and the-contents of the sediments.

By contrast, there is a clear dependence on the acidity (pH) of the
groundwater and the concentration of inorganic trace elements. By com-
paring the contents of trace elements to the classes of groundwater it
can be seen that the trace element contents of class-A-are significantly -
different from the rest of the classes. The groundwater in class A is
acidic compared to the other classes.

Furthermore, the oxidation conditions of the groundwater is important
for the redox.state.and thereby the mobility: of a number of trace
elements. Within the :monitoring programme lower contents of lead,
cadmium, nickel, zinc, copper, and chromium- are observed ‘under
reduced and nitrate-free conditions.

Oxidation of pyrite may be of great importance for the supply of trace
elements to groundwater. as pyrite may. contain smaller amounts of-a
number of trace elements. As pyrite decomposes the trace elements of
pyrite are released to groundwater. Within the monitoring programme
the highest contents of trace elements are found immediately below the -
regional groundwater table. These high contents of trace elements may
be interpreted as a result of pyrite oxidation in the upper part of the -
aquifers, where oxygen is supplied by variations in the groundwater
table, and nitrate is supplied from the spreading of fertilizers, manure
etc. The contents of trace elements are generally decreasing with in--
creasing depth below the groundwater table. '

The -supply of trace elements to groundwater from the surface have
been evaluated:for the uppermost groundwater. The contents of lead,
cadmium, nick'el,rcopper, chromium, and aluminium are higher in shal- -
low. screens when compared to the deeper screens. Likewise,-the con-- .
tents of copper, chromium; and aluminium are highest in screens placed
in the secondary aquifers. Furthermore, the contents of lead, cadmium,
nickel, zinc, copper, chromium, aluminium, and vanadium are hloher :
in the unconfined aquifers than in the confined aquifers.

Iri order to estimate the influence of the surface load on the content of .
trace elements in the uppermost groundwater, the point monitoring
screens placed in unconfined, secondary aquifers were compared.to
similar screens placed in a natural area. Higher contents of lead, cad-
mium, nickel, zinc, copper, chromium, aluminium, barium, and lithium
occurred in agricultural areas and in built-up areas when compared to
the contents.of trace elements in natural areas.

The contents of trace elements in the uppermost groundwater in Central
and Southern Jutland were investigated in relation to the contents of the
sediments. It was shown that for some trace elements the contents of
groundwater was considerably higher than what could be accounted for -
based on'the inherent contents of the sediments. This shows that a
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major part of the contents of arsenic, lead, cadmium, nickel, copper, and
chromium in the uppermost groundwater originate from anthropogemc
activities at the surface.

In the deeper parts of the aquifers groundwater moves very slowly.
Therefore, trace elements may be released to groundwater from the
sediments as a result of dissolution processes. High contents of trace
elements will occur where groundwater is in contact with deposits of
marine clay with high contents of trace elements.

Nickel is the only trace element which is measured on a regular basis
in the well quality control. The results show that nickel contents in
groundwater exceed the maximum allowable concentration for drinking
water in the Koge Bay area and scattered in the counties of Ribe and
Ringkjebing. In these areas nickel poses a major regional problem for
water supply. Presumably, the high nickel contents are caused by pyrite
oxidation as a relation between nickel contents and sulphate contents
can be found.

In areas with acidic groundwater the well quality control measures for
aluminium. Mainly, increased aluminium contents are presumed to be
controlled by pH.

For the other trace elements only very limited data are available in
connection with the well quality control.

Based on the results from the monitoring programme and the well
quality control a general distribution model for trace elements in
groundwater can be presented. Trace elements are supplied in the .
unsaturated zone by surface load or by weathering processes. The .
weathering processes are controlled by fluctuations in groundwater
table or by the supply of nitrate. Thus, very high concentrations are
generated immediately below the groundwater table. However, the
dissolved trace elements are retained quickly in the sediments due to
the continuous downward flow of groundwater. At greater depths,
where groundwater is stagnant or flows very slowly the concentration
may rise again by a slow release from the sediments.

With the exception of nickel, trace elements in groundwater do not pose
a major problem for water supply today.

3.10 Pesticides -

In the Danish monitoring programme the following pesticides are moni-
tored: dichlorprop, mecoprop, MCPA, 2,4-D (phenoxyacids), atrazine
and simazine (triazines), and dinoseb and DNOC (nitrophenols). One
or more of the 8 pesticides have been found in 10 per cent of the well
screens monitored between 1989 and 1994. On a county level the fre-
quency of pesticides found vary between 0 and 16 per cent when the
city of Copenhagen is excluded. The pesticides most frequently found
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are dichlorprop and mecoprop (phenoxyacids) and atrazine (triazine).
Only a very limited number of nitrophenols have been found. -

Pesticides most frequently are found in shallow groundwater less than
10 meters below ground surface, where 16 per cent of the well screens
contain one or several pesticides. In -general the.occurence decreases
with depth.

The age of groundwater have been estimated from tritium measure-
ments. More than 95 per cent of the well screens which contained pesti-
cides showed tritium contents corresponding to an age of less than 40
years. This age distribution corresponds to the general use of pesticides
in Denmark.

No simple relation between the thickness of overlying layers of clay
(clay and clay till) could be found based on the data from the monitor-
ing programme. Apparently .overlying layers of clay do not protect
groundwater from being polluted with pesticides.

Phenoxyacids have been found almost exclusively in groundwater with -
little or no oxygen and nitrate. Based on the results from the momtonng
programme phenoxyacids are probably degraded when oxygen is pres-
ent. When oxygen and nitrate are not present, the phenoxyac1ds appar-
ently remain undegraded. Triazines can be found in both types of .
groundwater. Apparently triazines are not degraded in groundwater. -
No correlation between pesticide content and chloride, sulphate, bicar- -
bonate and organic matter have been found. Findings of nitrophenrols
remains to few to assess the effect of the geochemlcal environment.

According to the reports by the counties about.3.700 water abstraction
wells have been monitored for the 8 pesticides in the programme. On
a national basis pesticides -have been found in about 10 per cent of the
wells monitored. The pesticides most frequently found by the water- .
works are atrazine, dichlorprop-and mecoprop. In.3 per cent of the
wells the pesticide contents were above the maximum allowable concen- .
tration for drinking water. Most waterworks in Denmark rely on just

- aeration-and. filtration of groundwater in order to produce drinking

water. The pesticides-found in groundwater therefore probably will be
found in drinking water as well.

Only a very number of analyses have been made on water from indi-
vidually owned dug wells and ‘borings. However, the relatively higher : -
occurence of pesticides.in shallow groundwater indicate that dug wells .
and shallow borings are prone to pestlcnde pollution.

An extended monitoring programme for pesticides has been carried out
by the county. of Southern Jutland within the agricultural watershed of
Bolbro Beek. 18 pesticides and 2 metabolites were monitored. The results
from this monitoring programme show that shallow groundwater less:
than 5-6 meters below the surface is strongly polluted with pesticides.
75 per cent of the monitored well screens contained one or several pesti- -
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“cides. If the monitoring had been restricted to the 8 pesticides covered

by the national monitoring programme only 15 per cent of the well
screens would have been noted as affected.

Similar results are reported from the county of Vejle. Here an extended
monitoring programme comprising 12 pesticides and 4 degradation’
products was carried out in the 5 monitoring areas situated within the
county. Pesticides or degradation products were found in 40 per cent of
the well screens. Pesticides would have been found in only 3 per cent
of the screens if only the 8 pesticides monitored na’uonally had been
analyzed.

A review of international monitoring programmes showed that the
frequency of findings increases with the number of pesticides and de-
gradation products included in the monitoring programme. When more
than 20 pesticides and degradation products are monitored it is com-
mon that pesticides or degradation products are found in 40 per cent of
the well screens. Based on these results it must be concluded that the
monitoring programme covers only a small number of pesticides com-
pared to the pesticides which in practice be found in groundwater. The
actual pesticide content of Danish groundwater therefore is known only
with considerable uncertainty.

3.11 Organic micropoHutants

The group of solutes termed organic micropollutants refers to a number
of different chemicals. These chemicals are typically found in connection
with point pollution. In the Danish monitoring programme 5 chlorin-
ated solvents, 6 aromatic compounds and 9 phenolic compounds are
monitored. Also VOX (sum of volatile organic halogens) is monitored.

~ The presence of VOX may indicate that-groundwater is polluted with

other halogenated (i.e. chlorinated) compounds which are not analyzed

routinely in the monitoring programme.

Pollution of groundwater by organic micropollutants is in most cases
due to point pollution. This makes it difficult to evaluate the general
effect of geology on the transport of organic micropollutants. It is the
presence or the absence of a point source of pollution which determines
whether organic micropollutants may be found in ground water or not.

The presence of organic micropollutants in groundwater predominantly
originates from spillage or from waste disposals from different types of
industrial activities. Organic solvents have been used in numerous types
of industry. Aromatic compounds comes from the storage and handling
of oil products in general. Phenolic compounds are frequently found
along with pollution from gasworks, but may also 0r1g1nate from other
sources.

Most substances within the group of organic micropollutants have only
been found to a limited extent within the monitoring programme. Most
of the compounds have been found only in between 0,1 and 3 per cent
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of the monitored well screens. Certa.in compounds, however, are found
more frequently. Benzene, toluene, chloroform and phenol have been -
found in 5 per cent of the well screens monitored between 1989 and
1994.

Chloroform is more widely distributed compared to other chlorinated -
solvents. In most-cases it has not been possible to identify the source. -
Recent research have shown that chloroform may be formed by certain
microorganisms in the topsoil of coniferous forests. In the Danish moni-
toring programme the highest concentrations of chloroform in ground- ..
water are found below woods with sandy topsoil. In most cases woods
in sandy areas are coniferous.

Several findings of toluene within the monitoring programme are prob-
ably caused by the use of a glue containing toluene used to assemble -
some of the well screens. At present it is not possible to explain the ...
relatively frequent findings of benzene and toluene. No sources of pol-
lution with benzene and phenol are known within the affected monitor-
ing areas.

There is no regular monitoring of all organic micropollutants in the

‘wells of the Danish waterworks. Often monitoring for organic micro-

pollutants is performed only in the case of a nearby potential source of
pollution. Most frequently chlorinated solvents are monitored for.
Organic ‘micropollutants are most often found in urban areas, which

- corresponds to the fact that most of the potential sources of pollution

are located in developed areas. Especially within the metropolitan area
of Copenhagen frequent findings of chlorinated solvents have been
made. The monitoring sites are predominantly located in agricultural
areas which in general are less affected by with organic Imcropollutants
Therefore, the results from well quality control probably provide a more
accurate picture of pollution with respect to organic micropollutants.

The county of Copenhagen has surveyed the content of organic micro-.-
pollutants in groundwater. In connection with this survey the relation-
ship between fmdmos of chlorinated solvents.in groundwater and the -
thickness of overlymo layers of clay (clay, clayey till) was investigated.
It could not be shown that overlying layers of clay had any significant .
protective effect against chlorinated solvents. Similarly, a survey by the
city of Copenhagen showed that findings of chlorinated solvents reflect
the'location of point sources, and that findings only showed little de-
pendence on the geological conditions.

With the possible exception-of chloroform findings of organic micro-
pollutants are linked to point sources of pollution from waste deposits,
industrial-activities etc. Pollution of groundwater with organic micro-
pollutants is a typical problem of urban areas, with a high density of -
point sources. Concurrently with the ongoing national survey of waste:

. deposits it is to be expected that the known: number of point sources

‘containing organic micropollutants will increase.
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8.2 Grundvandets indhold af nitrat

I jorden findes en kvaels‘cofpulje, hvis sterrelse er bestemt af en balance
mellem tilforsel af kvalstof, omsatning (mineralisering og denitrifika-
tion) af kveelstofholdige forbindelse i ]orden, samt udvaskrung Grund-
vandets indhold af mtrat skyldes overvejende udvaskning af mtrat fra
kvzelstofpuljen pa landbrugsarealer

Under nedbryd_mng af kvaelstofpuljen frigores uorganisk kvaelstof, som
normalt hurtigt ved hjelp af mikroorganismer omdannes til nitrat.
Nitrat er meget opleselig i vand, og kan derfor bade let optages af
planterne og let udvaskes fra rodzonen. I iltfrie zoner af rodzonen kan
der endvidere ske en reduktion af nitrat (denitrifikation) til f.eks. fnt'
kveelstof, der afgives fra Jorden til atmosfeeren.

Baseret pa data fra landovervagmngen vurderes udvaskningen af
kveelstof (primeert i form af nitrat) fra rodzonen til i gennemsnit at vaere
75 kg N/ha pr. ar for lerjorde og 137 kg N/ha pr. ar for sandjorde
(DMU, 1995). Den storre nitratudvaskning fra sandjorde skyldes bl.a.
sterre gedningstilskud, valg af afgrede, gedskmngspraksm og mindre

omsaetmng af nitrat.

" Koncentrationen af nitrat i det nedsivende vand fra rodzonen afhzenger

tillige af storrelsen af nettonedbgren (se kapitel 6). Séfremt grundvands-

. dannelsen er stor, sker der en storre fortynding af den udvaskede

meengde nitrat end ved en mindre nettonedber.

Grundvandsdannelsen varierer igennem aret, saledes at hovedparten af
grundvandsdannelsen sker i efterdrs- og vintermanederne. Dette er

-samtidig med, at planteveeksten og dermed kvzlstofoptagelsen i

planterne er mindst. Indholdet af nitrat i det terreenneere grundvand
varierer derfor betydeligt i &rets leb. Dette bekreeftes af data fra
landovervagningen, hvor eksempelvis det gennemsnitlige nitratindhold
i det sverste grundvand i landovervagningsomradet Barslund Baek

. varierer mellem 65-70 mg/1 om sommeren og mellem 90-110-mg/1 om

vinteren (Viborg Amt, 1995).

Det nitratholdige vand vil enten via afstremning gennem dreen og gvre
jordlag blive tilledt vandleb, sger og havet eller langsomt sive ned til

~ dybere liggende dele af grundvandsmagasinerne. Ved nedsivningen sker

der en tidsmeessig forsmkelse af nitratpavirkningen af det dybere liggen-
de grundvand :

Afheengigt af redoxforholdene i sedimenterne kan der under ned-
sivningen forega en yderligere reduktion af nitrat til frit kveelstof ved
oxidation af f.eks. pyrit (se afsnit 7.4 om grundvandets redoxforhold).

- I dele af landet, f.eks. i Vendsyssel, kan opstigende methan fra dybt-

liggende marine aflejringer tillige bidrage til en reduktion af nitrat.

Generelt er greensen for udbredelsen af nitratholdigt gmndvand
(nitratfronten) bestemt af bade typen og mengden af reducerende
stoffer i jordlagene samt af Orundvande’cs str;ammngsforhold
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Ilerjordsomrader, hvor grundvandsmagasinerne er deekket af mere eller.
mindre sammenheengende lerlag af varierende tykkelse, vil en mindre
del "af nettonedboren stremme til -grundvandsmagasinerne, mens

“sterstedelen af nettonedbgren vil stremme til sper og vandleb bla. via-

drzenrer. Nedsivning. af nitratholdigt vand i lerjordsomréder foregar

" desuden langsomt og ofte under reducerende forhold. Nitratindholdet

reduceres derfor, sdledes at grundvandet under sammenh&ngende

lerlag s;&ldent er steerkt belastet.

I sand]ordsomrader kan nitratbelastningen na langt ned under grund—

-vandsspejlet, .safremt der ikke sker en reduktion af nitratindholdet.

Dybden il nitratfronten i sandjorde kan- derfor variere. betydehgt fra -
sted til sted.

Nitratbelastningen -af grundvandet kan lidt forenklet beskrives som
veerende et resultat af en nitrattilfersel, som er sterkt afheengig dels af
arealanvendelsen, herunder landbrugspraksis, og dels af beskyttelses- -
graden. Beskyttelsesgraden atheenger af forekomsten af tykke, sammen-
heengende og lavpermeable lerlag, samt jordlagenes evne til at reducere-
nitrat.-Disse forhold er skitseret i figur 8.1.

Den ve)ledende greenseveaerdi for nitrat i dnkkevand er 25 mg /1, og det -
hejst tilladte mdhold er 50 mg/1.
8.2.1.Status

Folgende status over grundvaﬁdets indhold af nitrat er baseret pé'data:
fra grundvandsovervagningen og boringskontrollen..

Generelt kan overvagningsomraderne for grundvand karakteriseres som
veerende-landbrugsdomineret, og kun:overvagningsomradet Asserbo

‘kan karakteriseres som' veerende et egentligt naturomrade. Arealan- -

vendelsen kendes ikke i detaljer i-overvigningsomraderne.-

Ilandovervagningsomraderne er kendskabet til arealanvendelsen bedre.
Dette har -dannet baggrund for en vurdering af.arealanvendelsens
betydning for nitratindholdet i grundvandet. Fra landovervagningen er .
det sdledes dokumenteret, at nitratbelastningen. er markant lavere pa-
naturarealer end pa landbrugsarealer. N1trat1ndholdet pa naturarealer -
11gger ofte-under 5 mg/l, mens nitratindholdet pa landbrugsarealer er
pé op til 85 mg/1 (DMU, 1995).

Dette stemmer overens med observa’aoneme i overvagningsomradet
Asserbo 1 Nordsjeelland, hvor mere end 80% af arealet er beplan’cet med
skov. Omradet -er domineret af sandede aflejringer med ringe grad af
beskyttelse mod nitratnedsivning, men der observeres lave nitratkon--
centrationer (0-10-mg/1). Dette er betydelig mindre, end hvad der
observeres i andre geologisk tilsvarende overvagningsomrader. Arhus
Amt (1995) konstaterer det samme for overvagningsomradet Hvinning-
dal-i Midtjylland. I dette omr&de er der konstateret bdde hgje og lave
nitratveerdier, men amtet vurderer, at de lave nitratkoncentrationer kan
relateres til -de arealer, der er beplantet med skov eller ligger hen som
vedvarende gras
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Figur 8.1: Nitratbelastningen af grundvandet i relation til arealanvendelsen o0g beskyttelsesgraden,
herunder lerdekke samt jordlagenes reduktionskapacitet. Eksempler pd variationen i indholdet af nitrat i
de gure grundvandsmagasiner er illustreret i et geologisk snit fra Midtjylland til Djursland.

Nitratindholdet
i grundvandet

Fra landovervégningen er det desuden pavist, at gedskningspraksis har
en afgerende indflydelse pé nitratbelastningen, idet de hejeste veerdier
for nitrat er observeret i landbrugsomréder, hvor der gedskes med
husdyrgedning (DMU, 1995). Variationer i kvaelstofudvaskning i relation .

- il landbrugspraksis er detaljeret refereret i Petersen (1995).

I det folgende fokuseres der pi nitratindholdet i relation til hoved-
Kklasser, reservoirbjergarter, vandspejlstyper, moniteringstyper, magasin-
typer samt redox-zoner. Nédenstdende boxdiagram illustrerer den
variation i nitratindholdet, der er observeret i grundvandsovervagningen -
(figur 8.2). I det legende udtrykkes indholdet i de forskellige filtertyper
ved medianen efterfulgt af spredningen, angivet som 1nterva11et mellem
0,05 og 0,95 fraktﬂen 1 parentes.
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Figur 8.2: Indholdet af nitrat.i forskellige filtertyper fra overvagnzngsomr aderne i perioden 1950-1994
(data over detektionsgransen).

Hovedklasser * Nitratindholdet i hovedklasserne A og B adskiller sig signifikant: fra
hmanden, ‘mens hovedklasserne C, D, E « og F ikke kan skelnes statistisk
fra hinanden. De sterste medianveerdier for nitrat ses for hovedklasserne-
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A og B, pa henholdsvis 31 mg/1 (1 til 127) og 12 mg/l (1 til 101).
Hovedklasserne A og B findes spredt i det meste af Jylland. Hoved-
Klasserne C, D, E og F indeholder generelt kun sma koncentrationer af
nitrat med medianveerdier pd omkring eller mindre end 1 mg/1L Der er

'dog store variatiener i nitratindholdet inden for hovedklasse D (<1 til -
136). : .

I relation til reservoirbjefgarten observeres det hojeste nitratindhold i de

kvarteere og mioczene sandmagasiner, der ikke statistisk kan adskilles pa
grundlag af nitratindholdet. Medianvaerdierne er p& henholdsvis 3 mg/1
(<1 til 94) og 2 mg/1 (<1 tl 92). Sandmagasmeme findes overvejende i
Jylland. Kalkmagasinerne, der typisk er mere udbredt i @stdanmark,
adskiller sig 51gmf1kant ved en lavere medianveerdi pa 1 mg/1 (<1 til

26). Et minimalt mdhold af mt‘rat ses for de fintkornede kvartaere.

bjergarter.

Der er signifikante variationer i nitratindholdet i relation til vandspejls-
forholdene. Den hgjeste medianveerdi pa 15 mg/1 (<1 til 130) fore-
kommer i de frie magasiner. Denne magasintype findes typisk, hvor der
ikke er noget lerd&kke hvilket er karakteristisk for svre magasiner i
Jylland samt mere lokalt i resten af landet. Lavere med1anvaerd1er pal
mg/1 (<1 til 6) optraeder i de artesiske magasiner.

I overvagningsprogrammet skelnes der mellem 3 moniteringstyper, som
med hensyn til indholdet af nitrat adskiller sig statistisk fra hinanden.
De punktmoniterende filtre, der repraesenterer det mest overfladenzre
vand, har den hgjeste medianveerdi pa 5 mg/1 (<1 til 100 mg/1), mens
liniemoniterende filtre udviser et lavere nitratindhold péa 1,5 mg/1 (<1
til 58). I de volumenmoniterende filtre er medianveerdiert for nitratkon-

centrationen pa 1 mg/1 (<1 til 3).

-Der er ligeledes signifikant forskel pa nitratindholdet i relation til

magasintyperne, hvor medianveerdien for de gvre sekundeere magasiner
er 2mg/1 (<1 til 77) og for de nedre sekundeere 3 mg/1 (<1 til 88), mens
den mindste medianveerdi ses for de primere magasiner pd 1 mg/1 (<1
til 37).

Opdelingen i redox-zoner er bl.a. foretaget pa grundlag af nitrat, hvilket
afspejles i variationerne pa figur 8.2. For ilt-zonen er bade median-
vardien og gennemsnittet af nitratindholdet over drikkevandskravet pa
50 mg/1 (1 til 147). I ilt-zonen foregar der s]aldent nogen nevnevardig
mtratreduktlon og koncentrationen af nitrat i denne zone afspejler
direkte overfladebelastningen. Den neesthgjeste medianveerdi ses i nitrat-
zonen pa 13 mg/1 (1 til 69). Indholdet af nitrat i jern og sulfat-zonen
(den anaerobe zone) er under 1, betmget af definitionen pé jern og

sulfat-zonen. Redox-zonerne findes i alle egne af Danmark, men -

udbredelsen af zonerne i dybden er betinget af de geologiske forhold,
som allerede nzevnt. Ilt- og nitrat-zonerne er typisk meget tykkere i
sandjorde end i lerjorde.

Uanset hvordan filtrene i grundvandsovervagningen opdeles, findes der
filtre, hvor nitratindholdet er lavt (< 10 mg/1), hvilket enten skyldes en
lille nitratbelastning eller at de pageeldende filtre.er godt beskyttet.
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Pa grund.af nitrattilforslen ‘fra overfladen, ses generelt det hojeste

_nitratindhold neer overfladen og et aftagende indhold med dybden p.g.a.

nitratreduktion. Under nitratfronten er nitratindholdet meget lille,
hvilket afspejles i indholdet-af nitrat i hovedklasserne C, E. og F, som

overvejende repraesenterer jern og sulfat-zonen (den anaerobe zone),

hvor en eventuel nitrattilforsel er blevet omsat i overliggende sedimen--
ter. De volumenmoniterende filtre repreesenterer de dybe filtre, hvor -
nitratindholdet er blevet omsat eller opblandet med mindre nitratbe-
lastet grundvand. De artesiske magasiner udger det. velbeskyttede
grundvand; og har som felge deraf sjeeldent et hejt nitratindhold.

Nitratindholdet i overvégningsomréderne.i relation til tykkelsen af
overliggende lerlag er vist pa figur 8.3. Figuren viser, at nitratindholdet
generelt jkke overstiger 25 mg/1 for reservoirtyper deekket med mere-.
end 15 m ler, men ogsd at hoje koncentrationer af nitrat forekommer
under mere end 30 meter lerdeekke. Forhejede nitratkoncentrationer i
omrader deekket-med tykke lersedimenter kan veere et resultat af en stor
grundvandsdannelse gennem huller i lerdeekket (sékaldte-geologiske
v1nduer) eller spreekker i lerlaget, hvorved beskyttelsesgraden mod.. -
nitrat er Vaesenthcr nedsat. :

De forhold, der afspejles i figur 8.3, kan ikke umiddelbart overfores til
boringskontroldata, idet grundvandet i de- punkt- og liniemoniterende
filtre repreesenterer grundvand, som er dannet inden for et rimeligt .
begreenset geografisk opland. I boringskontrollen er grundvandet typlsk
dannet over storre arealer, hvor lerdeekkets tykkelse og dermed -
beskyttelsesgrad kan veere umulig at fasﬂ&gge

Hoje koncentrationer af nitrat i grundvandet skyldes en stor-nitrattil--
forsel. Nogle grundvandstyper er dog mere udsatte end andre. Hoje
mtratkoncentratloner samt store variationer i nitratindholdet observeres
i hovedklasserne A, B'og D, i de evre magasiner, i de frie magasiner
samt i-sand- og kalkmagasiner. De ‘store variationer skyldes, at der-
inden for disse filtertyper findes. filtre; som ligger bide over og under.-
nitratfronten, i badde belastede og ikke belastede omrader samt under en
varierende udbredelse af beskyttende lerlag (figur 8.1). Variationen i
nitratindholdet i-det mest belastede grundvand er vist i figur 8.4. I
figuren indgar kun filtre fra ilt-zonen, som er opdelt i relation til
reservoirbjergart og moniteringstype.
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Figur 8.4: Indholdet af nitrat i ilt-zonen i relation til reseraozrb]ergart 0g

' moniteringstype.

Boringskontrollen er baseret pa vandveerkernes indvindingsboringer,
som findes spredt ud over hele landet. Resultaterne fra boringskontrol-
len giver derfor en bedre beskrivelse.af den del af grundvandet, der
aktuelt udnyttes til Vandforsymng pa landsplan. Vurderinger - af
grundvandets nitratindhold pé grundlag af data fra boringskontrollen
er behzeftet med en vis usikkerhed, idet vandkvaliteten p& vandveerker-

© ne pévirkes af, at nitratpavirkede boringer lukkes, bg at vandindvindin-

gen omlegges til grundvandsmagasiner uden nitrat.

Desuden pavirkes den tidsmeessige udvikling i indvindingsboﬁngeme

.inogen grad af selve indvindingen, idet nitfatholdigt vand fra de gvre

dele af magasmerne kan treekkes ned i boringerne. Derfor afspejler
udviklingen i bormgskon’croldata i hojere grad de tekniske og admini-
strative bestraebelser pa at skaffe nitratfrit grundvand end nitratind-
holdet i grundvandet. Data fra boringskontrollen anvendes derfor i
denne rapport kun til en vurdering af det grundvand, der aktuelt ud-
nyttes til vandforsyning. Grundvandets indhold af nitrat baseret pa data
fra boringskontrollen fremgér af figur 8.5. .
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Figur 8.5: Nitratindholdet i boringskontrollen for perioden 1990-1994.
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Regional fordeling

af reservoirtyper
og nitratforurening

P4 Sjeelland, Lolland og Falster findes der generelt lave veerdier for
nitrat i de vandferende lag bestdende af primzert kalk. Dette er i over-
ensstemmelse med, at grundvandsmagasinerne ofte er deekket af et

relativt tykt og sammenhzengende moranelersdaekke. Omkring Roskilde -
. og spredt i Nord- og Vestsjeelland ses dog forhejede nitratveerdier i

forbindelse med omrader, hvor lerlagene er af relativ ringe tykkelse.

. Pa Bornholm er grundvandsmagasiner.nes deeklag ofte tynde, hvorfor

grundvandet generelt er sdrbart overfor nitratnedsivning. Grundvandet
er flere steder pa Bornholm nitratpavirket, men kun fa steder overstiger
nitratindholdet drikkevandskravet (Bornholms Amt, 1995).

- Grundvandsmagasinerne pa Fyn bestér af kvarteere sand- og grusaflej-

ringer samt praekvarteere opsprackkede lerstensformationer og kalk.

Magasinerne er hovedsagelige artesiske, idet de ofte er overlejret af -
moreeneler af varierende tykkelse. Der findes dog omrader pd Nordfyn,

Sydestfyn og Are samt omkring Middelfart, Odense, Assens og Féborg,
hvor der optreeder nitratkoncentrationer pa op til 30 mg/1 og enkelte

. steder op til 80 mg/l. Disse omrider er alle karakteriseret af, at

lerdeekket er tyndt eller mangler (Fyns Amt, 1995).

IJylland vest for den sidste istids hovedopholdslinie bestar grundvands-
magasinerne af sandede fluviale smeltevandssedimenter aflejret under
sidste istid samt bakkegernes sandede aflejringer fra forrige istid. Det er
primert frie magasiner uden -lerdeekke. Underhgcrende .miocene

kvartssandsaflejringer repraesenterer ofte de lidt dybere grundvandsma- .

gasiner. I disse egne findes der ofte meget heje nitratkoncentrationer i
de gvre magasiner, mens de nedre magasiner generelt har et meget
forskelligt indhold af nitrat. Dette skyldes et varierende indhold af
brunkul og pyrit, som lokalt kan reducere mtratmaengden betydehgt

Umiddelbart st og nord for isens hovedopholdslinie findes grund-

vandsmagasinerne ofte i sandede kvartere formationer, som er mere
eller mindre overlejret af moraeneler. Daeklagene kan veere forstyrret af

isens beveegelser og yder i sa tilfeelde kun en begreenset beskyttelse mod
mtratnedswmng Dette geelder i store dele af Senderjyllands Amt, Vejle
Amt, den sydvestlige del af Arhus Amt, den nordlige del af ngk];abmg
Amt samt hovedparten af V1borg Amt.

Pa D]ursland findes grundvandsmagasinerne i- smeltevandssand,
skrivekridt og kalksten uden eller med kun et tyndt overliggende lerlag.
Nitratreduktionen i disse sedimenter er steerkt begreenset, hvﬂket
medforer heje nitratkoncentrationer pa over 50 mg/1, specielt i de gvre
dele af grundvandsmagasinerne.

Nitratkoncentrationer pa over 50 mg/1 ses ogsé flere steder i Himmer-
land. - Grundvandsmagasinerne findes her i smeltevandsaflejringer,
skrivekridt og kalksten og er deekket af lerlag med steerkt varierende
tykkelse. Hoje koncentrationer af nitrat (bl.a. omkrmg Aalborg) ses, hvor
magasinerne kun er deekket af tynde lerlag.

I Vendsyssel forekommer der grundvandsmagasiner i skrivekridt,
smeltevandsaflejringer og marine sandaflejringer. Magasinerne er typisk
artesiske og generelt godt beskyttet mod nitratnedsivning af tykke lag

-l
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af smeltevandsler. Nogle steder er skrivekridtsmaoasineme kun deekket
af tynde lerlag, -hvilket forklarer enkelte hgje. nitratkoncentrationer i

' bonngskontrollen

8.2.2 Udvikling .

I grundvandsovervaonmgen er der méalt nitrat mindst en gang-om &ret --
i perioden 1990 til 1994 i 321 filtre, hvor medianveerdien for nitratind-

holdet samtidig overstiger 1 mg/1. Disse filtre indgar i nedenstiende -
vurdering af udviklingen i det nitratholdige grundvand. Udviklingen er - -

forst vurderet for nitratholdigt vand (over 1 mg NO,/1), det vil sige -

grundvand fra ilt- og nitrat-zonerne (figur 8.6 - 8.10), og efterfelgende .

~ for den @verste del af dette grundvand, svarende til grundvand fra ilt-

Nitrat

(mg/1)

zonen alene (figur 8.11).

Hovedklasser - Reservoirbjergart -

— T T T T T T T T T T T ]

T
1990 - 1991 © . 1992 - 1993 - 1994-1990 1991 . 1992 1993 1994 .
-5 A (n=125 - . e—e—e Kvarter silt, ler (n = 9)
+~+—+ B (n=88) - sa-=a . B (n=11) +—+— Kvarter sand (n = 225)
-—a—o C (TL = 23) S F (n = 3) . *r—o—u Kridt, kalk (n = 47)
He——pE -

D (n="71) n = Antal filtre . s—st—e . Mioceen sand (n = 23)

Figur 8.6 0g 8.7: Nitratindholdets udvikling i relation til hovedklasser 0g reservoir- -
bjergart (data: >1 mg NO4/I).
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Figur 8.8, 8.9, 8.10 og 8.11: Nitratindholdets udvikling i relation til vandspejlstype,
moniteringstype, magasintype og 1 iltzonen i sandede kvarteere magasiner i relation
til moniteringstypen (data >1 mg NO,/I zndgar i figur 8 8 til 8.10; data >1 mg NO /1
0g >3 mg O,/ zﬁgur 8.11).
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I ingen af ovenstdende opdelinger (figur 8.6 - 8.11) kan der pavises en"
sigmﬁkant eendring i nitratindholdet for perioden 1990 til 1994. Figur
8.11 viser udviklingen i de sandede kvartéere reservoirbjergarter, men .
et tilsvarende billede ses for bade kalkbjergarter og mioceent sand. Dette
er bemeerkelsesveaerdigt, idet disse filtre repreesenterer de mest sarbare

~og belastede filtre; som hurtigt bliver pavirket.af en aendret arealan-

vendelse (f.eks. formindsket nitrattilforsel).

For at undgéd at en eventuel udvikling i grundvandets nitratindhold
skjules ved anvendelse af gennemsnitsbetragtninger, er der foretaget en -
statistisk. test af, om de variationer, der maéles i hvert filter, repreesen-
terer en signifikant udvikling. I alt er 1290 filtre i overvagningsprogram-
met testet. Af de 592 filtre, hvor der er malt mere end 1 mg NO,/1
mindst en-gang i perioden 1990-1994, ses-en signifikant stigning i

nitratindholdet i 106 filtre (18%), et signifikant fald i nitratindholdeti 80 --

filtre (13,5%), mens der ikke kan konstateres en signifikant zendring i
nitratindholdet i 68,5% af filtrene. Antal filtre og den procentvise andel -:
af filtre, hvor der ses et fald eller en stigning i relation til filterdybde,
reservmrtype vandspe}ltype, hovedklasse og reservozrb]ergart er angivet: -
i bilag- 5.

Generelt er andelen af filtre, hvor der ses et fald eller en stigning lille og -
af samme storrelsesorden. De fleste signifikante variationer observeres
i de gvre-filire (0-20 meter under terreen), i de artesiske magasiner, i
hovedklasserne A, B og D-samt i kambriske, preekambriske og kalkreser—
voirer. Filtertyper med en sterre andel af filtre med et stigende -
nitratindhold end et faldende nitratindhold omfatter hovedsageligt
primeere magasiner, hovedklasse C samt kambriske og preekambriske
reservoirer. - :

At der generelt ikke kan. erkendes en udvikling i nitratindholdet i

overvagningsomraderne for grundvandet er i overensstemmelse med -
konklusionerne fra landovervagningsomraderne. Kun ganske fa af disse

filtre viser en signifikant udvikling og:-med nogenlunde lige hyppige-
stigninger som fald i nitratindholdet. P4 baggrund af landovervigningen -
er det endvidere konkluderet, at der ikke kan konstateres en sammen- -
heeng mellem udviklingstendenserne i de enkelte filtre og ggdningstype,
jordtype eller filterdybde (DMU; 1995).

De fleste af amterne -har observeret store udsving i nitratindholdet

gerinem de sidste 5 dr, men dog uden klare udviklingstendenser.

Overordnet-vurderer amterne, at der ikke kan spores nogen effekt af
vandmiljeplanen i grundvandets nitratindhold.

Ribe Amt er det eneste amt, der konstaterer et fald i grundvandets
nitratindhold, som kan relateres til en zendret arealanvendelse inden for
de seneste fa ar (Ribe Amt, 1995). Denne konklusion bygger pa punkt-
moniterende filtre i overvdgningsomradet Forumlund. P4 grundlag af
CFC-aldersdatering af grundvandet i omradet er der imidlertidig tvivl
om, hvorvidt grundvandet er yngre end 5 ar. Det kan derfor ikke
entydigt afgeres, om de paviste &ndringer i grundvandets nitratindhold .
er relateret til en eendret landbrugspraksis som folge-af vandmil-
joplanens tiltag.
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Nit%at_gennembrud

I Syd- og Vestsjeelland er der konstateret en svag; men generel stigning
specielt i ubeskyttede og overfladenzere filtre .(Vestsjeellands Amt og
Storstroms Amt, 1995). Roskilde Amt (1995) anferer, at der muligvis er
tale om en svag stigning i nitratindholdet i grundvandet, som er
klassificeret som hovedklasserne C, D og E. Frederiksborg Amt (1995)
og Bornholms Amt (1995) mener ikke at kunne observere en generel
udvikling, men de konstaterer, at visse boringer har en markant stigning
i nitratindholdet. Bornholms Amt kons_taterer, at det specielt geelder i de
ovre oxiderede zoner i sandstens- og grundfjeldsmagasinerne. Ring-
kjebing Amt (1995) og Fyns Amt (1995) finder, at overvégningsom-
raderne ikke i tilstraekkelig grad repraesenterer amternes grundvand.

"En vurdering af nitratproblemets omfang skal desuden ses i lyset af, at
en eendring i nitratbelastningen ikke nedvendigvis kan spores i grund-
vandet som ‘et stigende nitratindhold, men som en sendring i sedimen-
ternes redoxkapacitet. Flere amter fremheever, at der er tydelige tegn p3,

at nitrat over de sidste fem ar har fiet en stadig sterre rumlig ud-
bredelse (Senderjyllands Amt, Arhus Amt og Bornholms.Amt, 1995).

Hvis koncentrationen af nitrat i et filter stiger fra f.eks. under 1 mg/1 til
over 1 mg/l, svarer det til et skift fra jern og sulfat-zonen til nitrat-
zonen. Greensen pa 1 mg/1 er arbitreer, men den illustrerer det forhold,
at nitratfronten har passeret det pageeldende filter; et sakaldt nitrat-
gennembrud. Dette implicerer, at nitratfronten er rykket dybere ned, og
at en storre del af det overfladenzere grundvand fremover vil udvise et
stigende nitratindhold. Arhus Amt (1995) og Bornholms Amt (1995) har
observeret nitratgennembrud i flere boringer. Nord)yllands Amt (1995)
bemzerker, at nitratgennembrudet i Albaek er forsteerket. Figur 8.12 viser
et eksempel pé et nitratgennembrud fra overvagningsomradet Brokilde.

i Roskilde Amt. Nitratindholdet stiger fra et rimeligt stabilt niveau til

koncentrationer omkring 15 mg/1.
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Figur 8.12: Nitratgennembrud ved Brokilde.
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. Der ses ofte en karakteristisk udvﬂdmg af andre komponenter end nitrat

i forbindelse med et skift i redoxforholdene. Figur-8.12 viser, at nitrit
forekommer, hvilket afspejler at nitrat reduceres, idet nitrit forekommer
som et mellemprodukt i nitratomdannelsen. Koncentrationen af jern
falder ligeledes omkring nitratfronten.

8.2.3 Diskussion og sammenfatning -

Problemomrader -for mitrat kan karakteriseres som. omréder, hvor

_ nitratbelastningen pa grund -af arealanvendelsen er stor, og-hvor

beskyttelsesgraden er ringe, samtidig med at grundvandsdannelsen er

stor og af vital betydning for omradets drikkevandsforsyning.

Pa figur 8.13 er der-indtegnet-de omrader, som af amterne anses for at -
veere problemomrader i relation til nitrat. Det kan skyldes et aktuelt
problem med- forhejede nitratkoncentrationer, eller geologiske forhold
der medforer-en forhejet risiko for fremtidige nitratproblemer. Pa grund -..
af store: regionale variationer i drikkevandsbehovet, grundvandets
nitratindhold og sterrelsen af grundvandsressourcen, er-det ikke givet, .

-at et nitratproblem i et amt anses for €t tilsvarende problem i et andet

amt. Derfor er der i visse tilfeelde foretaget en konkret vurdering af
problemets omfang og.udstreekning. For nogle amters vedkommende
har omradernes udstraeknmg maéttet sk@nnes ud fra amtsrapporteme

Overordnet er der god geografisk overensstemmelse mellem paviste

forhejede nitratindhold i boringskontrollen og-de problemomrader for
nitrat, der er angivet af amterne. Inden for problemomraderne kan der
dog" pavises mange boringer, der yder vand med lavt eller intet
nitratindhold. Dette afspejler dels variationen i nitratbelasitningen og i
de geologiske forhold, saledes at der ogsd inden for problemomraderne
kan findes mere velbeskyttede omrider med lavt nitratindhold, og dels
at det administrativt er forsegt at forbedre drikkevandskvaliteten, uden -
at dette nodvendigvis afspejler en forbedret kvalitet af grundvandet.

Den regionale fordeling af problemomraderne afspejler- generelt

magasinernes sarbarhed (lerlagenes tykkelse og reduktionskapacitet) og -
nitratbelastningen.

Det kan ikke forventes, at vandmiljgplanen vil have den samme effekt -
overalt i landet. Séledes forventer Roskilde Amt (1995) kun en lille
effekt, idet landbrugsomriderne traditionelt- har. veeret -hvede-. og
freavisomréder, hvor kravet om vintergrenne marker lzenge har veeret -
opfyldt, og antallet af husdyrbrug.er meget begreenset. P4 den baggrund -
mener amtet, at miljetiltagene inden for opbevaring og udbringning af
husdyrsgodning kun vil have en ubetydelig effekt pé nitratbelastningen -
inden for amtet. -
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Sammenfatning

Nitrat

Figur 8:13: Problemomrdder med nitrat.

Der kan pavises en sammenheeng mellem observerede hgje nitratkon-
centrationer i overvagningsprogrammet for grundvand og i borings-
kontrollen i-relation til nitratbelastning, beskyttelsesgrad, filterdybde,
redoxforholdene og reservoirbjergart. - :

‘Heje koncentrationer af nitrat forekommer overvejende i overfladenzere

og sekundeere i sand- og kalkmagasiner, hvor der ikke findes be-
skyttende lerlag, og hvor redoxkapaciteten er lille. Disse nitratbelastede
omréader findes udbredt i store dele af Jylland, specielt pa Djursland, i -
Himmerland og i betydelige dele af Viborg Amt, samt mere lokalt i
resten af landet.

Generelt kan der ikke pavises entydige udviklingstendenser i grundvan-
dets indhold af nitrat. Dette gaelder ogsa for det overfladenzere og iltet
grundvand, hvor det forventes, at en sendring i arealanvendelsen forst
vil kunne observeres. P4 grundlag af overvagningsprogrammet kan det
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konkluderes, at der ikke kan pévises et fald i grundvandets indhold af
nitrat, og at der generelt ikke kan spores nogen effekt af de initiativer,
der er iveerksat for at begrense nitratbelastningen af grundvandet i
forbindelse med vandmiljoplanen. Nitratindholdet i grundvandet udger
saledes fortsat en alvorlig trussel mod den-fremtidig drikkevandsfor-

syning i store dele af Jylland samt lokalt i:resten af landet.

8.3 Grundvandets indhold af fosfor

Fosfor er et vigtigt neeringsstof, der hovedsageligt tilfares med handels-
og husdyrgedning pé landbrugsjorde. Den meengde fosfor, som ikke
optages af planterne, vil i overvejende grad blive fastholdt i jorden. I
sandjorde er det typisk jordens indhold af aluminium- og jernhydroxi-
der, som har den sterste evne til at fastholde fosfor, mens det i kalkjorde
er.calcium, der primeert medvirker til, at fosfor bindes. Dette medferer,
at det kun er en lille andel af fosforbelastningen, der kan udvaskes og ..
dermed belaste grundvandet. -

Udvaskningen af fosfor er i sterrelsesordenen 3-4 gange sterre fra
landbrugsjorde end fra naturomrader (Kristensen:et. al., 1990). Ud-
vaskningen er desuden betinget af jordtypen. Udvaskningen af total
fosfor er beregnet til gexmemsmthg at veere 0,6 og 1,3 kg P/ha pr ar pa. .
henholdsvis sand- og lerjorde (NPo, 1991).

Der anvendes store meengder af fosfor i vaskemidler og industrien,
hvilket betyder, at der er en betydelig fraforsel af fosforforbindelser fra
byer m.v. Denne belastning ender ofte som spildevand. Kun sjeeldent
medvirker spildevand. til en fosforbelastning af grundvand. Hvor der -
lokalt observeres et forhgjet indhold af fosfor i overfladeneert -grund-
vand, kan det dog skyldes nedsivende spildevand f fra f.eks. rensningsan-

leeg, uteette kloakker m:v.

Fosfor indgar i en reekke mineraler, som findes i jorden (f.eks. apatit),
som generelt er tungtopleselige, men som ved forvitring vil kunne -
tilfore grundvandet smé meengder af fosfor. P4 grund af fosforindholdet
ilevende organismer findes der ofte fosforforbindelser i sedimenter med
et hejt indhold af organisk stof. Gamle marine aflejringer indeholder
f.eks. ofte sterre meengder af fosfor, enten som udfzeldet fosforit (som
efterfolgende kan frigive fosfor til grundvand) eller bundet i organisk -
stof,-som -under reducerende forhold kan omseettes og derved frigive -
fosfor.

Fosfor i grundvand findes i en raekke forskellige forbiridelser. Derfor
omtales grundvandets totale indhold af fosforforbindelser i det folgende
som fosfor (P;), hvilket inkluderer alle former. for oplzs’c og komplekst
bundet organisk samt uorganisk fosfor.

Det'hajst tilladte indhold af total fosfor i drikkevand er 0,15 mg/1.
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Welcome to the USGS Ground Water Information Pages

These pages are designed to provide useful information about ground-water resources of the
Nation
and ground-water activities of the USGS.

[USGS Ground Water Informatiorﬂl’mgramslPubs]Techniguelether sourcesl

Do you want information about ground-water resources?

USGS offices in every State conduct ground-water studies in cooperation
with local and State governments, with other Federal Agencies, and as
part of the USGS Water Resources Programs. Contacts are available in
each state to assist with any questions.

PROGRAMS

Information about ground-water resources of the Nation, including the
location, the extent, and the geologic and hydrologic characteristics of

PUBLICATIONS major aquifers, are available in the Ground Water Atlas of the United
States, and other USGS Ground Water Publications and USGS Faci
Sheets.

Need information about USGS ground-water techniques?

Scientists in the USGS have long been active in development and
implementation of techniques useful in ground-water investigations.
Applications software, including groundwater flow models and
geochemical models, surface and borehole geophysical tools, chemical
and isotopic age-dating methods, and hydrogeologic mapping, are all
different facets of USGS technical capabilities in ground-water studies.

JTECHNIQUES

Are there other places that can furnish ground-water information?

The USGS is part of the community of ground-water scientists.
Community groups, scientific and professional societies, State Agencies,
and other Federal Agencies are additional sources of information about
ground water.

OTHER SOURCES

Need more information about USGS Ground-Water Information?

Contact the USGS Office of Ground Water via email, or call 703-648-5001.
DONUSGSBiologylGeologviMappingiWateriHelp!

We want your feedback!
U.S. Department of the Interior, U.S. Geological Survey
Maintainer: Office of Ground Water
Last update: 12:55:56 Tue 228ep1998
URL: http://water.usgs.gov/public/ogw/

http://h20.usgs.gov/public/ogw/ 09.10.1998
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The National Water-Quality Assessment Program

INTRODUCTION

PROGRAM DESIGN .-

PROGRAM IMPLEMENTATION

EARLY FINDINGS

COMMUNICATION AND COORDINATION

INTRODUCTION

The Nation's water resources are the basis for life and our economic vitality. These resources
support a complex web of human activities and fishery and wildlife needs that depend upon clean -
water. Demands for good-quality water for drinking, recreation, farming, and industry are rising,
and as a result; the American public is concerned about the condition and sustainability of our -
water resources. The American public is asking: Is it safe to swim in and drink water from our -
rivers or lakes? Can we eat the fish that come from them? Is our ground water polluted? Is water. -
quality degrading with time; and if so, why? Has all the money we've spent to clean up our

waters, done any good? The U.S. Geological Survey's National Water-Quality Assessment
(NAWQA) Program was designed to provide information that will help answer these questions: -

NAWQA is designed to assess historical, current, and future water-quality conditions in
representative river basins and aquifers nationwide. One of the primary objectives of the program
is to describe relations between natural factors, human activities, and water-quality conditions
and to define those factors that most affect water quality.in different parts of the Nation. The
linkage of water quality to environmental processes is of fundamental importance to .
water-resource managers, planners, and policy makers. It provides a strong and unbiased basis for
better decisionmaking by those responsible for making decisions that affect our water resources,
including the United States Congress, Federal, State, and local agencies; environmental groups,
and industry. Information from the NAWQA Program also will be useful for guiding research,-
monitoring, and regulatory activities in cost effective ways.

PROGRAM DESIGN

The NAWQA Program's unique design provides consistent and comparable information on water.
resources in 60 important river basins and aquifers across the Nation.-Together, these areas
account for 60 to 70 percent of the Nation's water use and population served by public water:
supplies and cover about one-half of the land area of the Nation. Investigations of these 60 areas,
referred to as "studyv units.” are the-principal building blocks of the NAWQA Program..

The similar design of each investigation and use of standard methods make comparisons among
the study-unit's results-possible. Regional and national assessments can be made. These regional -
-and national assessments, referred to as "National Synthesis.” focus on priority national issues,.
including non-point source pollution, sedimentation, and acidification. Each issue is unique and - -
manifests itself differently among the Nation's diverse geographic, geologic, hydrologic, and
climatic settings. The challenge and goal for NAWQA is, therefore to identify the common -
environmental characteristics associated with the occurrence of key water-quality constituents- -
and to explain their differences throughout the Nation. -

PROGRAM IMPLEMENTATION

http://wwwrvares.er.usgs.gov/nawqa/NAWQA.OFR94-70.html . 09:10.1998 -
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In 1991, NAWQA began the transition from a pilot program to a full-scale program with the start
of 20 studv-unit investigations, along with synthesis activities on a national scale. In October,
1993 an additional 20 study-unit investigations started. When fully implemented in 1997, the
program will include hydrologic investigations of 60 study areas that are distributed throughout
the Nation.

il | SKB GIF). To make the program cost effective and manageable, intensive
assessment activities in each of the study units are being conducted on a rotational rather than a
continuous basis, with one-third of the study units being studied intensively at any given time For
each study unit, 3- to S-year periods of intensive data collection and analysis will be alternated
with 5- to 6-year periods of less intensive study and monitoring.

.ocations af the 60 NAWOA studv units and their proposed implementation

dates 126K GHY

Coinciding with the study-unit investigations are the national synthesis assessments. The large
geographic extent and large variability in environmental factors throughout the Nation, and
limited resources make it necessary to focus on a limited set of high priority water-quality issues.
Generally, two to four national synthesis topics will be studied at a given time. Two issues of
national priority--the occurrence of nutrients and pesticides in rivers and ground water--were
selected as the first issues investigated by national synthesis. These topics were ranked among the
highest in importance because of widespread environmental and public health concerns and
because information necessary for a national assessment of these contaminants was incomplete.

The next topic for national synthesis is the occurrence ang distribution of volatile oreanic
compounds (VOCs). Many VOCs are toxic and are a major focus of a number of Federal
regulations related to water quality. Major work elements planned for the study of VOCs in 1994
and 1995 are to (1) identify regulated and non-regulated VOCs; (2) determine the amounts of
VOCs released to water, land, and air, and (3) evaluate strategies to characterize the use and
releases of VOCs to the environment, including ground water.

The first two years of both study-unit investigations and national synthesis studies involve
compilation and analysis of existing information. In addition to USGS data, information and
methods developed by other Federal agencies, as well as by State and local agencies, universities,
and volunteer organizations are reviewed and integrated as appropriate. This preliminary
information on water-quality conditions, trends, and functions forms the basis of a three-year
period of intensive data collection and analysis to fill identified gaps in subsequent years.

Perennial data collection and sequential assessments in the study units and regional and national
synthesis are key attributes of the program, not only to define changes and trends, but also to
build an evolving understanding of water quality in each of the study units and across the Nation.
This understanding will be achieved through careful analysis and interpretation of long-term data
sets on the physical, chemical, and biological characteristics of the water resource. The data sets
will be related to carefully compiled information on hydrology and geology and changes in
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land-use activities and management practices. The long-term commitment of the NAWQA
Program to water-quality monitoring at local, regional, and national scales is designed to answer
critical questions about the status and trends in the quality of our Nation's water: -

EARLY FINDINGS

The NAWQA Program is producing many useful findings about our local, regional,-and national
water resources.

Highlights of NAWQA Study Unit Findings-

[Hudson River Basin

Delmarva Peninsula.

Western [ake Michivan drainage
Red River of the North-

Trinitv River Basin

Fower Kansas River Basin

Rio Grande Valley

Unper Snake River Basin -
Yakima River Basin

Nevada Basin and Range

Selected early results from the National Synthesis on Pesticides and Nitrates
include the following:

A review of existing information on pesticides in the atmosphere showed that pesticides
have been detected in most samples analyzed throughout the Nation. Pesticides were
ubiquitous and were generally detected wherever they were sought. The degree of use and:
environmental persistence explain the dominant patterns in frequency of detection. The
review revealed that no consistent, long-term studies at a national scale have been done. .
A statistical analysis of the occurrence of nitrate in streams at about 150 sites in-10 states
in the Midwest, showed there was a relation between the concentration of nitrate and each
of the following: the amount of precipitation, rate of streamflow, the acreage of the basin -
planted in corn, the acreage planted in soybeans, cattle density, and population density.
These findings help State and local managers to focus scarce monitoring resources to the
most critical areas.’

Estimates of point- and nonpoint-source nitrogen loadings were made for.about 90 -
watersheds-throughout the United States. The relative proportions of input to streams vary
as a function of climate, hydrology, land use, population, and physiography. A large
percentage of point-source loads occur near cities. Nonpoint loading varies widely, and is
strongly influenced by precipitation and runoff. However, no single nonpoint-nitrogen
source is dominant everywhere. Information derived from NAWQA study units will aid in
the development of methods to reduce point- and nonpoint-source nitrogen loading.
Effects of agricultural activities on ground-water quality was studied in five regions from -
New York to Nebraska. The quality of water in surficial, unconsolidated aquifers was
affected by the geology and soils, land-management practices, fertilizer use, and the
amount of irrigation. Concentrations of nitrate were greatest in areas that are heavily
irrigated or areas that have well-drained soils or sediments.

Results from the NAWQA Program are being released to the public through a variety of .
publications as elements of the studies are completed. - -
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COMMUNICATION AND COORDINATION

Communication and coordination between U.S. Geological Survey personnel and other interested
scientists and water-management organizations are critical components of the NAWQA program.
Early in the program, the National Academy of Sciences reviewed the proposed activities and
issued a report supporting the program. Since 1991, the NAWQA Advisory Council, a panel of
Federal scientists, has met to ensure use of the best and most current scientific methods and to
ensure national relevance of the program's findings. In 1993, representatives from National, State,
and regional organizations; Native American groups; professional and technical societies; public
interest groups; private industry; and the academic community were invited to join the Council.
At the study-unit level, each investigation now underway has a local liaison committee consisting
of representatives with water-resources responsibilities or interests from Federal, State, and local
agencies, universities, and the private sector. Specific activities of each liaison committee include
(1) the exchange of information about water-quality issues of regional and local interest, (2) the
identification of sources of data and information, (3) assistance in the design and scope of project
products, and (4) the review of project planning documents and reports.

U.S. Geological Survey
Open-File Report 94-70
By P.P. Leahy and T.H. Thompson

For further information on this and related studies, contact:
NAWQA Program
U.S. Geological Survey
413 National Center
Reston, Virginia 20192
¢mail: nawqa whq@usgs.gov
URL: hitp://wwwrvares.er.usgs.gov/nawqa/NAWQA. OFR94-70. himl
Maintainer: kjhitt@usgs.gov
Last modified: Fri May 30 14:44:41 1997
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National Water-Quality:Assessment (NAWQA) -
National Synthesis--National Assessments of Water Quality

National Synthesis is the synthesis of results from all study.units. with information from other
programs, agencies, and researchers to produce regional and national assessments for priority
water-quality issues.

National Synthesis of water-quality data, based on aggregation of consistent information obtained -
from the studv.units, is a major component of the National Water-Quality Assessment Program.
Differences and similarities in water-quality. conditions among study areas will be highlighted as .
will trends and their causes. The first topics addressed by the National Synthesis are pesticides,.
nutrients, volatile organic chemicals, and aquatic-biology. Discussions on these and other
water-quality topics will be published in periodic summaries of the quality of the Nation's ground
and surface water, as the information becomes available,

The goals.of National synthesis are:

Assess water quality across the Nation and trends over time

Relate status and trends in water quality to natural and human factors
Determine effects water quality might have on aquatic life
Provide-information for water-resources management

Accomplishing - these goals is a scientific challenge because national water-quality issues of -
interest are, in essence; common issues that manifest themselves differently among the Nation's
diverse climates, soils, agricultural practices, and geographic, geologic, and hydrologic settings.
The challenge of National synthesis is to-identify the common characteristics in how these
water-quality issues occur-and to explain their differences.

The NAWQA: program addresses a broad spectrum of water-quality issues. The first topics
discussed by the National Synthesis are pesticides, nutrients, -volatile organic compounds, aquatic
biology, and trace elements. These issues of National priority have been selected to be .
investigated by National Synthesis because they are the concern of public officials and scientists
throughout the Nation and they affect large geographic areas and are persistent and recurring.

Pesticides

Nufrients

Volatile Oreanic Chemicals

Aquatic Biology -

Trace Elements

* SPARROW: Surface Water-Qualitv Modeling

URL: hitp://wwwrvares. er.usgs. gov/nawqa/naisyn. html
Maintainer: kjhitt@usgs.gov
Last modified: FriJan 9 11:53:051998 .
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PROVISIONAL DATA -- SUBJECT TO REVISION

Pesticides in Surface and Ground Water of the United States:
Summary of Results of the National Water Quality '
Assessment Program (NAWQA)

July 22, 1998 Record of Revisions

Pesticides National Synthesis Project
National Water-Quality Assessment
U.S. Geological Survey
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INTRODUCTION

]
o
O 01N DBWRNE=ST J bW —

Final results from the first cycle of NAWQA water-quality data collection during 1992-1996
include analyses of 76 pesticides and 7 selected pesticide degradation products in about 8,200
samples of ground water and surface water in 20 of the nation's major hydrologic basins
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(NAWOA studyv units). These data are the most extensive ever collected for such a wide range of
pesticides and locations. The 76 herbicides, insecticides, and fungicides targeted in the study
account for approximately 75 percent of the total amount (by weight) of pesticides.used for-
agriculture in the U.S., and also a substantial portion of urban and suburban use. In addition, 7.
volatile organic pesticides, which are used as fumigants, were analyzed in a-subset of about 2000
ground.water samples.

This statistical summary of national results for ground water and surface water is one of a series
of products that will describe findings from the NAWQA ‘studies. This summary updates and - -
replaces a similar preliminary summary:that was first provided on this web page August, 1997 -
and removed for revision in May of 1998. Final revisions to data resulting from additional data .
submissions and quality control checking, combined with changes in methods for aggregating -
data (described below), have resulted in changes from the preliminary summary, particularly in-
maximum concentrations for some compounds.

OVERVIEW OF RESULTS

Fifty-eight pesticides were detected at least once at or above 0.01 pg/L: in both ground water and - .
surface water. Only 6 of the 83 compounds-measured (not including fumigants) were never - .
detected in streams (2,4,5-T; 3-OH-carbofuran; chloramben, clopyralid, MCPB,; and silvex).
Pesticides were more frequently present and at higher concentrations in streams compared to
ground water. More than 95 percent of all samples collected from streams contained one or more-
pesticides, compared to less than 50 percent of samples collected from wells.

The same herbicides were most commonly- found in streams and ground water -- the most .
commonly detected were atrazine and metolachlor, used primarily on corn and soybeans;
prometon, used primarily in non-agricultural applications in urban and suburban areas; and
simazine, which is used in both agricultural and non-agricultural settings. Some insecticides were
commonly found in streams, but.-none were found often in ground water. The insecticides
detected most frequently in streams were diazinon, chlorpyrifos, and carbaryl, all of which have
substantial urban and suburban use.

SELECTED HIGHLIGHTS

(Adapted from a poster presented at the 9th:International Congress of Pesticide Chemistry,
August 1998: "Pesticides in streams-and ground water of the United States, 1993-95" by.Robert J.
Gilliom, Jack E. Barbash, Yvonne M. Gobert, Dana W. Kolpin, Steven J. Larson, Naomi .
Nakagaki, and William G. Wilber)

More than 95% of all samples collected from streams and rivers contained at least one .
pesticide, compared to about 50% for ground water (Figure 1).
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Figure I. Summary of detections of one or more pesticides.

Most detections in streams were greater than 0.01 pg/L and more than half were greater than 0.05
pg/L. Agricultural and urban streams, as well as major rivers, had relatively similar high
frequencies of detection. Detection frequencies in ground water were highest in shallow ground
water in agricultural areas, somewhat lower in shallow ground water in urban areas, and lowest in
major aquifers. The major aquifers are generally deeper, have variable land-use influences, and
were sampled using existing production wells. Compared to streams, ground water generally had
a greater proportion of detections below 0.05 ug/L in all land use and hydrologic settings.

The 21 most commonly detected pesticides exceeded 0.05 ng/L in more than 10 percent of
stream samples or in more than 1 percent of ground water samples within at least one of
the land-use categories (Figurc 2).
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Figure 2. Patterns of occunence o f the 21 most detectad compounds.

The most freqently. detected pesticides in agricultural areas were the major herbicides, atrazine. -
and its degradation product deethylatrazine (DEA), metolachlor, cyanazine, and alachlor, which .
rank-1, 2, 4, and 5 in national herbicide use for agriculture. These most heavily used herbicides
also account for most of the detections in larger rivers and major aquifers and many detections.in
urban streams:and shallow ground water.

The herbicides that were generally found most often in urban areas are simazine, prometon,
2,4-D, diuron, and tebuthiuron, with-simazine and prometon accounting for most detections in
streams and shallow ground water. 2,4-D and prometon rank 1 and 14 among hérbicides in
frequency of home and garden use, and 2,4-D, simazine, and diuron rank 3, 18, and 23,
respectively in national herbicide use for agriculture. Prometon and tebuthiuron have no-reported
agricultural use.

Insecticides were much more frequently detected in urban streams than in-agricultural streams .
and were seldom detected in ground water in any setting. Most detections were accounted for by
diazinon,-carbaryl, malathion, and chlorpyrifos, which nationally rank 1, 8, 13, and 4 among

http://water.wr.usgs.gov/pnsp/allsum/
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insecticides in frequency of home and garden use.

Low-level mixtures are the most common form of pesticide exposure for stream ecosystems
and water users -- most samples with a detectable pesticide contained mixtures of two or

more detectable pesticides (Figure 3).

" atrazine atrazine  atrazine atrazine atrazine trazine  atrazine atrazing atnzine
metolachlor DEA DEA, DEA DEA DEA DEA DEA DEA
metolachlor simazine proreton  prometon profeton  prometon  prometon
metolichlor  simazine metolashlor metolasshlor metolahlor
simmzine  simezine  simazine
alsehlor  eyanazine

Frequency of detection, as percentage of sampleswith each compound = 0.0t g/l

simazine  3trmzine prometon  3trazine  atrazie  atraAne  atrazing atmaine  atrazine
prormton  prorneton  atmazine  profeton  sitmzine  sirmazine  simazine  simazine  simazine

simazine OEA prorceton  prormeton  proraeton  prometon  prometon
diazinon DEA  metolachlor metolachlor metolzchlor

dizzinon DEA diazinon
shlorpyrifos

Figure 3. Frequency and cornposition of cormmon raixtures in samples with detections

More than 50 percent of all stream samples contained 5 or more pesticides and about 25 percent
of ground water samples had 2 or more pesticides. In accordance with use patterns, the
composition of the most common mixtures differs between urban and agricultural areas and
among agricultural areas with different crops and pests. For example, simazine and prometon
were present in the most commonly occurring mixtures of 2 or more compounds in urban areas,
whereas atrazine, DEA, and metolachlor were the most common compounds in mixtures found in
agricultural areas. A distinctive feature of urban streams was the common occurrence of mixtures
with both herbicides and insecticides. More than 10 percent of urban stream samples contained a
mixture of at least four herbicides plus diazinon and chlorpyrifos.

Drinking-water standards for individual pesticides were rarely exceeded in streams or
ground water, but aquatic-life criteria were commonly exceeded in some streams.

Most of the major aquifers and about half of the shallow ground-water zones sampled are sources
of drinking water. Most concentrations are substantially below U. S. Environmental Protection
Agency (EPA) drinking-water standards, which were exceeded in less than 1 percent of the wells

http://water.wr.usgs.gov/pasp/allsum/ 09.10.1998
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sampled. In streams, peak levels of several herbicides frequently occurred above EPA-
drinking-water standards in some agricultural areas, but annual average concentrations, which are -
used for regulation, rarely exceeded standards.

For drinking water, NAWQA results are generally good news if evaluated on the basis of current -
regulations for individual pesticides. This conclusion is tempered, however, by the fact that
criteria are not established for many pesticides, mixtures and degradation products are not .
considered, and a limited range of potential effects have been assessed. Thus, the full significance .
of pesticides in drinking water is difficult to evaluate. -

Concentrations in streams more frequently exceeded criteria for the protection of aquatic life than -
drinking-water criteria.:Aquatic-life criteria established by EPA, Canada; or the International
Joint Commission for the Great Lakes were exceeded by a least one compound in one:or more-
samples for about two thirds of the streams sampled --'most commonly by the herbicides atrazine .
or cyanazine, or the insecticides azinphos-methyl, chlorpyrifos, diazinon, or malathion. Many of
the exceedances were only one or two samples, but-sustained periods of time with exceedances
were common for-atrazine and diazinon at some sites.

Foraquatic life, NAWQA results indicate a relatively high potential for effects in some streams,
with the additional concerns (as for drinking water) that criteria have not been established for
many pesticides, mixtures and degradation products are not considered, and a limited range of -
potential effects have been assessed. -

The geographic distribution of pesticide concentrations generally follows regional patterns.
in agricultural use and the influence of urban-areas (Figures 4-7).

Insecticides in Sireams

“'l

P T{orwalk .
Harrisburg
% Washington D.C.

75th Percentile Concentration
(as multiple of national median 0f.0.012 wo/L)

Streams Major Rivers
Agricultural  Urban. Mixed - - Annual Use
areas areas - land use (pounds of active ingredient per-square
. ] 2 0.00-0.07 - kilameter of agricultural land in a county)
. u * 0.08-1.00 01 No reported use 14-27
2 & A 1.01-6.21 O] 5. B 27
. n + £.22- 98.4 5-13

Figure 4. Geographic distribution of insecticides in streams.

http://water.wr.usgs.gov/pnsp/allsum/ 09.10.1998



USGS Pesticide National Synthesis Project - P... Page 7 of 25

. The geographic distribution of the concentrations of pesticides in streams was evaluated by
determining the annual 75th percentile of monthly median concentrations of total herbicides and
total insecticides (sum of all compounds of each type) for each site, expressing the values for
each site as multiples of the national median, and ranking by national quartiles. For ground water,
the overall detection frequency of any pesticide of each type was determined for each study,
values were expressed as multiples of the national median, and each study was ranked by national
quartiles. Blue (lowest) and green symbols on the maps indicate where values were less than the
national median and orange and red (highest) symbols indicate where values were greater than the
national median.

Results for pesticides in streams show that herbicides and insecticides in agricultural streams, and
in most large streams and rivers in agricultural regions, were generally highest in areas of the
nation with the greatest agricultural use (Figures 4 and 5). Herbicide concentrations were
generally greatest in the streams of the central U.S. where use is most extensive. Urban streams
had the highest insecticide concentrations, with 7 of 11 having total insecticide concentrations in
the upper 25 percent, but some agricultural streams inirrigated agricultural areas of the western
U.S. also had high levels.

Herbicides in Streams

.= Mg onwalk
x 2 THarrishurg

Washington D.C.

75th Percentile Concentration
(as multipie of national median of 0.30 wg/L)

Streams Major Rivers
Agricultural  Urban Mixed Annual Use
areas areas land use (pounds of active ingredient per square
- a * 0.00-041 kilometer of agricultural land in a county)
° a L4 0.42-1.00
: 69 - 155
o - . 101580 E] f;ngareported use e
» » L 4 3.81-270 28 - B8

Figure 5. Geographic distribution of herbicides in streams.

Results for pesticides in ground water show that herbicides were highest in shallow ground water
within agricultural areas and lowest in major aquifers, but the locations of areas with the highest
detection frequencies do not follow use patterns as clearly as for streams (Iizure 7). Insecticides
were seldom detected in ground water and patterns are unclear (Figure 6). Pesticides in ground
water, compared to streams, are more variably affected by local hydrogeologic factors, such as
soil conditions and the depth and type of aquifer.
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Insecticides in Ground Water

Annual Use
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Figure 6. Geographic distribution of insecticdes in ground water.
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Herbicides in Ground ¥Water

Portland i e

Frequency of Detection
{as multiple of national median of 37%)
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Figure 7. Geographic distribution of herbicides in ground water.

SAMPLING DESIGN AND CONSIDERATIONS FOR DATA
INTERPRETATION

NAWQA studies are based on a complex sampling design that targets specific land use and
hydrologic conditions in addition to assessing the most important aquifers and streams in each
area studied. The studies are not designed to produce a statistically representative analysis of
national water-quality conditions, especially with results only from the first 20 study units. The
NAWQA sampling design is described by Gilliom and others (1995) and the relation of the 20
study units to the entire U.S. is described by Gilliom and others (1997).

For both streams and ground water, a major component of the sampling design is to target
specific watersheds and shallow ground water areas that are influenced primarily by a single
dominant land use(agricultural or urban) that is important in the particular area. This component
of the design facilitates the summary of results by agricultural and urban land use settings, but
results require careful interpretation.

In particular, the NAWQA design does not result in an unbiased representation of all streams or
shallow ground water in agricultural settings. For agricultural land use, the focus was limited to
the most important agricultural settings within the first 20 study units. Thus, some agricultural
activities and related pesticide use that may be very important in a particular part of the nation are
not included. For example, the 20 study areas did not include intensive rice growing areas. On the
other hand, a particular pesticide may be important in one or two of the 20 study units, but not in
the others, and the averaged results may be misleading in this regard. Another possibility is that
use of a particular pesticide is much greater than average in the watersheds and ground-water

http://water.wr.usgs.gov/pnsp/allsum/ 09.10.1998
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areas studied, leading to an overestimate of occurrence and concetrations relative to other areas.
Similar biases are possible for urban areas as well, but the’dominant pesticides used are probably
more similar among urban areas than they are among agricultural areas with different crops..

For both streams and ground water, statistical summaries for agricultural and urban Jand uses and
for major streams and aquifers were prepared from a carefully selected subset of the complete -
NAWQA data set in order to control or minimize biases.due to different temporal sampling
strategies and special studies. The criteria for data selection are described below for each .
situation. These summaries by NAWQA study component provide a balanced summary of
results. In addition, a summary of all data collected, including all types of land use settings and
many different types of hydrologic conditions, is included for the purpose of cross-checking with
the original data that can be downloaded.

The summaries by NAWQA study component are designed to give a broad and averaged
perspective on national results with the understanding that more detailed analysis, which fully
considers the sampling design and the variable nature of pesticide use patterns and hydrologic -
conditions, is underway.

PESTICIDES IN- STREAMS

Tables 1-4 summarize the results of NAWQA sampling for pesticides in streams within the first
20 NAWQA study units. Table.1 summarizes results from 1058 sites where stream water was .
sampled for pesticides. These include sites sampled many times over several years, as well as
sites sampled only once or twice. The results summarized in.Table 1 are from all stream samples
analyzed for pesticides from 1992 through 1996, including samples collected on a fixed sampling -
frequency, high flow samples, low flow samples, diurnal and storm hydrograph samples, and
samples collected as-part of special synoptic studies. Because all sites and all samples are
included, the summary statistics shown in Table 1 are likely to be biased for many.applications.
For most compounds, the detection frequencies and concentration percentiles shown will be .
biased high for commonly occurring conditions because more samples were collected at sites:
where concentrations were high, or samples were collected more frequently during periods of .
elevated concentrations..For some compounds, on the other hand, the values shown may be
biased low because sampling was not conducted during high-use periods. The-maximum .
concentrations shown in Table 1 are the highest concentrations observed in all NAWQA stream
samples.

The summary data shown in Table 1 provide a basis for comparison and cross-checking with the
complete stream-water data set available for downloading. Table 1 SHOULD NOT be presumed -
to be a statistically representative summary of the NAWQA pesticide results. The summaries in - -
Tables 2-4, although also not a statistically representative sampling of the nation, are more
representative and comparable assessments of pesticide levels in streams because both the sites
and samples were carefully selected to control-or minimize bias.

Tables 2-4 summarize the results of NAWQA sampling for pesticides in streams draining
relatively homogenous basins that represent specific agricultural and urban land uses (indicator-
sites) and streams draining large basins with mixed land uses (integrator sites). The summaries in
Tables 2-4 are based on samples collected during a one-year period at 635 sites located on streams
within the first 20 NAWQA: study units. The sites used for these summaries are listed in Table 5,
along with the number of samples collected at each site and the time period used for summarizing
results. Table 2 summarizes results from 40 streams with primarily agricultural basins. These
agricultural indicator sites have relatively small basins (27 to 6000 sq km; with most less than
1000 sq km) and include a variety of different crop types and agricultural practices. Table 3 .

http://water:wr.usgs.gov/pnsp/allsum/- 09.10.1998
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.wmns Physical Tables / Columns

Report Produced on : 07 Aprif 1998

Table Name Column Name Null?  FormatName Length Decimal Table Description
ACTS ACT_CODE No Char 2 0 Unique identifier for Act/Paragraph/Schedule under which a consent has been
issued, varled or terminanted

ACT_TEXT No Char 70 Description of the Act/Paragraph/Schedule for which ACT_CODE is the identifier

ACT_TYPE No Char 10 Brief description of ACT_TEXT status

ADVERTISEMENTS ADV_APL_NUMBER No Char 16 Application Id to which advertisement relates

ADV_DATE No Date Date advertisement placed in newspaper

ADV_ID No Number 8 Unique id to identify advertisement placed in relation to an application for consent to
discharge

ADV_PBL_CODE No Char 2 Unique code to identify the publication in which the advertisement was made.

ADV_TEXT No Char 70 Brief description of advertisernent text)

AGREEMENTS AGR_CATC_HYDRO_ID Yes Char 6 0 The cade for the catchment within which the site lies. This must correspond to an
entry in the table CATCHMENTS

AGR_CHARGE_STATUS Yes Char 1 0 Set to "C" by the user If the consent is chargeable. May need to become mandatory
if a WIMS/CFD interface is to be constructed.

AGR_COMMENT Yes Char 70 Any comment added by the Agency In relation to the consent.

AGR_COMPARATIVE Yes Char 1 Set to "C" by the user if the consent contains comparative/differentail conditions.

AGR_CONFIDENTIAL Yes Char 1 This Is set to "Y" If the user has applied for and received a certificate of
confidentiality from the Secretary of State.

AGR_CONT_USER_REF Yes Char 15 0 The Id of the Controlled water which the site is adjacent to. The data must
correspond to an entry in table CONTROLLED_WATERS.

AGR_DATE_STAMP Yes Date 0 Date record entered on the system. Generated by the database system

AGR_EFFECTIVE Yes Date 0 The date upon which the consent becomes effective. Used in South West as the
discharge will commence or the date of Issue if this Is not known.

"AGR_HISTORIC_STATUS Yes Char 1 0 No longer needed. Used in relation to Control of Pollution Act 1974 & transferred
from Wessex Water mainframe.

AGR_ISSUED Yes Date 0 The date on which the consent document was issued to the applicant or his/her
agent.

AGR_PREV_CONSENT Yes Char 13 o Previots consent number for this site In refation to the discharges covered by this
consent,

AGR_REC_WATER Yes Char 30 0 Free format text field for entering the name of the recelving water for discharges
from the site.

AGR_RESP_HOLDER Yes Number 0 The Responsibility Id for the holder of the consent.

AGR_RESP_ID Yes Number The responsibility number for the officer responsible for monitoring/sampling at this
site (either physically or managing)

AGR_REVIEW Yes Date 0 The earliest date on which the consent can be reviewed. This defaults to the period
required by legislation but can be changed by the user If an earkier date has been
agreed with the discharger.

AGR_REVIEW_CODE Yes Char 1 0 Code to indicate how the review date has been arrived, i.e. default or amended by
the user,

ARG_RESP_COMPLY Yes Number 8 0 Responsibility id of officer responsible for compliance assessment
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Table Name:, . ©- - ;' . Column Name Null?  FormatName Length Decimal Table Description
AGREEMENTS - . .. AGR_APL_NUMBER No Char 16 0 Unique identifier for agreement (Consent) I e Consent Number or Consent Fotlo
S ' ‘ Number
AGR_DSI_NGR No Char 12 0 The National Grid Reference of the site, normally the entrance to the site, for whtch
‘ ' the consent has been issued. The NGR corresponds to a record on the table
DISCHARGE_SITES. '
AGR_FULL_STATUS No Char 2 0 Code from ACTS correspondtng to the relevant Ieg|slatton apptylng fo the cosent
AGR_REVOCATION No Date
AGR_StGNED " No Date 0 Date consent document was signed by the authorlsed Agency officer under the
: Scheme of Delegation
AGR_VERSION No Number 2 The version number of the consent.
AGREEMENTS_JNL™™ ' © ~ *.'/AGR:CATC_HYDRO:ID .''% Yes Char 6
Co AGR_CHARGE_STATUS Yes  Ghar 1
AGR_COMMENT Yes  Char 70
AGR_ COMPARATIVE Yes Char 1
AGR_CONFIDENTIAL Yes  Char 1
AGR_CONT_USER_REF Yes  Char 15
AGR_DATE_STAMP Yes  Date
AGR_EFFECTIVE Yes Date
AGR_HISTORIC_STATUS ~ Yes  Char 1
AGR_ISSUED Yes Date :
AGR_| PREV CONSENT Yes Char 13
AGR_REC_WATER Yes  Char 30
AGR_RESP_COMPLY Yes  Number ‘
AGR_RESP_HOLDER Yes Number
AGR_RESP_ID Yes  Number
AGR_REVIEW Yes Date
AGR_REVIEW_CODE Yes  Char 1
AGR_REVOCATION Yes  Date
AGR_APL_NUMBER No  Char 16
AGR_DSI_NGR No  Char 12
AGR_FULL_STATUS No  Char 2
AGR_INL_DATE No  Date ‘
AGR_INL_USER No  Char 12
AGR_SIGNED No Date
AGR_VERSION No Number 2
ANALYTICAL_METHODS AM_DETECTION_LIMIT Yes  Number 10 "} ='What s the limit of detection for this method of analysis? = - -
o AM_USER_METHOD_DESC ~ Yes  Char 30 : ‘

Further comments made by the ser to describe the analytical method

WIMSMAP
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Table Name Column Name Null?  FormatName Length Decimal Table Description

N

© ANALYTICAL_METHODS AM_ACCREDITED No Char 1 0 Does the lab have NAMAS acoreditation for this method?
AM_CALCULATED No Char 1 0 Is the method a calculated method?
AM_DETE_CODE No Char 4 0 The code of the determinand for which the analytical method is used. The cede

must exist in the table DETERMINANDS

AM_IN_SITU No Char 1 0 Is this an in situ method of analysis?

AM_LAST_CHANGED No Date 0 Date the method details were last changed.

AM_METHOD_CODE No Char 3 0 Unique code for the analytical method

AM_METHOD_DESC No Char 30 0 Description of the analytical method

AM_STATUS No Char 1 4] Is this method still used by the laboratory?

APPLICATIONS APL_ACK Yes Char 1 0 Has the application been acknowledged?

APL_AD_WAIVED Yes Char 1 0 Has advertising of the application been waived?

APL_AUTH_DEC Yes Date 1 0 Date by which the application must be determined (defauits to statutory time perlod

APL_C_EXEMPT Yes Char 1 0 Has a certificate of exemption been applied for?

APL_CATCH_HYDRO_ID Yes Char 6 0 Code for catchment within which the site is located. This must havea
corresponding entry on the table CATCHMENTS

APL_COMMENT Yes Char 70 0 Any comment added by the user

APL_CONT_USER_REF Yes Char 15 0 Code for the controlled water to which the site is adjacent. This must have a
corresponding entry in the table CONTROLLED_WATERS

APL_DOE Yes Date o] . Date application was sent to Doe for comment/determination

APL_DSI_NGR Yes Char 12 0 NGR of the site (normally the site entrance) to which the application relates. The

: NGR must have a corresponding entry in the table DISCHARGE_SITES

APL_DSI NGR_EAST_NUMBE Yes Number 6 .0 Easting for Site NGR (calculated by system)

R

APL_DSI_NGR_NORTH_NUM Yes Number 6 0 Northing for Site NGR (calculated by system)

BER

APL_EXT_AGRD Yes Date 0 Has an extenslon been agreed with the applicant/agent for determination of the
application?

APL_EXT_REQ Yes Date 0 Date extension to determination petiod was requested

APL_FILE_REF Yes Char 12 0 Free format field for user to enter the filing system reference

APL_GRANTED Yes Date 0 Date consent was granted

APL_HEAR_ENQ Yes Char 1 0 Type of hearing (Public enquiry etc.) if a hearlng has been requésted.

APL_HEAR_REQ Yes Char 1 0 Code to indicate which party has requested the hearing/enquiry

APL_HEAR_REQ_DATE Yes Date 0 Date the request for a hearing/enquiry was made.

APL_HER_ENQ_DATE Yes Date 0 Date of hearing/enquiry

APL_LOCAL_AUT Yes Date 0 Date the application was forwarded to the Local Authority for
representations/comment

APL_MAFF Yes Date 0 Date the application was forwarded to MAFF for comment

APL_PREV_CONS Yes Char 8 0 Previous consent number which the application will replace

APL_PROHIB Yes Char 1 0 Does a prohibition notice apply to this site in relation to this application?

APL_REC_WATER Yes Char 30 0 Text description of receiving water for proposed discharges from site,
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Table Name . : Column Name Null? ::FormatName Length Decimal x| Table Descriptiqn L

APPLICATIQNS APL_RECEIVED Yes ... .Date 8. - Date dpphcanon form was lecelved from the applicant
- APL_REN_CODE Yes  Char 2

(=]

Code to indicate the type of receivmg environment for proposed discharges. The
code entered must exist on the table CATCHMENT_REF_CODES under the
domain APPLICATIONS.APL_REN_CODE" -

APL_RESP_ID Yes Number 0 Responsmmty id of the officer responsible for deating with the apphcatlon
APL_RESP_REP Yes Number 0 Responsibility id of body making representahons
APL_RESP_SUBMIT Yes Number 0 ResponSIbmty id of the person/body submlmng the application.
APL_SS__APPLIC Yes Date 0 Date appllcation was sent to Secretary of State for determmatlon (if applicable)
APL_SS_APPLIC_CODE Yes Char 1 0 Code to indicate party requesting Secretary of State to call in the application (Code
C , ' must exist in table CATCHMENT_REF_CODES in domain
APPLICATIONS.APL_SS_APPLIC_CODE
APL_SS_CLOSE Yes Date 0 Da(e by which representations must be made to Secretary of State
APL__SS_DEC : Yes Char 1 0 Code to indicate Secretary of State's decision. Code must éxist in table
: : : CATCHMENT_REF_CODES with domain APPLICATIONS.APL_8S_DEC
APL_SS_DEC_DATE Yes Date 0 Date on which Secretary of Staté Issued declsion '
APL_THIRD_PARTY Yes bate 0 Date representatlons were received from any third party }
APL ISSUED No Date 0 Date appllcatlon form was lssued to the appllcant or agent
APL_LAST_| REPRESENTATIO No Date
NS
APL_NUMBER No Char 16 0 Unique number to identify the appllcatlon Thts becomes the consent number upon
B : ‘ ‘ determination and Issue
APL_STATUS No Char 1 0 Status of the application/application form
AREAS 1 AREA_APL_NEXT »No. . Number 6 w0
‘ AREA_DESC No  Char 70 0
AREA_NAME No  Char 3 0
AUTHORITIES AUTH.DETAILS Yes . Char, 60
o AUTH_ID Yes  Char 2
AUTH_NAME Yes Char 26
AUTH_TYPE Yes  Char 1 0
CALCULATIONS ™= -7~ . CALC_TEXT Colnn Yes  Char 70 S SQL text being run to carry, out the determination.
S bALC_D_ETE_CODE No Chaf 4 The code of the determinand belng calculated
CALC_LINENQ : No Number 4 Squentlal lgne number for the SQL held in the calculation
CATCHMENT_HELP_TEXT. ... HT_HELP_TEXT “oy Yes Char 132
‘ e HT_TYPE Yes  Char 10
HT_COLUMN No Char 100
HT_SEQ_NO No  Number o
HT_TABLE No  Char 100

CATCHMENT_REF_CODES . .-RV_ABBREVIATION % :Yes  Char 240" - . - Abbreviation for the name of the reference item
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Table Name Column Name Null? FormatName Length Decimal Table Description
* CATCHMENT_REF_CODES  RV_HIGH_VALUE Yes Char 240 The high value for a reference data item held in the table
RV_MEANING Yes Char 240 The description of the value of this item
RV_TYPE Yes Char 10 Free format field, normally contains the inititials of the user entering a record.
RV_DOMAIN No Char 100 The table and column which anyitem held in the table is used as a look-up.
RV_LOW_VALUE No Char 240 The low value for a reference data item held in the table.
CATCHMENT_REF_VALUES RV_ABBREVIATION Yes Char 240
RV_COLUMN Yes Char 100
RV_DOMAIN Yes Char 100
RV_HIGH_VALUE Yes Char 240
RV_MEANING Yes Char 240
RV_TABLE Yes Char 100
RV_TYPE Yes Char 10
RV_LOW_VALUE No Char 240
CATCHMENTS CATC_DESC Yes Char 70 Description of the catchment.
CATC_AREA_NAME No Char 1 Id of the area within which the catchment lies.
CATC_HYDRO_AREA_ID No Char 6 Unique id for the hydrometric catéhment(sub catchment
CATC_NAME No Char 25 Name of the catchment.
CLASSIFICATION_WATER_LI CWL_EFFECTIVE_DATE Yes Date The date from which the classification takes effect
NKS
CWL_CLASSIFICATION_COD No Char 2 Classification code for Controlled water
E
CWL_CONTROLLED_WATER No Char 16 Unlque code for the controlled water
_CODE
CWL_HISTORIC_STATUS No Char 1 Histaric status of the classification, either C(urrent) or H(istoric)
CLASSIFICATIONS CLAS_SMPT_TYPE Yes Char 2
CLAS_CODE No Char 2
CLAS_DESC No Char 70
COMM_TYPES COMM_DESC No Char 32 Description of type of letter
COMM_ID No Char 2 Unique Id for type of letter
COMMUNICAT_CC CC_NEXT_VALUE No Number 38 Next sequence number for communications
COMMUNICATIONS COM_CONTROLLED_USER_ Yes Char 15
REF
COM_DESC Yes Char 70
COM_LET_TEMP_ID Yes Number 8
COM_SAMPLE_ID Yes Number 8
COM_STATUS Yes Char
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Table Name Column Name-~ =, :" '__'.‘-",_',-;,-; Null? ,,,,, FormatName  Length Decimal Table Description . 2 sy, a7 s
COMMUNICATIONS COM_TYPE_TEMP_HOLDER 'YeSj w- Char - 2
| - COM_ACTION_DATE No  Date
COM_| DATE STAMP No Date
commm No  Number 8
COM RESPONSIBLE lD No Number
COM_ TYPE D No Char _
COM_USER_STAMP No Char 12
CONSENT_:ROLES “--i* .CRO_AGENT_ROLE Yes Char 2 The ROLE of the consent agent. Must be a valid value from the ROLES table
T CRO_APPLICANT_ROLE Yes  Char 2 The ROLE of the consent applicant. Must be a valid value from the ROLES table
CRO END No Date End date of appllcabllrty of ROLE code
CRO_START No lﬁate Start date of applicability of ROLE code.
CONSULTATIONS CONS_COMMENT Yes Long C SRl RS Consultation comments made by consultee In South West thls lnformatlon is..
cr : ‘ : i copied/pasted from E-Mait
CONS_DATE_REC Yes Date Date comments were received.
CONS_APL_NUMBER No Nd‘mber 16 Appllcatlon number to whrch consultation relates
CONS_DATE_PASSED No  Date Date the consultatlon was passed to Agency consultee
CONS_RESP_I_D No Number 8 Responslblllty ld Agency employee acting as consultee for this application
gONTROLLED WATER TYP CWT_DESC No Char 70 -#-*. Description of the controlled water type
g . , A
CWT_SHORT_CODE No Char 4 Unigue id for the type of controlled water
CONTROLLED_WATERS . > :CONT_AREA Yes  Char 1 The Agency wq operational area In which the controlled water lies.
CONT_EASTING1 Yes Nurﬁber 6 The 6 f|qure easting for CONT_GRID_REF_|
CON_T__EASTlNGZ_ Yes Nurnber 6 The 6 figure eastlng for CONT_GRID_ REF 2
CONT_GRID__REF__t Yes Char 12 The NGR of the upstream polnt of the controlled water
CONT_GRID_REF_2 . Yes Char 12 The NGR of the downstream polnt of the controlled water
CONT__LENGTH Yes Number 8 2 The length of the controlled water '
CONT_LENGTH_UNIT Yes Char 4 The code for units (from table UNITS) in which the Iength Is measured
CONT_NORTHING1 Yes Ndmber 6 The 6 flgure northlng for CONT GRID_REF_!
CONT_NORTHING2 Yes Number 6 The 6 flgure northlng for CONT_ GRlD REF_2
COl\lT__RESP_ID Yes Ndl’nber 8 Responstbrllty id of Agency officer with responsibility for the controlled water
. C C (normally the officer with water quality managemenl responSIbrllty)
CONT_NAME No Char 50 : Name of controlled water ‘
CQNT_TYPE No Cltar 2 The type of controlled water
CONT_USER__REF No Cltar 15 Un|que id for controlled water
CONT_WAT;SAT_TYPE No Char 2 The controlled water category
CONT_WATER_COURSE ~ No  Char 25 The name of the watercourse in which the controlled water lies
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Table Name Column Name Nuli? FormatName Length Table Description
) CSSI\EERSION_FACTOR_SQL CFSL_CONVERSION_FROM  No Char 4 The unit being converted
B CFSL_CONVERSION_TO No Char 4 The unit being calculated
CFSL_LINENO No Number 3 Sequence number of the line in the formula
CFSL_TEXT No Char 70 The SQL text
CONVERSION_FACTORS CONV_COMMENT Yes Char 70 Comments
CONV_FORMULA Yes Char 70 Formula to carry out conversion
CONV_FROM No Char Unit to convert from
CONV_TO No Char Unit to convert to
DEPARTMENTS DEPT_ACTIVE Yes Char 1 Is department active?
DEPT_DESCRIPTION Yes Char 32 Description/name of department
DEPT_ID Yes Char 2 Unique Id for Agency department
DEPT_PRINTER Yes Char 25 Id of Department printer (for printing of Traders letters)
'l\)lETERMINAND_DETERMlNA DETE_CALC_ON No Char 4 Code being determined
DETE_CODE No Char 4 Code being used in calculation
DETERMINANDS DETE_CALCULATED Yes Char 1 Is this a calculated determinand?
DETE_REVERSE_LOGIC Yes Char 1 Indicates that the compliance logic for this determinand is the reverse of normal. eg
Dissolved Oxygen - High value = good,; low value = bad
DETE_CODE No Char 4 Unique code for determinand
DETE_DESC No Char 70 Full name/description of determinand
DETE_SHORT_DESC No Char 12 Short description of determinand for inclusion In hardcopy prints, determinand
name ﬂelds. on forms
DETE_UNIT No Char 4 Code for the units in which the determinand is measured.
DISCHARGE_SITES DSI_ADD1 Yes Char 32 !st line of address of discharge site
DSI_ADD2 Yes Char 32 2nd line of address of discharge site
DSI_ADD3 Yes Char 32 3rd line of address of discharge site
DSI_ADD4 Yes Char 32 4th line of address of discharge site
DSI_COMMENTS Yes Char 80 Any comments relating to the discharge site
DSI_COUNTRY Yes Char 1 Indicates the country in which the Discharge Site is situated
DSI_DC_REF Yes Char Indicates the local authority In which the Discharge Site Is situated
DSI_EASTING Yes Number 6 figure easting for discharge site
DSI_NORTHING Yes Number 6 figure northing for discharge site
DS|_POST_CODE ' Yes Char 10 Postcode of address of discharge site
DSI_TYPE Yes Char 2 " Type of site. THe type must exist in CATCHMENT_REF_CODES in the domain
DISCHARGE_SITES.DSI_TYPE
DSI_AREA No Char 1

Indicates the Environment Agency area in which the Discharge Site is situated
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Page 7 of 31



No

Number

Table Name " - = - < ColumnName ; - - Null?  FormatName - Length: = Decimal ;' ~ ~ . .. TableDescription
DISCHARGE_SITES - DSIZLNAME --oan s No Char = ... =735 .- Long name of the discharge site
“ ' ‘ 'DSI__NG‘R v C No Char 12 National Grid Reference for the discharge site
DSI_PAR_CODE No Number 4 Code for parish within which discharge site lies. Must exist In table PARISHS
DSI_SNAME No  Char 12 Short name for the discharge site - )
DS!_SUBAREA No Char 1 Indicates the Environment Agency sub-area in which the Discharge Site is situated
DISTRICT_COUNCILS DC_CC_REF No Char 2 " :Reference code for County Council within which District Council lies .. ." . .
T DC_LNAME No  Char 20 Name of the district council '
DC_REF No Char 2 Uniqué code fbr District Council
DUMP FIRST_VALUE Yes Number »
o HOW_MANY Yes  Number
MEDIAN , Yes Numbef
SECOND_VALUE Yes  Number
WHICH_ONE - Yes  Number
DUTY_ROTA DUTY_DATE Yes  Date
o DUTY_DEPT Yes  Char 2
DUTY_EMPNO Yes  Char 4
EFF_SPEC_BODS5 ESP_CODE1 Yes  Char 1
ESP_CODE2 Yes  Char 1
ESP_CODE3 Yes  Char 1
ESP_DETE_CODE Yes  Char 4
ESP_MEAS_METHOD Yes  Char 1
ESP_VAL1 Yes  Number 12
ESP_VA L2 Yes Nﬁmber 12
ESP_VAL3 Yes  Number 12
ESP_AGCO_ID No  Char 16
ESP_EFF_NUM No  Number 2
ESP_MONTH_FROM No  Char 2
ESP_MONTH_TO No Char 2
ESP_OL_REF No  Number 2
EFFLUENT :CONDITIONS  {- -*EFCO-SEQUENCE™ - -+ :.Yes i Number- . .~ 3 - Sequence of condition to be stored in the table (should be sequence in which it
> ‘ . : o appears in the consent document)
EFCO_AGCO_ID No Char 16 Consent number
EFCO_AGCO_VERSION No  Number 2 o ‘
EFCO_EFF_NUM No  Number Effluent number
EFCO_OL_REF tiet ri

O_utlet refe_rencg
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Table Name Column Name Null? FormatName Length Decimal Table Description

* EFFLUENT_CONDITIONS EFCO_STCO_CODE No Number 4 Cde for condition. Code must appear in table STANDARD_CONDITIONS
EFFLUENT_CONDITIONS_JN EFCO_SEQUENCE Yes Number 3
L
EFCO_AGCO_ID No Char 16
EFCO_AGCO_VERSION No Number
EFCO_EFF_NUM No Number 2
EFCO_JNL_DATE No Date
EFCO_JNL_USER No Char 8
EFCO_OL_REF No Number 2
EFCO_STCO_CODE No Number 4
EFFLUENT_SPECIFICS ESP_88_FLAG Yes Char 1 No longer used
ESP_CODE1 Yes Char 1 The code for the type of limit (eg maximum) that applies to ESP_VAL1. Must exist
in domain EFFLUENT_SPECIFICS.ESP_CODE1 in CATCHMENT_REF_CODES
ESP_CODE2 Yes Char 1 The code for the type of limit (eg maximum) that applies to ESP_VAL2. Must exist
in domain EFFLUENT_SPECIFICS.ESP_CODE2 in CATCHMENT_REF_CODES
ESP_CODE3 Yes Char 1 The code for the type of limit (eg maximum) that applies to ESP_VAL3. Must exist
in domain EFFLUENT_SPECIFICS.ESP_CODES in CATCHMENT_REF_CODES
ESP_DESC Yes Long If the condition is a non-standard text condition (ie specific t this effluent and not
generally used), the text of the condition [s placed in this field.
ESP_DETE_CODE Yes Char 4 ’ Determinand code (must appear in table DETERMINANSD) if the condition refates
to a numeric determinand.
ESP_MEAS_METHOD Yes Char 1 The method of measurement (A - Absolute or C - Comparative/Differential) that
: applies to the condition if it is a numeric condition.
ESP_VAL1 Yes Number 12 5 The value of the first of three possible limits which apply to the condition in the
i specified sate range
ESP_VAL2 Yes Number 12 5 The value of the second of three possible limits which apply to the condition in the
specified sate range
ESP_VAL3 Yes Number 12 5 The value of the third of three possible limits which apply to the condition in the
specified sate range )
ESP_AGCO_ID No Char 16 Consent number
ESP_AGCO_VERSION No Number 2 The consent AGREEMENT version number
ESP_EFF_NUM No Number 2 Effiuent number
ESP_MONTH_FROM No Char 2 Month from which condition is valid (defaults to 01 - January)
ESP_MONTH_TO No Char 2 Month to which condition is valid {defaults to 12 - December)
ESP_NUM No Number 2 Sequence number for condition - the order in which the appear on the foem when *
displayed.
ESP_OL_REF ' No Number 2 Outlet number
EFFLUENT_SPECIFICS_JNL ESP_88_FLAG Yes Char 1
ESP_CODE1 Yes Char 1
ESP_CODE2 Yes Char 1
ESP_CODE3 Yes Char 1
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Table Name Column Name Null? FormatName -Length . Decimal.-:: .--....,.. . TableDescription. . ... """

EFFLUENT_SPECIFICS_JNL  ESP_DESC Yes  Long
S ESP_DETE_CODE Yes  Char 4

ESP_MEAS_METHOD Yes  Char 1
ESP_VALT Yes  Number 12
ESP_VAL2 Yes  Number 12
ESP_VAL3 Yes  Number 12
ZSP_AGCO_ID No  Char i6
ESP_AGCO_VERSION No  Number 2
ESP_EFF_NUM No  Number 2
ESP_JNL_DATE No  Date
ESP_JNL_USER No  Char 8
ESP_MONTH_FROM No  Char 2
ESP_MONTH_TO No  Char 2
ESP_NUM No Number 2
ESP_OL_REF No  Number 2

EFFLUENTS ‘ EFF_DESC Yes - Char, 80 Free format description for effluent.

‘ EFF_DWF Yes Number 9 2 The consented dry weather flow for the effiuent in cubic metres/day

EFF_FLOW__CODE Yes Char 2 Code to indicate the type of flow measurement used for the effluent discharge. the
' ’ code must exist in the domain EFFLUENTS.EFF_FLOW_ CODE in Co
CATCHMENT_REF_CODES.

EFF_MAX_DAILY Yes Number 9 2 The consented maximum daily flow for the effluent in cub|c metres/day
EFF_MAX_RATE Yes Nurnber 9 2 The consented maximum rate of flow for the effluent in litres/sec.
EFF_MEAN Yes Number 9 2 The consented mean flow for the effluent in cubic metres/day
EFF_OP__REQS Yes Cher 80 ‘ Fi rere format text for holdlng detalls of any operat|onal requirements required of the
R dicharger ‘
EFF__SMPT_USER_REF Yes Char 8 The s:mplrng point humber/User Reference Number agalinst which samples taken
P ‘ of this effluent are stored in the SAMPLES and MEASUREMENTS table.
EFF_TMEN_CODE Yes  Char 2 Code for type of treatment. Must exist In table TREATMENTS
EFF AGCO D ' No Char 16 Consent number to whlch effluent reletes
EI'F AGCO VERSION Ne Number 2 Versron number of Consent AGREEMENT
EFF NGR ' No Char 12 NGR of the effluent sampllng point
EFF_NUM No Number 2 nth effluent dlscharglng via the outiet EFF_OL_REF
EFF_OL_REF No Number 2 . Ouitiet nuiber to which effluent relates
EFF_SPT_CODE No  Char 2 Code for sampling point type.
EFFLUENTS_NL . .~ EFF_DESC Yes  Char 80
e EFF_DWF Yes  Number 9 2
EFF_FLOW_CODE Yes  Char
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Table Name Column Name Null? FormatName Length Table Description
* EFFLUENTS_JNL EFF_MAX_DAILY Yes Number
EFF_MAX_RATE Yes Number
EFF_MEAN Yes Number 9
EFF_OP_REQS Yes Char 80
EFF_SMPT_USER_REF Yes Char
EFF_TMEN_CODE Yes Char
EFF_AGCO_ID No Char 16
EFF_AGCO_VERSION No Number 2
EFF_JNL_DATE No Date
EFF_JNL_USER No Char 8
EFF_NGR No Char 12
EFF_NUM No Number
EFF_OL_REF No Number
EFF_SPT_CODE No Char
GAZ_WATERS GAZWAT_CONT_USER_REF Yes Char 15 Controlled water reference fram CONTROLLED_WATERS
GAZWAT_GAZ_REF Yes Char 8 Gazetteer reference from GAZETTEER
GAZETEER GAZ_DISTRICT Yes Char 2 Id of District Council responsible for place
GAZ_EASTING Yes Number 6 Easting for GAZ_GRID
GAZ_FIRE Yes Char 2 Id of Fire brigade responsible for place
GAZ_GRID Yes Char 8 Grid reference of central point in place
GAZ_NORTHING Yes Number 6 Northing for GAZ_GRID
GAZ_PLACENAME Yes Char 32 Name of town/village etc
GAZ_PLC_DATA Yes Char 80 Data transferred from Wessex Water plc system and not translated
GAZ_POLICE Yes Char 2 Id of Police force responsible for place
GAZ_REF Yes Char 8 Unique id for place name
GENERIC_DETERMINANDS  GDE_DETE_CODE No Char 4 Deterlrplnand code used for particular function. eg No effluent flow at time of
sampling.
GDE_FUNCT_CODE No Char 1 Fun:tior?to which determinand refers,
GRID_CONVERSION GRID_EAST Yes Number 1 Number to be used to prefix for easting
GRID_NORTH Yes Number 1 Number to be used in prefix for northing
GRID_PREFIX Yes Char 2 NGR Grid Reference characters
JOURNAL WHAT Yes Char 250
WHEN Yes Date
LETTER_SIGNATORIES LSI_AREA No Char 1 The AREA of the letter slgnatofy.
LSI_END No Date End date of period of applicability
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Table Name:, = - Column Name Null?  FormatName Length Table Description
LETTER_SIGNATORIES LSI_RESP_ID No  Number 8 The RESP_ID of the lelter signatory. -
o LSI_START No  Date | Start date of period of zpplicability
LS|_SUB_AREA No  Char 1 The SUB_AREA of the letter signatory.
LIMITS LM_CLASS:GODE . . .- Yes -Char, "~ 2
- LIM_END_DATE Yes  Date
LIM_LOWER_LIMIT Yes  Number 12
LIM_SEASON_CODE Yes  Char
(ISIEA_SMPT_USER_REFEREN Yes  Char
LIM_START_DATE Yes  Date
LIM_STATUS Yes  Char 1
LIM_SURV_ID Yes  Number 8
LIM_UPPER_LIMIT Yes  Number 12
LIM_DETERMINAND_CODE ~ No  Char 4
LM_TYPE - " No  Char 1
LINK_TABLE ' ..: 70 “IPART. Yes  Char 30
o PAR10 Yes  Char 30
PAR11 Yes  Char 96
PAR12 Yes  Char 96
PAR13 Yes  Char 30
PAR14 Yes  Char 30
PAR15 Yes  Char 30
PAR16 Yes  Char 30
PAR17 Yes  Char 30
PAR18 Yes  Char 30
PAR19 Yes  Char 30
PAR2 Yes  Char 30
PAR20 Yes  Char 30
PAR3 Yes  Char 30
PAR4 Yes  Char 30
PARS Yes Char 30
PARS Yes Char 30
PAR7 Yes  Char 30
PARS Yes  Char 30
FARQ Yes Char 30
USER_NAME No  Char 30
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Table Name Column Name Null?. FormatName Length Decimal Table Description

* LOAD_ERRORS LE_DETERMINAND_CODE  Yes  Char

4
LE_ERROR_CODE No Char 1
LE_LAB_REF_NO No Char 6
LE_SAMP_MEAS No Char 1
LE_SOURCE No Char 8
MANDATORY_PUBLICATION MPU_END No Date End date for the period of applicability.
S
MPU_PBL_CODE No Char 2 The code for the mandatory publication (currently the London Gazette). This code
must exist in the PUBLICATIONS table.
MPU_START No Date Start date for the period of applicability.
MEASUREMENTS MEAS_DATE_STAMP Yes Date Date measurement was loaded or last amended.
MEAS_SIGN Yes Char 1 Sign/qualifier for result - "<"">" or " "
MEAS_TEXT_RESULT Yes Long Field to hold text resuits. Eg. GCMS reports.
MEAS_ANAL_METH_CODE No Char 2 Code for analytical method. Must be on table ANALYTICAL_METHODS and must
be a current method of analysis.
MEAS_DETERMINAND_CODE No Char 4 . Code f determinand measured. Must exist on table DETERMINANDS.
MEAS_LIMITS No Char 1 Flag to indicate whether sample is within or outside a measured limit (such as a
consent limit) and takes the values "Y" (limit exceeded), "N" (not exceeded) or "U"
(unmeasured or unmeasurable). This flag is set when the measurement result is
transferred to the table after validation.
MEAS_RESULT No Number 12 5 Actual amount of determinand detected, or a numeric code for semi-quantitative
determinands such as "No of bathers on beach”
MEAS_SAMPLE_ID No Number 8 Unique !d of sample to which measurements relate. This is a sequential number
(see SAMPLE)
MEASUREMENTS_JNL MJ_ANAL_METH_CODE Yes Char 2 Analytical method code
MJ_DETE_CODE Yes Char 4 Determinand code
MJ_LAB_REF_NO Yes Char 6 Laboratory reference number of sample to which the measurement relates
MJ_LIMITS Yes Char 1 Limits exceedence flag - "Y", "N", "U"
MJ_RESULT Yes Number 12 5 Resuit
MJ_SIGN Yes Char 1 Sign/qualifier (<", ">"," ")
MJ_SOURCE Yes Number 8 Source of sample to which the measurement relates. The source must be present
on table ORGANISATIONS
MJ_TEXT_RESULT Yes Long Field for text results. Eg. GCMS reports
MJ_UNIT_CODE Yes Char 4 Unit code
MJ_DATE_STAMP No Date : Date of entry of journal record
MJ_REASON_FOR_CHANGE' No Char 70 Valid reason for changing the original measurement record
MJ_SAMP_ID No Number 8 1d of sample to which journal record relates
MJ_USER_STAMP No Char 12 WIMS Id (ie LOGIN name) of User amending measurement result details
MEASUREMENTS_LOAD ' ML_ANAL_METH_CODE Yes Char 2 Code for analytical method
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Table Name v2 . Column Name Null? * FormatName Length Decimal . .. . . Table Description

MEASUREMENTS_LOAD  ML.DETERMINAND_CODE  Yes_ -.Char 4 Code for determinand . -
- ML_LAB_REF_NO Yés  Char 6 T Laboratory reference number for sample
ML_RESULT Yes Number - 12 5 Measured result reported by the laboratory or measured in srtu by sampler(
o S Temperature)
ML_SAMP_ID Yes Number 8 id of sample to whrch measurement relates.
ML_SIGN Yes  Char 1 Sign/qualifier (<", ">, " ")
ML__SQURCE Yes  Number 8 Id of sample source (laboratory)
ML_TEXT_RESULT Yes Long Freld fortext results. Eg GCMS reports
ML_UNIT_CODE Yes  Char 4 Code for units
MEASUREMENTS_LOAD_JNL MLJ_ANAL_METH_CODE . Yes . Char 2 - .
‘ o MLJ_DETERMINAND_CODE ~ Yes  Char 4
MLJ_ID “ Yes  Number 8
MLJ_RESULT Yes  Number 12 5
MLJ oIGN Yes Char 1
MLJ _SOURCE Yes  Number 8
MLJ UNIT_CODE Yes  Char
MLJ_DATE_STAMP No  Date
MLJ_LAB_REF_NO No  Char 6
MLJ_REASON No  Char 70
MLJ_USER_STAMP No  Char 12
OLD, CONSENT_LIMITS LIM_CLASS_ CODE Yes  Char ‘.. 2
‘ ‘ LIM_END_DATE Yes  Date
LIM_LOWER_LIMIT Yes  Number 12 5
LIM_SEASON_CQDE Yes  Char
ugr | SMPT_USER_REFEREN Yes  Char
C :
LIM_START_DATE Yes  Date
LIM_STATUS Yes  Char 1
LIM_SURV_{D Yes  Number 8
LIM_UPPER_LIMIT Yes  Number 12 5
LIM DETERMINAND _CODE  No  Char 4
LIM_TYPE No Char 1
OL_AGCO_VERSION No Ndmber 2 The version number of the consent AGREEMENT
OPS$PUBLIC_USER USER_AREA 7" " % Yes  Char 1
o USER_ DEPARTMENT Yes  Char 2
USER_EMPNO Yes  Char 4
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Table Name Column Name Null? FormatName Length Decimal Table Description

* OPS$PUBLIC_USER USER_LETTER_PRINTER Yes Char 25
USER_PARTY_ID Yes  Char 4
USER_REGIONAL_ACCESS Yes Char
USER_REPORT_PRINTER ~ Yes  Char 25 ' ) .
USER_SCREEN_PRINTER Yes Char 25
USER_USERNAME Yes Char 12
ORG_CC CC_NEXT_VALUE No Number 38 Next number to be assigned to an organisation
ORGANISATIONS ORG_ADD3 Yes Char 32 3rd line of address of organisation
ORG_ADD4 Yes Char 32 4th line of address of organisation
ORG_FAX Yes Char 12 Fax number of Organisation
ORG_NOTE1 Yes Char 70 Note 1 on organisation (Free format test
ORG_NOTE2 Yes Char 70 Note 2 on organisation (Free format test
ORG_P_ID Yes  ‘Char 4 Party Id of Oeganisation. Set by the user when assigning Party status to an
Organisation
ORG_POSTCODE Yes Char 10 Postcode of address of organisation
ORG_TELEPHONE Yes Char 12 Telephone number of organisation
ORG_ADD1 No Char 32 1st line of address of organisation
ORG_ADD2 No Char 32 ‘ 2nd line of address of organisation
ORG_ID No Number 8 Unique system generated id for organisation
ORG_NAME No Char 50 Name of organisation
QUTLETS OL_COMMENT Yes Char 70 Any notes relating to the outlet
OL_DWF Yes Number 9 2 Consented dry weather flow. T IS PREFERABLE TO RECORD THIS AGAINST
THE RELEVANT RECORD ON TABLE EFFLUENTS
OL_HYDRO_REF Yes Char 34 The controlled water ithin which the outlet lies
OL_SMPT_USER_REF " Yes Char 8 Sampling point reference number for the outlet. IT 1S PREFERABLE TO
RECORD THIS AGAINST THE RELEVANT RECORD ON TABLE EFFLUENTS
OL_AGCO_ID No Char 16 Consent number to which the outlet relates -
OL_CODE No Char 2 Code to Indicate the contents of effluent(s) discharging via the outlet. Must appear
in CATCHMENT_REF_CODES in the domain OUTLETS.OL_CODE
OL_NGR No Char 12 ] The NGR of the point at which the outlet enters the receving water
OL_REF No Number 2 The number of the outlet on the site (starting at 1)
OUTLETS_JNL OL_COMMENT Yes Char 70
OL_DWF Yes  Number 9 oz
OL_HYDRO_REF Yes Char 34
OL_SMPT_USER_REF Yes Char 8
OL_AGCO_ID No Char 16
OL_AGCO_VERSION No Number 2
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Table Name - "~ Column Name Null?  FormatName Length . Decimal ;.. Table Description;
OUTLETS_JNL: - _ OL_CODE No  Char 2
T OL_JNL_DATE No  Date

OL_JNL_USER No  Char
OL_NGR No  Char 2
OL_REF No Number 2

OUTPUT DLL1 <. Yes  Number 12 57
DLL2 Yes  Number 12 5
DLL3 Yes Number 12 5
DLL4 Yes Number 12 5
DLL5 Yes  Number 12 5
DLL6 Yes  Number 12 5
DUL1 Yes Number 12 5
buL2 Yes  Number 12 5
DUL3 Yes Number 12 5
DUL4 Yes  Number 12 5
DULS Yes  Number 12 5
DUL6 Yes  Number 12 5
FAIL1 Yes  Char 1
FAIL2 Yes  Char 1 '
FAIL3 Yes  Char 1
FAIL4 Yes  Char 1
FAILS Yes Char 1
FAiLG Yes  Char 1
GROUP_NUM Yes Number 4
LINE_NO Yes  Number 6
LT1 Yes Char 1
LT2 Yes  Char 1
LT3 Yes Char 1
LT4 Yes  Char 1
LT5 Yes  Char 1
LT6 Yés Char 1
RESULT_1 Yes  Number 12 5
RESULT_2 Yes  Number 12 5
RESULT_3 Yes  Number 12 5
RESULT 4 Yes  Number 12 5
RESULT 5 Yes  Number 12 5
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Tab]e Name

Column Name Null? FormatName Length Decimal Table Description

ouTPUT RESULT_6 Yes Number 12 5
SAMP_DATE Yes  Date
SAMP_TIME Yes Char 4
SIGN_1 Yes Char 1
SIGN_2 Yes Char 1
SIGN_3 Yes Char 1
SIGN_4 Yes Char 1
SIGN_5 Yes Char 1
SIGN_6 Yes Char 1
SMPT Yes Char 8
UNIQUE_K Yes Char 4

OUTPUT_D DETE1 Yes Char 4
DETE2 Yes Char 4
DETE3 Yes Char 4
DETE4 Yes Char 4
DETES Yes Char 4
DETE6 Yes Char 4
GROUP_NUM Yes Number 4
UNIQUE_K Yes Char 4

OUTPUT_S AVG_CI_H Yes Number 12 5
AVG_CI_H1 Yes Number 12 5
AVG_CI_L Yes Number 12 5
AVG_CI_L1 Yes Number 12 5
AVG_RES Yes Number 12 5
AVG_RES1 Yes Number 12 5
DETE_NO Yes  Char 1
GROUP_NUM Yes Number 4
MAX_RES Yes  Number 12 5
MIN_RES Yes Number 12 5
NO_R Yes Number 4
NO_s Yes Number 4
NUM_GRT Yes Number
NUM_LES Yes Number 4
PERC_CI_H Yes Number 12
PERC_CI_L Yes Number 12
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Table Name ~ . Column Name: - Null?  FormatName ' Length.~  Decimal Table Description .. ... .c.: AT

OUTPUT_S PERCILE .. ..: Yes  Number 2500 5
- sMPT Yes  Char 8

STD Yes Number 12 4
STD_CI_H Yes Number 12 5
STD_CI_H1 Yes  Number 12 5
STD_CLL Yes  Number 12 5
STD_CI_L1 Yes  Number 12 5
STD1 Yes  Number 12 5
UNIQUE_K Yes  Char 4

OUTPUT_SF tee s . “DETE_NO Yes:; -Char, 1
GROUP_NUM Yes  Number 4
P Yes  Number 12
P_H Yes  Number 12
P_L Yes Number 12
P_NO Yes  Number 2
SMPT Yes  Char 8
UNIQUE_K Yes  Char 4 ‘

PARISHS .- w:0 v PAR_CODE w1 No s Number 4 R Unique code for parish P )

o PAR_DC_REF No Char 2 Rgfe}encé of district council where parish is located

PAR_NAME No  Char 25 Name of parish '

PARTIES v o..a P_ADD3 Yes 7 -Char " 32 1 3rd Line of address of Party
P_ADD4 Yes  Char 32 4th Line of address of Party
P_NOTE1 Yes  Char 70 Note 1 (free format)
P_NOTE? Yes Char 70 Note 2 (free format)
P_POSTCODE Yes  Char 10 Postcode of address of Party
P_TELEPHONE Yes  Char 12 Telephone number of party
P_ADD1 No Char 32 1st Line of éd_dréss of Party
P_ADD2 No  Char 32 2nd Line of address of Party
P_ID No  Char 4 Unique Id for party
P_NAME No  Char 32 Name of Party

PLC_SITE_TYPES PST_END ... No  Date '

‘ PST_SPT_CODE No  Char 2

PST_START No  Date

PRINTERS .- - PRIN_DESCRIPTION . --Yes-.. Char 25 AT Name/Description of printer
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Table Name

Column Name Null? FormatName Length Decimal Table Description
* PRINTERS PRIN_QUEUE_NAME Yes Char 25 Id of Printer queue

PROP_DISCHARGES PDI_COMMENT Yes Char 80 User comments on the discharge
PDI_DWF Yes Number 7 1 Prposed dry weather flow of discharge in cubic metres/day
PDI_HYDRO_REF Yes Char 34 Id of controlled water to which it is proposed to make discharge
PDI_MAX_DAILY_VOL Yes Number 7 1 Prposed maximum daily volume of discharge In cubic metres/day
PDI_MAX_RATE Yes Number 7 1 Prposed maximum daily rate of discharge in litres/sec
PDI_MEAN_D_VOL Yes Number 7 1 Prposed mean daily volume of discharge in cubic metres/day
PDI_NGR "Yes Char 12 NGR of outlet of proposed discharge
PDI_NGR_EAST_NUMBER Yes Number Easting for PDI_NGR
PDI_NGR_NORTH_NUMBER Yes Number "Northing for PDI_NGR
PDI_NGR_SAMP" Yes Char 12 NGR of proposed sampling point
PDI_TYPE Yes Char 2 Code for type of discharge which must exist in CATCHMENT_REF_CODES in the

domain PROP_DISCHARGES.PDI_TYPE.
PDI_APL_NUMBER No Number 16 Discharge consent Application number (from table APPLICATIONS)
PDI_NUMBER No Number 1 Incremental number (set by system) for each discharge proposed with the
application

PUBLIC_ACCESS PREG_ADD1 Yes Char 32
PREG_ADD2 Yes Char 32
PREG_ADD3 Yes Char 32
PREG_ADD4 Yes Char 32
PREG_AGR_APL Yes  Char 16
PREG_APL_NUMBER Yes Char 16
PREG_FEE Yes Number 5 2
PREG_FIRST_NAME Yes  Char 20
PREG_POST_CODE Yes  Char 10
PREG_PURPOSE Yes Char 70
PREG_TIME_SPENT Yes  Char 6
PREG_TITLE Yes Char
PREG_COMM_ID No Char 2
PREG_CRITERIA No Char 70
PREG_ID No Number 8
PREG_REQUESTED No . Date
PREG_SUPPLIED No Date
PREG_SURNAME No Char : 20

PUBLICATIONS PBL_CODE No Char 2 Unique id for publication
PBL_DESCRIPTION No Char 70 Name of publication in which applications for consent to discharge are advertised.
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RIVER_MOUTH_LONGDESC

Table Name Column Name Null?... FormatName Length Decimal Table De;;c(iption_ =
PURPOSES . PURP_LETT Yes Char. .. - Indicates purposes which generate traders letters
' PURP_CODE No Char 2 Unique code for sample purpose :

PURP_DESC No Char 70 Descxptlon of sample purpose

REGION_AREAS - AREA-CODE No Char R Unique code for Agency Area
AREA_DESC No Char 70 Agency Area name

REGION_SUB_AREAS SAR_ARE_:CODE No Char A Unique code for Agency Area

o - SAR_DESC No Char 70 Agency Sub-Area name

SAR_SUB_AREA_CODE No Char 1 Unique code for Agency Sub-Area

REPORT_PARAMETERS CD_CONSENT._NO ... No  Char 16

‘ ' CD_DATE_TIME No  Char 25

CD_USERNAME No  Char 20

REPRESENTATIONS REP_CLOSE ~Yes - Date R

oo REP_ADV_ID No Number Id of advertisement (see ADVERTISEMENTS) to which representation made.
REP_CODE No Char 2 ‘ L
REP_DATE No Date Date representation made

. REP_RESP_ID No Number 8 Responsibility id of répresentor

RES_CC . " CC_NEXT_VALUE No. : - Number 38

RESERVED_NOS RSVD_COMMENT Yes  Char ;80 -
RSVD_INITS No Char 3
RSVD_NO No  Char 16

RESPONSIBILITIES RESP.DATE_ .FROM Yes Date The date on which the responsibility starts

‘ RESP_DATE_TO ' Yes Date The date on which tne responsibility ends

RESP_ORG_ID Yes Number 8 The Id of the orgamsatxon to which this responsibility relates
RESP_PARTY_ID Yes Char 4 Party Id of person/organlsatlon to whom this responsnblhty relates
RESP_ID Nq Number 8 Unigue id generated by system
RESP_ROLE_CODE No Char 2 " Code for role (from ROLES) to which this responsibility relates

.RES‘l_JyT_GODES DETE_CODE - ...7w " o Yes Char 4 Determinand code

- INTERPRETATION Yes Char 40 interpretation of result

RESULT Yes Number 8 Result recorded by éampler/laboratory

RIVERS RIVER_AREA Yes  Char - 1 *‘Area in which watercourse lies. THIS COLUMN IS BEING DROPPED FROM

THE NATIONAL SYSTEM
RIVER_MOUTH_DESC Yes Char 40 Textual description of mouth
RIVER_MOUTH_EASTING Yes Number 6 Easting of mouth NGR'
Yes Char 150

Long textual descrxptwn of mouth
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Table Name Column Name - Null? FormatName Length Decimal Table Description
* RIVERS RIVER_MOUTH_NORTHING  Yes Number 6 Northing of mouth NGR
RIVER_SOURCE_DESC Yes Char 40 Textual description of source
RIVER_SOURCE_EASTING  Yes Number 8 Easting of source NGRngr
RIVER_SOURCE_LONGDESC Yes Char 150 Long textual description of source
RIVER_SOURCE_NORTHING Yes Number Northing of source
RIVER_DIST No Number Distance upstream of mouth of watercourse Into which this watercourse drains.
RIVER_LENGTH No Number Length of watercourse in kilometres
RIVER_MOUTH_NGR No Char 12 NGR of mouth of watercourse
RIVER_NAME No Char 40 Name of watercourse
RIVER_REF No Char 49 Hydrological reference of watercourse
RIVER_SOURCE_NGR No Char 12 NGR of source of watercourse
ROLES ROLE_CODE No Char 2 Unique Id for role
ROLE_DESC No Char 70 Description of role, including Job titles and external roles.
SAMPLE_ANAL SAN_DESC Yes Char 70 Description of analysis type
SAN_END Yes Date Date to which cost applies
SAN_UNIT_COST Yes Number 8 2 Unit cost of the analysis
SAN_NAME No Char 12 ' Generic name for analysis type
SAN_START No Date Date from which cost applies
SAMPLE_ANAL_TYPE SAT_CONSTANT Yes Number 8 2 Constant to be applied.
SAT_DESC Yes Char 70 Description for type of sample
SAT_FACTOR Yes Number 3 Muttiplication factor for costs
SAT_NAME No Char 12 Name for sample type
SAMPLE_CC CC_NEXT_VALUE No Number 38 Next avallable sample number
SAMPLE_MATERIAL SMC_CODE No Char 4 Unique code for material
SMC_DESC No Char 70 Description of sample material
SAMPLE_SAMPLE SAMS_ASS_SAMP_ID No Number
SAMS_SAMP_ID No Number
SAMPLED_CONSENTS CONSENT Yes Char 6
EFFLUENT Yes Number
OUTLET Yes Number
SITENO Yes Char 40
STYPE Yes Char 2
TOTAL Yes Number
POINT No Char 8
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TableName . . . .. .: Column Name Null? FormatName Length - Decimal: - Table Description

TEMP_LIMITS . UM SEASON_CODE Yes  Char
- L SMPT_USER_REFEREN Yes  Char
CE :
LIM_STAR'!'_DATE Yes Date
LIM_STATUS Yes  Char 1
LIM_SURV_ID Yes  Number 8
LIM_UPPER_LIMIT Yes  Number 12 5
LIM_DETERMINAND_CODE  No Char 4
LIM_TYPE ' No  Char
TREATMENTS TMEN_CODE - No Char 2 T Unique code for treatment
' TMEN_DESC No Char 70 Descrlption of effluent rteatment
UNITS - UNIT_CODE *' i No Char 4 Sl s Reference table holding detalls of units of mewsurement for quantitative, seml-
' B : ' quantitave, qualitatice, physical and mwrobnologucal determlnds
UNIT_DESC No Char 70 Full description of unit
UNIT_SHORT_DESC No Char 8 Short description of unit for display on forms, reports, letters, etc.
USER_PROFILE ;.. :ATTRIBUTE" Yes  Char 240 R
o ; ' CHAR_VALUE Yes  Char 240
DATED_VALUE Yes Date
LONG_VALUE Yes  Long
NUMERIC_VALUE Yes Number 15 2
PRODUCT Yes  Char 30
PROFILE Yes  Char 240
USERID Yes Char 30
USERS_NON_STAFF USER_AREA Yes ' Char:’ -
L USER_DEPARTMENT Yes  Char
USER_EMPNO Yes  Char
USER_LETTER_PRINTER ~ Yes  Char 25
USER_PARTY_ID Yes  Char 4
USER_REGIONAL_ACCESS Yes  Char 1
USER REPORT PRINTER Yés Char 25
USER SCREEN PRINTER Yes Char 25
USER_USERNAME Yes  Char 12
WATER_CATEGORIES ..., WAT-DESC | No Char T0: e Description of water category
‘ R WAT_TYPE No Char 2 Code for type of water category
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Table Name Column Name Null? FormatName Length Decimal Table Description

+ SAMPLES_JNL SJ_REASON No Char 70 Reason for making change

SJ_USER_STAMP No Char 12 Login of user making change

SAMPLES_LOAD SL_CONFIDENTIAL Yes Char 1 Indicates Sample has Confidential status
SL_ID Yes Number 8 Id of sample
SL_LAB_REF_NO Yes Char 6 Reference number of sample assigned by laboratory
SL_MATERIAL Yes Char 4 Code for sample material
SL_MECHANISM Yes Char 4 Mechanism by which sample was taken
SL_NOTES Yes Char 255 SAmpler/Laboratory notes.
SL_PARTY_ID Yes Char 4 Party Id of sampler. This is converted to responsibility upon actual load to the

SAMPLES table :

SL_PURPOSE_CODE Yes Char 2 : Purpose for which sample was taken
SI_RECEIPT Yes Date Date sample received at laboratory
SL_SAMPLE_DATE Yes Date Date of sample
SL_SAMPLE_TIME Yes Char 4 Time of sample
SL_SAMPLES_PART Yes Char Flag to indicate sample is incomplete for manual data entry
SL_SMPT_USER_REFERENC Yes Char 8 URN/Reference number odf site from which sample was taken
SL_SOURCE Yes Number 8 Id of laboratory analysing sample {from ORGANISATIONS table)
SL_STATUS Yes  Char 2 ' Status of sample
SL_AREA_CODE No Char 1 Area code
SL_COMP No Date
SL_SUB_AREA_CODE No Char 1 Sub-Area code

SAMPLES_LOAD_JNL sLJ_ID Yes Number 8
SLJ_LAB_RECD_DATE Yes Date
StJ_MAT_CODE Yes Char 20
SLJ_MECHANISM Yes Char 4
SLJ_NOTES Yes Char 80
SLJ_PARTY_ID Yes Char 4
SLJ_PURPOSE_CODE Yes Char 2 R
SLJ_SAMPLE_DATE Yes Date
SLJ_SAMPLE_TIME Yes  Char 4
SLJ_SMPT_USER_REFEREN Yes Char
CE
SLJ_SOURCE Yes Number 8
SLJ_STATUS Yes Char
SLJ_DATE_STAMP No Date
SLJ_LAB_REF_NO No Char 6

WIMSMAP ) Page 23 of 31



TableName = .~ ° " Column Name Nuli? FormatName Length Decimal Table Description

SAMPLES_LOAD_.JNI: : SLJ_REASON No Char 70
’ ' SLJ_USER_STAMP No Char 12
SAMPLING_MECHANISMS ~ SM_CODE..‘ - .t.".. . .. +No  Char 4 Unique code for sampling mechanism :
o SM_DESC No Char 70 Description of sampling mechanism N
SAMPLING_POINT_CLASSES JSPC_CODE - =i . No Char 1 Unique code for sampling polnt classes = - "+ o7 T T T o
: SPC_DESC No Char 70 Description of sampling point class
SAMPLING_POINT_TYPES SPT_CODE ©ooie o iNo iChartloot i h 2 Unique code for type of sampling point
' SPT_DESC No Char 70 Description for type of sampling point
SAMPLING_POINTS SMPT_CATCH _AREA Yes Char IRt R R R Catchment area for storage of groundwater data
' SMPT_CLASS Yes Char 1 The code for tha class of sampling point whlch must exnst in
‘ : SAMPLING_POINT_CLASSES
SMPT_CONS_USER_REF Yes Char 13
SMPT_ CONTROLLED WATE Yes Char 15 Id of the controlled water within which the sampling point lies
R_ID ‘ o g o .
SMPT_ EASTING Yes Number 6 Easting of SMPT_GRID_REF
SMPT_FILING_REF Yes  Char 70 Column to hold Id of manuat file refating to site
SMPT HYDRO DIST Yes  Number 6 3 For samples containing a value in SMPT_HYDROLOGICAL_REF, this column
’ must be completed. 1t is the distance in kllometres from the moulh of the
watercourse {o the samplmg point - ‘
SMPT_HYDRO_REF Yes Char 49 For samples located on a watercourse, this column holds the Hydrologlcal
: . ' ‘ ’ Reference of the watercourse
SMPT_HYDROLOGICAL_REF Yes Char 32 Not used
SMPT_LAST_SAMPLED Yes Date Date tast sampled. This fi eld is updated by the system when data is !ransfel red to
’ the SAMPLES table, -
SMPT_NORTHING Yes Number 6 Northmg of SMPT_ GRID REF
SMPT RESP lD Yes Number 8 Responsmmty id of ofncer responsmle for monitoring/managing the sne
SMPT SIDE Yes Char 1 The location of the sampling polnt in relation to the bank/coastllne
SMPT_UPSTREAM Yes Char 8 For sampling points used to monitor discharge consents with
: comparative/differential conditions, this column holds the
SMPT_UER_REFERENCE for the site against which comparisens are made.
This site must exist on SAMPLING_POINTS and must be present for Traders
lefters/compliance to work
SMPT_URN_ORIG Yes Char 13 Contains the Reference number attnbuted to the site on the prevnous archlve system
SMPT_AREA_CODE No Char 1 Agency Areain whlch Sampllng Point ls situated
SMPT_COMMENTS No Char 2000 - Sampling Point Comments
SMPT_ COUNTRY No Qhar 1 The Country in whxch the Sampling Point is situated
SMPT_DATE_STAMP No  Date Date record created
SMPT__DC_REF No Char 2 The Local Authomy the Sampllng Point is situated in
SMPT_GRID_REF Na Char 12 NGR of sampllng pomt
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Tabl.e'Name Column Name Null? FormatName Length Decimal Table Description
* SAMPLING_POINTS SMPT_LONG_NAME No Char 150 % Long name of sampling point
SMPT_SHORT_NAME No Char 40 x Short name of sampling point
SMPT_STATUS No Char 1 Y Status of sampling point - must be O(pen) or C(losed)
SMPT_TYPE No Char 2 ¥ Type of sampling point (must exist in table SAMPLING_POINT_TYPES)
SMPT_USER_REFERENCE No Char 8 ¥ Unique reference id for sampling point
SMPT_USER_STAMP No Char 12 LOGIN of user creating record
SEASONS SEAS_CODE No Char 2
SEAS_DESC No Char 70
SEAS_END_DATE No . Char 4
SEAS_START_DATE No Char 4
SEC_ADM_GROUP_ROLES  ACTION No Char 6
APPLIED No Char 1
GROUP_ID No Number 4
ROLE_ID No Number 4
ROLE_NAME No Char 30
SEC_ADM_GROUPS APPLIED No Char 1
GROUP_ACTION No Char 6
GROUP_DESCRIPTION No Char 80
GROUP_ID No Number 4
GROUP_NAME No Char 30
SEC_ADM_OBJECT_PRIVS  APPLIED No Char 1
OBJECT_ACTION No Char 6
OBJECT_ID No Number 4
OBJECT_PRIVILEGE No Char 30
SEC_ADM_OBJECTS APPLIED No Char 1
OBJECT_ACTION No Char 6.
OBJECT_DESCRIPTION No Char 80
OBJECT_ID No Number 4
OBJECT_NAME No Char 30
OBJECT_OWNER No Char 30
SEC_ADM_PRIVS PRIVILEGE No Char 30
SEC_ADM_ROLE_PRIVS ACTION No Char 6
" APPLIED No  Char 1
OBJECT_ID No Number 4
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Table Name ColumnName - '.. . .. 7. Null? FormatName Lengtll' Decimal Table Description
SEC_ADM_ROLE_PRIVS  OWNER - No  Char 30
| PRIVILEGE No  Char 30
ROLE_ID No  Number 4
TABLE_NAME No  Char 30
SEG_ADM_ROLES APPLIED N Chdr T, T
ROLE_ACTION No  Char 6
ROLE_DESCRIPTION No  Char 80
ROLE_ID ‘ No  Number 4
ROLE_NAME No Char 30
SEC_ADM_USER_GROUP  ACTION No  Char 6
: o APPLIED No  Char 1
GROUP_ID No  Number 4
GROUP_NAME No  Char 30
USERNAME No  Char 8
'SEC:ARE_PRIVS- SAC_AREA No  Char 1 . User's Area
A SAC_SUB_AREA No  Char 1 User's Sub-Area
SEC_USERNAME No  Char 30 User's Username
SEC_AUD_GROUP_ROLES . ACTION/. ' No  Char 6
A APPLIED No  Char 1
AUDIT_DATE No  Date
AUDIT_TYPE No  Char 15
AUDIT_USER No Char 30
GROUP_ID No  Number 4
ROLE_ID No  Char 30
SEC_AUD_GROUPS APPLIED - No:ris.Char 1 47 -
o AUDIT_DATE No  Date
AUDIT_TYPE No  Char 15
AUDIT_USER No  Char 30
GROUP_ACTION No  Char 6
GROUP_DESCRIPTION No  Char 80
GROUP_ID No  Number 4
GROUP_NAME No  Char 30
SEC_AUD_ROLE_PRIVS ACTION No  Char. 26T
o APPLIED Char 1
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Tabie Name

Column Name .Null? FormatName Length Table Description
* SEC_AUD_ROLE_PRIVS AUDIT_DATE No Date
AUDIT_TYPE No Char 15
AUDIT_USER No Char 30
OWNER No Char 30
PRIVILEGE No Char 30
ROLE_ID No Number 4
TABLE_NAME No Char 30
SEC_AUD_ROLES ACTION No Char 6
APPLIED No Char 1
AUDIT_DATE No Date
AUDIT_TYPE No Char 15
AUDIT_USER No Char 30
ROLE_DESCRIPTION No Char 80
ROLE_ID No Number 4
ROLE_NAME No Char 30
SEC_AUD_USER_GROUPS ACTION No Char 6
APPLIED No Char 1
AUDIT_DATE No. Date
AUDIT_TYPE No Char 15
AUDIT_USER No Char 30
GROUP_ID No Number 4
USERNAME No Char 30
SM?T_PURPOSES SPU_PURP_CODE No Char Code for sample purpose
SPU_SPT_CODE No Char Code for sampling point type
;Il;lélT_SAMPLE_DETERMINA SSD_DETERMINAND_CODE No Char 4 Determinand code
SSD_SS_SAMP__ID No Number 3 Id of Split sample to which determinand relates
SSD_SS_SEQ_NO No Number 3 Sequence humber of determinand
SSD_STATUS No Char 1 Stauts of determinand
SPLIT_SAMPLES SS8_LAB_REF_NO Yes Char 12 Laboratory reference number for sample
SS_MECHANISM Yes Char 2 Sampling mechanism code
SS_NOTES Yes Char 80 SAmpler/Laboratory notes
SS_PURPOSE_CODE Yes Char 2 Sample purpose code
SS_DATE_STAMP No Date Date split sample record created
SS_SAMPLE_DATE No Date Date of sample

WIMSMAP

Page 27 of 31




TableName " ... . - Column Name .- Null?® FormatName °Length  Decimat:’ ... ... .,  Table Descrtption PR

SPLIT_SAMPLES: .. SS_SAMPLE TIME .. - No Char 4 Co e Time fsampte Coa
‘ o ES SMPT USER REFERENC No Char 3 o Sampllng pornt reference number to whtch the sptlt sample relates
SS_SOURCE ‘ No Number 8 Source (laboratory) of sample
SS_USER_STAMP No Char 12 LOGIN of lrser creating split sample record
§8_CC My = " CC_NEXT_VALUE, -+ No Number 387 L Next available number
STAFF Tl STAFF_CAR__PERMIT;" "~ Yes  Char 4 SRR Mot used
STAFF DIRECT Yes  Char 12 ' Not used
STAFF_EMPNO Yes  Char 4 Not used
STAFF EXTENSION Yes Char 4 Not used
STAFF_FLOOR . Yes  Char 3 Not used
STAFF_FORENAME Yes  Char 11 Forename of staff member
. STAFF_HOME Yes  Char 12 Not used ; i
STAF F lNCtDENT DEPT Yes Char 2 Incident system department to whch officer is asslgned
STAFF_ LEFT Yes Date Date offrcer left the Agency
STAFF_| LETTER PRINTER Yes Char 25 Printer asstgned as default for prmttng letters created by STAFF WIMS_NAME
STAFF_ LOCATION ‘ Yes  Char 13 Office at which staff member Is based i
STAFF_MOBILE Yes  Char 12 ' Not used
STAFF_PAGER Yes  Char 12 Not used
STAFF_PARTY_ID Yes Cttar 4 Party Id assigned to staff member
STAFF_,REPORT)RINTER Yes Char 25 Printer essigned as default for printing reports created by STAFF_WIMS_NAME
STAFF_SCREEN__PRINTER Yes Char 25 Prmter assigned as default for pnntrng screen dumps requested by
: . : ' STAFF_WIMS_NAME
STAF_F__SEQUENCE Yes Number 4 Unrque sequence number for staff record
STAFF_STARTED Yes Date Date officer started employment Note the job title record is updated if the officer
' . changes job. ‘
STAFF_SURNAME Yes  Char 15 Surname of Staff member
STAFF_TITLE Yes Char 20 Officers job title ‘
STAFF_UNIQUE_ID Yes  Number 6 ‘
STAFF_WIMS_NAME Yes  Char 12 WIMS login
STAFF_WIMS_REQUEST Yes  Char 1 ‘
STAFF_WQ_AREA o Yes Char 1 Operational area within which officer is employed
STAFF_GROUP . .. . - STG_DESC Yes. - Char 70
‘ STG_END Yes  Date
STG_RATE Yes  Number 8 2
STG_NAME No  Char 12
STG_START No  Date
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Tab;e Name

Column Name Null? FormatName Length Decimal Table Description
’ STANDARD_ACTIONS STAC_CODE No Char 2 Code for Standard Action
STAC_DESC No Long Description of Standard action
STANDARD_CONDITIONS STCO_CODE No Number 4 Code for standard condition
STCO_DESC No Long Text for standard condition )
STEPS STEP_DESC Yes Long Textual report on action taken by Agency and/or discharger.
STEP_ACTIONED No Date Date action taken
STEP_SMPT_REF No Char 8 Sampling polnt reference number
STEP_STACT_CODE No Char 2 Code for standard action from STANDARD_ACTIONS
STW_LOOKUP LIMIT Yes Number 3 No of failed samples allowed
LOW_NO Yes Number 3 Lower number of samples taken
UPP_NO Yes Number 3 Upper limit of samples taken
SURVEY_cC CC_NEXT_VALUE No Number 38
SURVEY_DETERMINAND SD_DETE_CODE Yes Char 4
: SD_LOWER_LIMIT Yes Number 12 5
SD_SURV_ID Yes Number 8
SD_UPPER_LIMIT Yes Number 12 5
SURVEY_PURPOSE SP_PURPOSE Yes Char
SP_SURV_ID Yes Number
SURVEY_SAMPLING_POINT SSP_EXT_REFERENCE Yes Char
SSP_SMPT_USER_REFEREN Yes Char
CE
SSP_SURV_ID Yes Number 8
SURVEY_TYPES ST_CODE No Char 8
ST_DESC No Char 70
SURVEYS SURV_END_DATE Yes Date
SURV_OWNER Yes Char 14
SURV_ID No Number 8
SURV_NAME No Char 32
SURV_ST_CODE No Char 8
SURV_START_DATE No Date
TEMP_LIMITS "LIM_CLASS_CODE Yes Char 2
LIM_END_DATE Yes Date
LIM_LOWER_LIMIT Yes Number 12 5
WIMSMAP Page 29 of 31
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TableName . . . .. .: Column Name Null? FormatName Length - Decimal: - Table Description

TEMP_LIMITS . UM SEASON_CODE Yes  Char
- L SMPT_USER_REFEREN Yes  Char
CE :
LIM_STAR'!'_DATE Yes Date
LIM_STATUS Yes  Char 1
LIM_SURV_ID Yes  Number 8
LIM_UPPER_LIMIT Yes  Number 12 5
LIM_DETERMINAND_CODE  No Char 4
LIM_TYPE ' No  Char
TREATMENTS TMEN_CODE - No Char 2 T Unique code for treatment
' TMEN_DESC No Char 70 Descrlption of effluent rteatment
UNITS - UNIT_CODE *' i No Char 4 Sl s Reference table holding detalls of units of mewsurement for quantitative, seml-
' B : ' quantitave, qualitatice, physical and mwrobnologucal determlnds
UNIT_DESC No Char 70 Full description of unit
UNIT_SHORT_DESC No Char 8 Short description of unit for display on forms, reports, letters, etc.
USER_PROFILE ;.. :ATTRIBUTE" Yes  Char 240 R
o ; ' CHAR_VALUE Yes  Char 240
DATED_VALUE Yes Date
LONG_VALUE Yes  Long
NUMERIC_VALUE Yes Number 15 2
PRODUCT Yes  Char 30
PROFILE Yes  Char 240
USERID Yes Char 30
USERS_NON_STAFF USER_AREA Yes ' Char:’ -
L USER_DEPARTMENT Yes  Char
USER_EMPNO Yes  Char
USER_LETTER_PRINTER ~ Yes  Char 25
USER_PARTY_ID Yes  Char 4
USER_REGIONAL_ACCESS Yes  Char 1
USER REPORT PRINTER Yés Char 25
USER SCREEN PRINTER Yes Char 25
USER_USERNAME Yes  Char 12
WATER_CATEGORIES ..., WAT-DESC | No Char T0: e Description of water category
‘ R WAT_TYPE No Char 2 Code for type of water category
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" Groundwater System — Station Manager Relationa] Database . .
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/

AbstractionLicenceDetails
2 Field Name
Abstraction_Licence_Ref
Abstraction_Licence_Usage

/Amnual_Quantity;Value
Annual_Quantity_Value_Unit

J/Daily;Rate_Value>

/Daily;Rate_Value_Unit
Abstraction _From_Date
Abstraction_To_Date
Abstraction _Comments

J Licence_Holder_2address_id

Field Pos Field Type

WO ULEWN RO

MEoa0 ey ws a0 wa ss e e e

Text. -
Text .
Double
Text.
Double-
Text .
Date/Time
Date/Time
Memo

Field Length
20
100
+/~1.8e300
3
+/~1.8e300
3
- Any Date and Time
Any Date and Time
1.2 GB of text data.

Long Integer +/-2147483
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AdditionalInfoForStatParam

Field Name:

V Stat_raram_Id

-/Asset_Details

/ Auto_Validation

¥ Borehole_Details

/ Derivations .

v/ Flow_Gauge_Details

v Instrumentation.

v Measurement_Reference_Details

v/ Nearest_Neighbours

v Raingauge_Details

./ Station Classification

v Logger_Details

v Derived_Archive_Details

v/ Pipe_Flow_Dimensions .

Field Pos

I R T R L L L LI T P T T Y

WoUl WP o

11
12
13
14

DT I TR TR TR Y

Field Type
Text
Boolean
Boolean .
Boolean
Boolean
Boolean
Boolean .
Boolean
Boolean
Boolean

Boolean
Boolean
Boolean

PR R R R e R R R S SRS R e Rl b e

AdditionalInformationList .
Field Name
Additional_Information

Field Pos

0

- Field Type
Text
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AddressDetails
Field Name .

Address_id-

/Address_Type,

J/ Surname

v First_Name

J Title

J Addressl

v/ Address2

.~ pddress3

ddress4

Post_Code
Telephone
Fax

/Email

Field Pos

10
11
12

WU WP o

YRR TR

" Field Type .

Boolean . -

Field Length.
10
Yes/No -
Yes/No--
Yes/No
Yes/No
Yes/No
Yes/No-
Yes/No
Yes/No .
Yes/No
Yes/No
Yes/No .
Yes/No
Yes/No

Field Length
50

Field Length

Long Integer +/-2147483

Text
Text
Text
Text
Text .
Text
Text
Text -
Text
Text -
Text
Text -

EXEIXEXIRKT AT AL RN A LT IR I AT AT T AT T AKX I Ak ek AT v rdr

AddressTypeLookup
Field Name
Address_Type

Field Pos

0

Field Type
Text

TRATTLAT TN TR AT AT AT R X TS d bk hhkrde kT krrrrdbrrrdr

AllHistoryData
Field Name

Hist_Xd

From_Date

To_Date -

Stat_Param_Td

History_Type -

Field Pos

T T T I

> WP o

- Field Type

Long Integer +/-2147483

Date/Time
Date/Time
Text
Text

AR R St L e Yy A s S s e Ll

ArchiveType
Field Name .
Archive_Type -

Field

Pos

1

Field Type
Text -

50
50
50

Field Length
50

Field Length

Any Date and Time O, - ~
Any Date and Time Yy aezli-QS. o~ f"
10 - ) ?{blé‘ L $ R

50 - _j 3 \Jq{zég;:

Field Length
20
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AssetDetails
Field Name
File_Id
Asset_Type . .
V/Hist‘id o A&N§¥?YL\.
s/Description \j
v Asset_Picture
/ Asset_Map
/ Enclosure_Type
Gas
vElectric
Watexr
V' Sewage
J/Telephone
Portable_Test
Battery_ Power
vBattery Status_Primary
~Battery_ Status_Backup
U»Battery. Type
J’Battery;Replacement_Date
1> Connected_To
* Access_Description
V Security Details
v Key_Type
v Last_Inspection_pate
/ Inspection_Interval_Value
/ Inspection_Interval
Portable_Last_Test_Date
Portable Test_Interval_Value
Portable_Test_Interval
*~ Asset_Picture_Type
Asset Map_ Type

Field Pos

C(:\Qd(
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TR
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VCooJaawmbwWwhEO
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TR TR

Field Type Field Length
Text 6
Text 20

Long Integer +/-2147483
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AssetTypeLookup
Field Name
Asset_Type
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Autovalidation
Field Name

Autoval_id

Stat_Param_Id

Auto_Validation_Type

Threshold

Warning

Display

Report

Threshold Units

Description

Field Pos

Field Pos
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]

O~ WO
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AutovValidationTypes
Field Name

Auto_Validation_ Type

Type_Number

Field Pos

“won

0
1
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BoreholeConstructionDetails
* Field Name
JStat_Param_Id
JConstruc:ion_Method
Construction_Start_Date
J/ Construction_End_Date
/Geophysical_Log
¢ Construction_Level
\[Construction_Level_Unit*Id
o Well Driller_Address_id
Comments

Field Pos

voer s

o e

[ IR N« WS S

Memo 1.2 GB of text data
Binary OLE 32K of Binary Data
Binary OLE 32X of Binary Data
Text 50
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Boolean Yes/No
Text 50
Date/Time Any Date and Time
Text 50
Memo 1.2 GB of text data
Memo 1.2 GB of text data
Text 50
Date/Time Any Date and Time
Long Integer +/-2147483
Text 20
Date/Time Any Date and Time
Long Integer +/-2147483
Text 20
Text 3
Text 3
Field Type Field Length
Text 20
)
Field Type Field Length /
Text . 12 ;
Text 10 H
Text - 40 Sf
Double +/-1.8e300.
Boolean Yes/No :
Boolean Yes/No B
Boolean Yes/No H
Text 20
Text 50 :
Field Type Field Length
Text 40
Byte 0 to 255
Field Type Field Length
Text 10
Text 50
Date/Time Any Date and Time
Date/Time Any Date and Time
Boolean Yes/No
Double +/-1.8e300
Text 3

Long Integer +/-2147483
Memo 1.2 GB of text data
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AssetDetails . .
Field Name - Field Pos Field Type Field Length -
File_Id : 0 Text 6 .
Asset_Type . L : 1 Text 20
\/Hist_id No %\‘Sh\(\ s 2z Long Integer +/-2147483
/Descrilption N : 3 Memo 1.2 GB .of text:data
¥ Asset_Picture 4 Binary OLE 32X of ‘Binary Data
/ Asset_Map : 5 = Binary OLE . 32K of Binary Data.
J/Enclosure_Type : 6 ¢ Text ) 50
Gas : 7 ¢ Boolean .. Yes/No
Vv Electric - : 8 @ " Boolean Yes/No
Water : 9 Boolean. Yes/No
v Sewage : 10 : Boolean Yes/No -
J/Telephone : 11 : Boolean Yes/No
Portable_Test : 12 Boolean Yes/No
Battery Power : 13 Boolean Yes/No
+/Battery Status_Primary : 14 : Boolean Yes/No
sBattery_Status_Backup : 15 Boolean . Yes/No .
‘1»Battery Type : 16 : Text 50 -
]Battery_Replacement_Da\:e : 17 Date/Time Any Date and Time
¥ Connected_To : 18 : Text 50 -
> /Access_Description : 19 :- Memo- 1.2 GB of text data .
v Security_Details : 20 Memo 1.2 GB of text data-
v Key_Type : : 21 ¢ Text 50
Vv Last_Inspection _Date : 22 : Date/Time Any Date and Pime
/ Inspection_Interval Value- : 23 : Long Integer +/-2147483
S Inspection_ Interval ) k ; 24 : Text : 20
S {»" Portable Last_Test_Date ’ C{,\Q,C/ s 25 : Date/Time Any Date and Time -
.J< Portable Test_Interval Value : 26 : Long Integer +/-2147483
~* { Pportable_Test_Interval - 27 - Text 20 -
“« Asset_ Picture_Tvype : 28 : Text 3
Asset_Map_Type : 29 : Text 3
PEE S TR PR LR A L R RS X E SRR AL R SRR A S S ST A S R S R b L o bt ]
AssetTypeLookup .
Field Name Field Pos - Field Type Field Length
Asset_Type : 0 Text 20
EE R EEE S S R EE AR R R RS LS SETEL SRR R LR S LS R R RS Bk E R S —j
Autovalidation i N R
Field Name Field Pos Field Type Field Length / . 3e L
Autoval_id - : 0 = Text 12 ; },‘5277"3\ S
Stat_Param_Id S Text 10 - s\ *7
Auto_Validation Type s 2 Text 40 - S5 i :
Threshold : 3 Double +/-1.8e300. T
Warning 4 Boolean Yes/No i N
Display - : 5 : Boolean - .Yes/No- - } D _
Report : 6 Boolean Yes/No -
Threshold_Units 7 = Text. 20
Description : 8 : Text 50 :
R RS S SRS SRR S AR RS R EE SRS RSS R AR SR R Ll Sl
AutoValidationTypes
Field Name:- Field Pos . Field Type - Field Length -
Auto_validation_Type - : 0 Text 40
Type_Number . : 1 Byte 0 to 253
LR AR E R RS AR A2 E RS R LSS RES YA RS SRR RS AR S R L S
BoreholeConstructionbDetails
Field Name - Field Pos Field Type FPield Length
JStat_Param_Id : 0 Text 10 -
Construction_Method : 1. Text 50.
J Construction_Start_Date : 2 = Date/Time Any Date and Time
J Construction_gEnd_Date : 3z Date/Time - Any Date and Time .
{/Geophysical_Log : 4 Boolean Yes/No
¢ Construction_Level : 5 Double +/-1.8e300
 Construction_lLevel_Unit_Id i 6 Text - 3
J/ Well Driller_Address_id 2 7 s Long Integer +/-2147483 °
/ Comments : 8 = Memo .. 1.2 GB of text .data
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F:ield Length

+/-1.8e300
3

+/-1.8e300
3

+/-1.8e300
3

+/-1.8e300
3

Any Date and Time

50
+/-1.8e300
3

Any Date and Time

20
+/-1.8e300
3

1.2 GB of text data

50

Long Integer +/-2147483

BoreholebDetails
. Field Name Field Pos Field Type
Stat_Param_Id : 0 : Text
V@orehole_Type : 1 Text
__Test : 2 Boolean
/Natlonal Reference : 3 Text
Abstraction_Licence Ref : 4 Text
J : 5 = Text
: 6 = Text
7 Taxt
: 8 Text
: 8 Text
F brift_Cover : 10 : Text
Groundwater_Unit_No : 11 Text
vGround_Level : 12 Double
y/Ground_Level Unit_Id : 13 Text
v Well Depth : 14 Double
/Well Depth Unit_Id : 15 : Text
.~ Surface_Diameter s 16 : Double
v/Surface_Diameter_Unit_Id : 17 Text
/ Rest_Water_Level : 18 : Double
"/ Rest_Water_Level Unit_Id : 19 : Text
J/ Rest_Water_Level_pate : 20 : Date/Time
Position Of_Datum : 21 : Text
Pumping_Water_Level : 22 : Double
J/Pumnlng Water_Level Unit_TId : 23 : Text
Pumping_Water_ Level Date s 24 : Date/Time
Datum_Survey_ Type : 25 : Text
/ Pump_Invert_Level : 26 : Double
Pump_Invert_Level Unit_Id : 27 : Text
/ Comments : 28 : Memo
/ WIMS_Reference : 29 Text
¥ owner_Address_id : 30 :
}/Occupier_Address_id : 31 :
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Long Integer +/-2147483

Field Length
+/-327676
50

\
Field Length.é
20

—

Field Length
20

Field Length
20
10
255

Field Length
50

Long Integer +/-2147483

ChannelType ) .

: Field Name Field Pos Field Type
Channel_ Type_No : 0 Integer
Channel_Type : 1 Text
kkkkdrrrhdrdhhhrhdhkhhrrhddhdhrhhrkrrrrrrrrhorrrrrrrx
ClassificationFlowType

Field Name Field Pos Field Type
Flow_Type : 0 Text
A AX TR ITXETXXX TR AIT AT h kAT rdkrrrdrrrrrrrrrrrsd
DataType X
Field Name Field Pos Field Type
Data_Type : 0 = Text
P R R R R P T P YIS R S A
DerivedArchiveDetails
Field Name Field Pos Field Type
DARG_id : 0 Text
Stat_Param_Id : 1 o Text
Equation : 4 Text
o~ AR R A S R RS SRS RS sX R RS Rttt bt Ll ]
( DimensionDetails
\ Field Name Field Pos Field Type
<, Dimension_Id : 0 Text
] Dimension_Type : 1
X‘ Dimension_Value : 2z Text
~ Dimension_id_Type : 3 Taxt

- DimensionTypes
t Field Name : Field Pos Field Type
X~ Dimension_Description : 0 Text
; Dimension_Type : 1

20
50

Field Length
50

Long Integexr +/-2147483
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FlowGaugeDetails . ) ﬁ
Field Name. : Field Pos Field Type Field Length /
Stat_Param_Id : 0 Text 10° 'S
Flow_Gauge_Type : 1 Text 20
Hist_id : 2 Long Integer +/-2147483
Dimension_id : 3 = Text 50~ \ 5
Comments : 4 Memo 1.2 GB of ‘text data } N
National_ Reference. : 5 Text 20 - /
P P 22 S 2 A L E 22 2SR R RS2 LR RS PRI AR PR S R L L LS
FlowGaugeType h i
Field Name - Field Pos Field Type Field Length Z _(:\,f}“,\ N
Flow Gauge_Type . .0 : Text 50 . .
List_Of_Dimensions - 1 Text 50 J . C\\f{) e
L ALY
AhkddhkrrXrhkIhrdkrdhrrrrXr kb rrrxrrhrrddhdhdeddihksi Kj
InstrumentationDetails
Field Name . Field Pos Field Type Field Length
Stat_Param_Id : 0 Text 10
“Monitor : 1 Text 20 -
Instrument_sStatus - : 2 Text 50
7 From_Date 3 Date/Time Any Date and Time
To_Date : 4 : - Date/Time Any Date and Time
v Model : 5 Text 50
Description : 6 Text 100
-J, Serial_ Number . : 7 Text 20
V' Power_Requirements c: 8 Text 50
Battery_Power . - Boolean Yes/No -
v/ Battery Type : 10 : Text 50
v Battery Replacement Date : 11 . Date/Time Any Date and Time
v Sensor ;12 Text - 50
J Sensor_Model : 13 Text 50
Sensor_Description : 14 Text 100 -
</ Sensor_Serial Number - 15 : Text - 20
/ Range_Of_Operation : 16 Text 50
Comment:s! V) : 17 Memo 1.2 GB of text data
J/ Last_Calibration Date : 18 : Date/Time Any Date and Time
'Calibration_Interval Value : 19 : Integer +/-327676
+/Calibration_Interval : 20 Text. 20 -
J/ Sample_Interval_Value- : 21 : Integer +/-327676
JSample_Interval : 22 : Text 20
R E R AR T R L T E R R L TR RTE LR LIS L L S S g s
LinkParametersToUnits N
Field Name Field Pos Field Type Field Length ]
Param_Unit_Id PR Text 4 |
Parameter_Id . : 1 . Text 2 - H
Unit_Id : 2 Text - 3
IR E R R R R R AT LR S E L A E RS R R RIS RS S R R E RS L e s b ] v
LinkStationToParam . \
Field Name Field Pos Field Type Field Length
Stat_Param_Id. : 0 - Text - 10 [/
File_Id 1 Text- 6 \,\‘ ,
Display_Param_Unit_Id 2 - Text 4 i"
Archive_Start_Date_Time : 3 Date/Time - Any Date and Time |
Archive_End_Date_Time . : 4 Date/Time . Any Date and Time |
Summary. Start_Date_Time - : 5§ :. Date/Time - 2Any Date and Time
Summary_End Date_Time. : 6 Date/Time Any- Date and Time “ .
Pre_Set_Scale Min : 7 : | Double +/-1.8e300 : @
Pre_Set_Scale_Max. : 8. : Double - +/-1.8e300 i
Gap_Criteria . : 9 Long Integer +/-2147483 /
Interpolate_Data : 10 - Boolean - Yes/No
AutoVal_Available : 11 Boolean Yes/No
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LoggerChannelDetails
Field Name . Field Pos

Logger: Channel_id : 0
Logger_id : 1
Channel_Number : 2
Channel_ Type_No : 3
.Collect_Data : 4
Derivation_No : 5
Date_Of_Last_Download P
Intexrval : 9
Period : 10
Use_Pointer : 11
Bucket_Size : 12
Comment : 13

Field Type Field Length
Text 20 }j
Text 20
Integer +/-327676
Integer +/~327676
Boolean Yes/No
Integer +/-327676
Date/Time Any Date and Time
Text 20
Integer +/-327676
Boolean Yes/No
Double +/-1.8e300

Memo 1.2 GB of text data
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LoggerCrossReferenceDetails

Field Name Field Pos
XRef_id 0
Stat_Param_Id : 1
Logger_Channel_id : 2

: 3

Logger_Type

LR RS aE E E E E R e s R R SRRt st

LoggerDerivationType

Field Name Field Pos

Logger_Derivation_No
Logger_Derivation_Type

a
1

DTN YT

Field Type Field Length vj)
Text 20 /
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LoggerDetails
/Logger_Id Rl erower
J1Logger_Name
J Logger_Type
/ Telephone
/Baud_Rate
7/ auto_poll
/ Comments

TR T R LR TR Y

Field Name Field Pos

AN PO

R e R R e L L L

LoggerScaleFactors

Field Name Fie
Logger_Channel_id
LZ
LR
EZ
ER

Greater_than_Threshold
Less_than_Threshold
K1

K2

K3

K4

LTI TR TR )

e e

a

Pos
1
2
3
4
5
6
7
8
9
1
1

0
1

e e

e ae ke we
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MaintenanceSchedule

Field Name Field Pos

File_Id
Asset’ Type
From_Date
To_Date
Maintenance_Type
-/ Work_Required
v Last_Inspection_Date
Inspection_Interval_Value
2 Inspection_Interval

WAV DWNR O

Text 10 {
Text 20 \r
Text 50 / .
! A
Field Type Field Length
Integer +/~327676
Text 50
Field Type Field Length
Text 20 ’
Text 50 4
Text 50
Text 20 N
Integer +/-327676 )
Boolean Yes/No
Memo 1.2 GB of text data
Field Type Field Length F\
Text 20 3
Double +/-1.8e300 | . ~
Double +/-1.8e300 / R - o
Double +/-1.8e300 (_, 1 Ao ¥t
Double +/-1.8e300 / NS S A N
Double +/~1.82300 3 £
Double +/-1.8e300 ° ~
Double +/-1.8e300
Double +/-1.8e300 P
Double +/-1.8e300
Double +/-1.8e300
Field Type Field Length
Text 6
Text 20
Date/Time Any Date and Time “///
Date/Time Any Date and Time
Text 50
Memo 1.2 GB of text data

Date/Time Any Date and Time
Long Integer +/-2147483
Text 20
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MeasurementReferenceDetails

Field Name Fie

Stat_Param Id
Hist_id
Reference_ Type
Reference_ Value
Unit_Id -

B WNE O

Field Type Field Length

- Text 10

Long Integer +/-2147483

Text 20

Double _ +/-1.8e300 .
Text 3
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MeasurementReferenceTypes -
Field Name y  Field Pos Field Type Field Length.

Reference_Type .1 Text 20

HEEXRKEXXTX I AKX T TR AT T ATk rrrrrxrdbrdhderkrerddi

MonitoxrType ! :
Field Name- Field Pos.. Field Type Field Length
Monitor_Type : 0 Text . 50 .

EXXTEE RIS RS SRS S S22 R S A ARl XXX s X

NameConversionTable :
Field Name Field Pos Field .Type Field Length

Original_Name - : 0 Text 40
Actual_Name : 1 Text 40
Symbol s 2 Text 2-
Short_Name : 3 Text 6
drkdkhkThdrTrhrxhkdhkrhbddhhrhkdrddxrhrrdrdrrrrderhdrhrxrhddxind
NeighbourDetails .

Field Name Field .Pos Field Type Field Length
Neighbour_ Id - ’ : 0 Text 50
Stat__Param- Id N Text 10
Nearest_Neighbour _ Stat_Param_Id s 2 s Text 10
Relation_id : 3 Text . 50
Position_In_Group : 4 Integer +/-327676
EEEE R RS S S S R S LRSS RS RS S s XSS RS AR RS S RS
ParameterTypes

Field Name Field Pos. Field Type- Field. Length -
Parameter_Id P Text 2
Parameter_Name . F R Text . 30
Stored_Unit_Id 2. Text 3
Report_Label : 3 Text 20 -
Graph_Label - 4 Text 10
Archive_Type - : 57 ¢ Text 50
Used_In System - : 6 = Boolean Yes/No .
Data_Type - 7 Text 50
Rate : 8. : Boolean - Yes/No .
AXKTITRETRXE AR A AR AT AT XTI A N A b dhdderrdrd
PipeFlowDimensions

Field Name Field Pos.- Field Type. Field Length
Stat_Param_Id : 0 Text 10
Hist_TI4. 1 Long Integer +/-2147483
Pipe_Type : 2 Text 20
Pipe_Height : 3 Double* +/-1.8e300
Pipe_Width : 4 - Double - +/-1.8e300
X_Measurement_Base : 5 & Text 10
User_Pipe_Id : 6 Text 50
EE R R RS SRS SR 2RSS RS SRR Rt Rat ettt R R X2
PipeMeasurementBaseTypes

Field Name - Field Pos Field Type - Field Length
X_Measurement_Base : 0 Text 10
LE S E R RS SR R E S L S EE SRR RS EEEEES R E R
PipeUserDefinedDimensions

Field Name . Field Pos Field Type , Field Length
User_Pipe_Id Y : =1 Text 50
User_Pipe_Id ’ s 0 Text 50
X_Left FE S Double +/-1.8e300
X_Right : 2 s Double +/~-1.8e300
Y_Depth : 3 Double . +/-1.8e300
LA R A SRS RS SRR sl R e R L R R R R R I
PollingGroupDetails

Field Name Field Pos . Field Type Field Length
Polling Group_ id : 0 - Text . 50
Polling_Group_Name - : 17 . . Text 40

" Logger_Channel_id 2 Text 20
Date_Of_Next_Poll : -3 Date/Time 2ny Date and Time
Polling_Frequency 4 Date/Time Any Date and Time
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PumpTestDetails

S

Field Name, Field Pos Field Type Field Length ——

~/ Stat_Param Id : 0 Text , 10 \

‘Pump_Test_Ref No : 1 Text 20 j
¢ Pump_Test_Date : 2 Date/Time Any Date and Time ‘\
/ Pump_Test_Duration_Value : 3 Double +/-1.8e300 !
qump__Test_Duration_Interval : 4 = Text < 20 |
Pump_Test_Reliable_Yield Value : 5 Double +/-1.8e300 l’
:j/?ump_‘rest_Reliable_Yld_Unit_Id : 6 s Text 3 ]
Comments : 7 Memo 1.2 GB of text data }
Transmissivity : 8 :  Double +/-1.8e300 : / d WS
Transmissivity _Unit_Id nv\— on , : 9 Text 3 Y a

J Storativity : 10 : Double +/-1.8e300 S O vy

¢ Pump_Test_Type : 11 Text 100 _

J Observation_Station_Id : 12 Text 10 A
No_Of_Steps % on. : 13 :  Long Integer +/-2147483 Dot &,
Step_Duration ) no : 14 Long Integer +/-2147483 '\'ZS
Step_Duration_ Time_Unit : 15 : Text 20 ; : {’ 69

" Analysis_Method : 16 : Text 100
v Pump_Rate_Value : 17 : Double +/-1.8e300 i
Y Pump_Rate_Unit_Id : 18 : Text 2
 Leakage_Coef_Value . : 19 : Double +/~1.8e300 [N
-/Leakage_Coef_Unit_Id Nt oon s 20 Text 3 — ad\\/\
JWell_Efficiency : 21 : Text 20 9 N
Software_Package s 22 Text 50
 Analysis_By : 23 Text 50 2
J Pump_Diameter_(mm) s 24 Double +/-1.8e300 N <
J Pump_Type : 25 : Text 30
\/ Maximum_Drawdown : 26 : Double +/-1.8e300
/ Maximum_Drawdown _Unit_Id s 27 - Double +/-1.8e300
***************_*******t****************************
RainGaugeDetails \\jC\

Field Name Field Pos Field Type Field Length ’—\ g -
Stat_Param_Id : 0 Text 10 / \/\) 6‘) —r3j
National Number : 1 Text 10 / L’i . N
Gauge_Type : 2 s Text 20 / Us/"\ ov N
Bucket_Size : 3 Double +/-1.8e300 L/ s, DAY vl
Altitude : 4 Double +/~1.8e300 H g\‘“\\(,\,-'v" 352 -
Altitude_Unit_Id : 5 Text 3 oo N s A
Comments : 6 Memo 1.2 GB of text datd v "’;Xr, L
Next_Calibration Date : 7 Date/Time Any Date and Time v e TR
Hist_Td : 8 Long Integer +/-2147483 __",‘,,” N
Observer_Address_id : 9 . Long Integer +/-2147483 LA oW )
Gauge_Address_id : 10 : Long Integer +/-2147483 J,l- v
EE S22 RS PR S RS S S S EatsassSRRssRRitlAR sX RREs  XAX 2 2

. RatingCurves . 5

Field Name Field Pos Field Type Field Length \ i St i
Full_Curve_Id : 0 Long Integer +/-2147483 | H 1%_,.{“5‘* A
Segment_Number : 1 . Long Integer +/-2147483 (‘G ¥
Min_Stage : 2 Double +/-1.8e300
Max_Stage : 3 Double +/-1.8e300
c : 4 Double +/-1.8e300 \

a : 5 :  Double +/-1.8e300 |

B : 6 Double +/-1.8e300 7

Comments FY B Text 50

EE R S EE R RS SR T X RS RS E SRS RS R RS LSRR RS LR AL SRS RS S X

RatingHistories ~

Field Name Field Pos Field Type Field Length oy
Rating_History_ Id : 0 Text 20 H \ ‘)s\
From_Date : 1 . Date/Time Any Date and Time M{,L""ﬁ \3
To_Date : 2 : Date/Time Any Date and Time 3 .
Comments : 3 Text 255 (5
tA A S A S A R R R RSl RS R EEES s R 2]

. RatingHistoryLink

Field Name Field Pos Field Type Field Length N
Rating History Id : 0 Text 20

‘ Stat_Param_Rating_Set_Id s 1 Text 20
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RatingSetCurveLink

Field Name - Field Pos
Stat_Param_Rating_ Set_Id : 0
Full_Curve_Id : 1

Field Type Field Length .
Text 20
Long Integer +/-2147483
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SampleArchive

Field Name Field Pos
Stat_Param_Id i 0
Date_Time : 1
Data_vValue : 2
Code : 3

Field Type

U ol Vo
oy

C. &,

Field Length
Text 10
Date/Time Any Date and Time -
Double +/-1.8e300
Integer +/=-327676

kA kxdkhrdbhdd bbb bhdbdrtirddrdrrdrdrrdhriddrritid

SensorType
Field Name Field Pos
Sensor_Type : 0

Field Type
Text

Field Length
50

FEE TR SRR RS 28 8 R 22 a2 R R s R i s sttt ety

StationClassification .
Field Name

Stat_Param_Id

From_Date

To _Date

Flow_Type .

Classification

Reliability

Comment

Field. Pos.

=

oee ve ee e
N oUW

Field Type . Field Length

Text 10

Date/Time Any Date and Time
Date/Time Any Date and.Time
Text 20

Text - 20

Text - 20

Text 255

AEXEAERT A XA TR F XA A A AT A XA AT TR A AT A A AT Ak d kAT NN

StationComments

Field Name Field Pos
File_TId : 0 =
Station_Comments - 1
X EEREKR AR KEERKRERKNRKRKXTKRRRRKRRNRRRRR R AR AR KX AT A X**
StationDetails

Field Name Field Pos
Station_Id PR
Station_Name . 1
File_Id- 2
Location_bescription- : 3.
NGR s 4
Area_Ref : 5
Day Start : 6
Archive_Start_pate_Time - : 7
Archive_End_Date_ Time : 8
Summary_Start_Date_Time : 9
Summary_End. Date_.Time : 10 :
Active_Site_Indicator. : 12 :
HLog2_Station s 13
Rainark_Station : 14

A AT A A I AT A A AT A AL A AT A AL A AT AT AT A A AN

StationStatisticsData
Field Name -
Stat_Param Id
Stat_TId
Statistic_Type
Statistic_value
Statistic_Unit_Id

™

Field

Pos
Q
1
2
3
4

*k**'z*****t******************t*‘****i*******t*****

StatisticTypes
Field Name-

Statistic_Type

Field Pos
1

LA R R L S AR RS s ARl R e s R R S

StnRatingSetCommentLink

. Field Name Field Pos
Stat_Param_Ig - : 0
Stat_Param_Rating Set_Id . : 1 -
Rating_Set_Id = 2
Comments : 3

~
/

/
[
(

\ ;‘ 3%
I

A

Field Type  Field Length . J o
Text 6 - 7o >
Memo 1.2 GB of text data | ‘kxé s
& &4 -
Field Type Field Length .
: Text 20
Text 50 t g
Text : N T
Text 50 Vot Lo
Text . 12 - Eﬁ,,x '
Text 20 _ . Y& Ny =
Date/Time . Any Date and Time \ IR LN
Date/Time Any Date and Time. } y&xé\ﬁ“" \ L
Date/Time . Any Date and Time g iy
Date/Time Any Date and Time - | ’
Date/Time Any Date and Time -
Boolean Yes/No 4 A "
Boolean Yes/No H AL
Boolean Yes/No J
- Field Type Field Length.™ ~
Text 10 Y T
Long Integer +/-2147483 VA, ,3; woe
Text 30 ¥ ARV AN
Double - +/-1.8e300 & J
Text - 3 }
4 kK
~ Field Type Field Length-
Text - 30
* e ¥
Field Type Field Length — -
Text i0 . i Lo 2’”
Text 20 < [ SR YN
L L xAD
Text 20 E V&})
Memo 1.2 GB of text data

—
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StratigraphyDetails
Field Name Field Pos

Stratigraphy id : 0
Stat_Param_Id : 1
From Level s 2
To_Level : 3
Stratum : 4
Lithology : 5
Liner_Type : B
Diameter . 7
Comments : 8

P R T TR T R TR TR TRRYY

Field Type Field Length
Text 20
Text 10
Double +/-1.8e300
Double +/-1.8e300
Text 50
Text 50
Text 50
Double +/-1.8e300
Memo 1.2 GB of text data

AXEAXTXXE T XTI XTTRATR I XTI XTI h T hddTArdhkdhhrrhderrddrrrhhdx

Field Type Field Length
Long Integer +/-2147483
Long Integer +/-2147483
Text 6
Text 4
Long Integer +/-2147483

Field Type Field Length
Text 50 -
Text 100

Long Integer +/-2147483

SubGroupEntries

Field Name Field Pos
Sub_Group_Entries_id : 0
Sub_Group_ID : 1 s
FileId : 2.
Param_Unit_Id : 3
Entry Order : 4
EEEEEEEEEEE LR LRSS S S A A st s RS ARl RS REStEE EEEEE )
SubGroupIndex

Field Name Field Pos
Name : 0
Description : 1
Sub_Group_Id s 2 oz
HEE I KT AT LXK ARA T A ATk kT h T XXX T Tk >xx
SystemInformation

Field Name Field Pos
Licence_Name : 0
Version_Number F
Dial_Up_Prefix : 2

Field Type Field Length
Text 50
Text 10
Text 10

KA EK KRR TR XTETR AR T XTI XTI XTI ATk d X ddd

TimeIntervals )

Field Name Field Pos
Time_Intervals : 0
Time_Order s 1

Field Type

Field Length
Text 20
Integer +/-327676

ThhkEIX A XA XTI AT Ardkrdrrrrrrrrdrrdrrdbdrrddrrrhrdirrdrrid

UnitTypes
Field Name Field Pos
Unit_Id ’ :
Unit_Name ’
Unit_Label
Conv_Factor_ A
Conv_Factor_ B
Conv_Factor_C

N WO
L TR TR PR TRy

Field Type Field Length
Text 3
Text 30
Text 10
Double +/-1.8e300
Double +/-1.8e300
+/-1.8e300

Double



I

StaL Param Id

Stat - Param_Id "

Rating_Set_Id
Comments

,FdCuveId

. lparameter_Id’

= paramster_Mams
i| Stored_Unit_1d
‘ Report_Label

Graph_Label

' |archive_Type

sed_In_System

File_Id
: Dnsplay_Pararn_lJnit_Id
: |Archive_Start_Date_Time

% |archive_End_Date_Time

Summary _Start_Date_Tirnc,
Summary_End_Date_Time
Y IPre_Set_Scale_Min®
o {Pre ‘?Pt Sc IP _Max

' Stat~Param_Id

3 Logger _Type
Telephone’
1Baud_Rate

‘|From Date
-1 To_Date

(1 Gauge_Type
1Bucket_Size
Altitude

TR

AItitude_Unit__Id

Stat_Param_Id
(st _id ’
*|Reference_Type
Reference_Value

Auto_Poll
i Comm‘ents

| stat_| Param Id

Borehole_Type

-1Ground_Level

1o Ground_Leve!_Unit_}
lwel_pepth

TH well_Depth_Linit_Ic?
{surface_Diameter
1i]surface_Diameter :

Pump Test
Iain_Aquifer
Comments

i Néarest Neighbour

= | To_Date

\« -t L()'r NERTTN

| Stat_Param_ld

Flow_Gauge T"ype
Hest_id
Dimension_id

-w_Gmge__Typ
:_Of_Dimensp

VEE T T e

Dumenrxon De,cnphor

P

Logger_Channcl_id
oigger_id ’
{Channal_Pumbizr
Jcharinel_Type_Mo
{Collect_Data
Derivation_Mo

: |Interval

ne
tﬁ- .3.1‘- £ aﬁi{ “D—‘“‘“‘“‘*‘

Date_Of _Last_Dawnlog

ﬁf’ﬁiél ]

|Dimension_Id =
~ IDimension_Ty

ol Dlmen.,lon Va

21w,

Jiption

| Mumber

. 'r_Requireme
il ‘

Hist_) d”
1From_Date

{Stat_Parani_Id
JHistory _Type

LA mam; =

. th‘u_L‘éve!'

Stat_Param_ld

To_Level
Stratum
Material
Liner_Type
Diamster

iy Stat_Param__Id
! 'l‘iSt_Id

Stat}ararr:_ld
{Logger_Channel_id
Logger_Type

Jsegment | Nurnber
Min_Stage
! Max_Stage

:umwfal_u -
Jstat_Param_ld

1 Auto_ validation_T';

1 File1d
}‘ Param_Unit I-

i r\ldn{_étations .
i [\lqm_Paranxs
Description

I1Unit_Label

Conv_Factor_#
W conv_Factor_B
|| Conv_Factor_C

, Stat_Param_Id"’
Address_Type

Unit_Name

| Stat_Param_Id |
|Stat_Id

? | Statistic_Type

£.| Statistic_Valus

| Statistic_Urit_Id 4

' Aés—et_Type '
i |From_Date
3170 Date

Mairkenance_Type

D andG
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S. EVALUATION OF SOFTWARE PACKAGES

5.1 Aquachem
5.1.1 ~  Introduction -

Aquachem .is an - integrated software package developed specifically for graphical -and ..
numerical analysis and modelling of aqueous geochemical datasets. It has been developed by
Waterloo Hydrogeologic Inc. in Canada. It features a customisable .geochemical database;:
automatic calculation of geochemical parameters; and a wide range of data processing and
presentation options.

For this study the distributors Scientific Software Group provided -a full copy of- Aquachem
3.6.2 for evaluation purposes. It is understood that a new version of Aquachem:is due for
release in March 1999, which will have an Access based database and will' be Year 2000 .
compliant. -

5.1.2 Compatibility with MS Office -
Data import :

Data can easily be imported into Aquachem as tab delimited ASCII files.of a form which can
easily be created with Access or Excel. A masking file is required to tell Aquachem the
format of the data to be -input.. An-existing masking file can be used, or updated, or a
completely new masking. file can be created. The routines in Aquachem for editing and
creating masking files are easy to use. If the first row of the ASCII file contains the same
field names as are used within Aquachem (which can be done with Access), then data import -
is virtually automatic.- '

Graphics export -

Graphics can be exported from Aquachem using the ‘Copy Graph’ option. For some reason
the graphs tend to occupy only a small corner of the picture created, requiring cropping in
Word or Powerpoint. The quality of the pasted graphics is not very good, -but can be improved
by enlarging the graphic on the screen prior to copying and pasting (see examples). All pasted-
graphs have a pale grey background which cannot be removed.

Data export -

Data can be exported from Aquachem as ASCII tab delimited files, in a form that can easily
be read by Excel without any.reformatting. Only sample-data-are exported (not the results of
geochemical calculations). Summary statistics tables can be exported as unformatted text. :

Data management - -

Data in Aquachem are held within the Aquachem database. Previously -imported data can be
updated and appended. There is room in the ‘header information’ to record Sample ID; Site,
Location, Date, Project, Geology; Lithology, Reference and Water Type. Information such as
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Groundwater Body can be stored in the Project Field. Records can be selected and omitted, to
reduce a large dataset down to a manageable size.

Simple searches can be undertaken for a number of criteria, but the operators are limited to
x> =" and ‘Like’. Thus, if appropriate information is entered into the database,
searches can be made by Borehole, Groundwater Body, Geology, Date, etc.. Box searches
around a point can be made, but radial searches are not possible.

Data can be assigned to groups for plotting. The group assignment appears to be lost on
opening and closing a project.

A key feature of Aquachem is the ‘Identify’ tool which allows points on graphs or maps to be
identified by point and clicking on them with the mouse, either in the data table or on the
graph.

5.1.3 Data processing and presentation capabilities
Time series

Aquachem has the facility for time series plots. All selected data from a single parameter are
plotted against date, which may lead to a meaningless jumble if data from more than one well
are plotted on the same graph. Data from a number of wells may be plotted by assigning
different wells to different groups. Time series plots for a number of parameters can be
plotted on the same page using the facility for printing multiple graphs.

Bar charts

Histograms of frequency of different concentrations for a given parameter can be plotted for
any selected data set. The location of any sample on the frequency chart can be identified
with the ‘Identify’ tool. No other bar charts are supported.

Cross plots

Scatterplots can be produced, plotting any two parameters against each other. The sum of two
parameters (e.g. Na+ K) can also be used for one axis.

Mapping

Aquachem has the facility for plotting of a basic map showing well locations, with the option
for importing a .dxf file to use as a background. Map symbol sizes can be varied according o
concentration of any parameter, providing a useful visual estimate of distribution of elevated
values.

Contouring
Aquachem does not have the facility for any contouring.
Box plots

Aquachem does not have any facility for generation of boxplots.
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Piper diagrams-

Piper.diagrams can be easily plotted using Aquachem. There are plenty of options including
with or without a grid, addition of legend, and symbol size dependent on a chosen parameter.

The fonts for the axis labels are easily changed. The default axes can be changed to include -
for example Na+K instead of Na.

Other Geochemistry plots-

Aquachem has the facility for the following other geochemistry plots for multiple samples:

Durov =

Langelier-Ludwig (Na+K v. Cl+S04) -

Schoeller (including the option for a large number-of user selected parameters)
Ternary

It also has the facility for the following geochemical plots for single samples

e Stff
e Pie
e Radial -

Simple statistics

Aquachem will produce a simple statistical summary of all selected records. An example is
shown below.

Min: - Max . Average  St.Dev. Dev. Var% . Sample
Coeffn . No
Na-- 7.0 47.0 17.204 12.558° 72994 . 85.0 23 -
Ca 118.0 139.0 127.0° 5.641 4.442 - 15.0 23
Mg 14 7.1 3346 - 2089 62418 80.0 23
Cl 13.0 83.0 32208 22.234 - 69.031 84.0: 24
SO4 1.0 - 73.0 27.583 23.884 - 86.587  99.0 24
NO3. 3.7 9.2 5.415° 1.301 24.033 . 60.0 64"
NO2 0.003" 0.097+ 0.01 0.019 180.15. 97.0 -- 64

The summary statistics do not include any calculations of percentiles.
Simple geochemical calculations -

Aquachem has the facility for a wide range of geochemical calculations including ion balance,
milli-equivalents, milli-moles, sum of anions; sum-of cations-and hardness. It also includes
options for comparing groundwaters and mixing groundwaters.

Comparison with standards

Aquachem has the facility to produce reports listing determinands above standard for-each-
sample in the working set. The standards.are determined in the masking file used for data .
import, or in the File - Preferences - Data Structure option.. The default standards are alleged
to be based on the Directive of the EEC on the quality of water for human consumption, 1980.
It should be possible to enter UK drinking water standards, but during evaluation difficulty
was encountered in changing the reference, although the standard could be changed.
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There is no facility for automated visual comparison with standards although it would be
possible to run a search for values above standard, and highlight or change the symbols on the
values identified.

Trend analysis with confidence limits
Aquachem does not have any facility for statistical trend analysis.
Other capabilities

Aquachem has an interface with the Fortran geochemical modelling program PHREEQC
(which can be downloaded free off the Internet). According to the Help information, no
particular knowledge of PHREEQC is necessary for simple simulations such as speciation and
saturation calculations, dissolving or precipitation of minerals or mixing solutions. The
Aquachem database can be used to generate PHREEQC input files for more complex
modelling.

Aquachem has a function to calculate geothermometer estimates by a number of different
methods. There is also a function to produce geothermometer plots to compare estimates
from different geothermometers. These tools may be useful for data interpretation, but
evaluation of them is beyond the scope of this project.

51.4 General features
Handling of less-than values

Aquachem has two options for the treatment of less-than values in calculations and on graphs
- to ignore them, or to take them as the detection limit. Although the presence of less than
values is indicated in the database form for each well, there is no indication on any of the
graphs that there may be results below detection limits. This is potentially misleading and not
in line with the Environment Agency Code of Practice for Data Handling. It would be
possible to individually assign all less-than values to a specific group to see different plot
symbols, but this would be time consuming and operators would be unlikely. to do this
routinely. It does not appear possible to run a search for the presence of less-than values.

Quality of graphical output including customisation

The graphics are generally of high quality when printed directly from Aquachem. As
described above some quality is lost when copied and pasted into MS Office. Font style and
size can be changed, and there are options for text location. There do not appear to be options
for line thickness, which might be important when designing a graph for overhead
presentation.

Accessibility (ease of use without training)

Aquachem is easy to use without training, once the basic layout of the package has been
grasped.
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Convenience -

Some features of Aquachem appear to be:quite user-unfriendly. The screen always shows the -
‘record list’ which includes a listing of some header information for all active records. It does
not appear possible to sort this record list, or select which information appears init.

During evaluation Aquachem appeared to crash or hang quite frequently, for example during
some searches.

Automation of Routine Tasks

Aquachem does not appear to allow automation of routine tasks other than the default tasks
for which it is set up. It does not have a memory of previous searches, so for example routine
searches by groundwater body or a box search must be keyed in freshly each time they are -
required.

Customisation

Aquachem has no facility for customisation for user-defined tasks, -such as statistics. It does"
allow choice of the parameters to be plotted in each graph type.

Year 2000 Compliance

The current version of Aquachem is not fully Year 2000 compliant. -If dates after the Year -
2000 are imported then the individual database records show the correct data, time series plot .
correctly; and a search for all dates before 2000 successfully excludes dates in the new
millennium. . The depiction of the date in the ‘record list’ is however corrupted. : -

Technical Support

The software developers Waterloo Hydrogeologic were quite unhelpful when approached for
an evaluation copy of the software (they advocated purchase of a copy and taking advantage
of the 30 day money back guarantee).- They have not been approached for further technical
support, but have a reputation for unhelpfulness with other software. -

The distributors Scientific Software Group have been very-helpful when -approached, and
provided virtually instant responses to email requests for information, including an evaluation
copy of the software. They were supportive but initially ineffective when problems arose with -
installation of the software, and did eventually come up with a working solution (copy all the .-
installation disks onto a temporary folder on the C: drive, and install from there).- They have .
also provided limited information to technical queries.

Help

The online Aquachem Help is largely limited to descriptions of the file menus, and does -not
include -any search facilities. It is therefore good for explaining what the software does, but -
not good for finding out how to do something you think it might -be able to do.
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5.2 HydroGen32

5.2.1 Introduction Brief Description of package, purpose, etc.

Hydrogen32 is designed for the graphical analysis of water quality data, developed by
Formlink Pty Ltd of Australia. The results of chemical analysis of water samples are entered
into a grid in mg/l. This information is then used to calculate milli-equivalents or milli-
equivalent percentages, water type, sodium absorption ratio and sodium percentage. Graphs
can also be constructed from the information in the grid.

For this study the distributors recommended the evaluation copy of the software available
from the Formlink website on the internet. The evaluation software can be used for 45 days
or 100 uses, and has virtually all the capability of the actual software. It is rendered unusable
for standard use by distortion of the axes titles and data points on printing.

5.2.2 Compatibility with MS Office
Data import

Hydrogen32 has space for 20 parameters within its database, of which only eight may be non-
ionic in character. Data can be imported as .csv files, of a form which can be created with
Access. The file also requires dates to be set up as four digit years, with leading digits.
Values below detection limits are not supported, so that negative values and less than signs
must be removed from the data prior to import.

A template can be set up to receive the information. This is achieved by creating a project,
changing the column parameters (only 8 may be non-ionic and those which are ionic must
have values entered for molecular mass and valance) and saving the project as a template.

The data import aspect of this program can be frustrating as there is no help given on how the
input file should be modified if the initial import attempt is unsuccessful.

It is possible to import a large amount of data, but the software performance is reduced with
large datasets. The program did not respond to selection of records by mouse clicks when
there was a large number (>5000) of records in the database, however it did when the dataset
was more manageable (50). It is likely to be more practical to select the data subsets in
Access and only use a working subset of data in Hydrogen32.

Graphics export

Graphics can be exported from Hydrogen32 using the ‘copy graph image’ in edit. The quality
of the pasted graphs is not very good. Graphs cannot be modified once they have been pasted
into the package. e.g.:
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Data export

Data can be exported from Hydrogen32 .as .csv files comma delimited.files. The. export.
wizard requires. selection of the required parameters for export, and both the analytical data :
and the calculated values (e.g. meq’s, SARSs) can be exported. The resulting csv file can be
easily read in Excel..

Data Management

Data are held in Hydrogen32 within the grid system which serves as a database. Previously
imported- data can be appended or overwritten -but not updated. The sample information-:
which can be recorded is limited to Sample Reference and Date, an ID number:is assigned to
each record when it is selected by a check mark next to it. This ID number will be changed if
the record or other records are ‘de-selected, it can be displayed on the graph next to ‘the
datapoint if required.

It appears to be the intention of the program that only. selected records will appear on a table
and those can be changed by deselecting and refreshing the graph. However, this option does -
not appear to function in the-version provided for evaluation. The graph must be re-created
afresh in order for only the selected records to feature.

There is a facility for performing searches on the data using -a button within the toolbar of the
data-grid window. The search can be defined as “equal to, not equal to, less than, less or
equal, more or equal, more than, between, not.between” a value of any of the parameters used,
including dates.

The data can be sorted by any parameter,-but dates are treated. as text strings, so that they are -
sorted by day then month then year rather than in chronological order.
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There is no facility for grouping the data beyond simple selection or non-selection.

There is no ‘point and shoot’ facility allowing points on graphs or maps to be identified in the
grid system or vice-versa.

52.3 Data processing and presentation capabilities
Time series

Hydrogen32 does not have the facility for time-series plots.
Bar charts

There is a facility in Hydrogen32 for creating bar graphs. This can be used for example to
compare cation concentrations data for individual samples, but it does not appear possible to
create summary histograms, for example the frequency of different concentrations for a given
parameter.

Cross plots

Scatterplots can be produced in Hydrogen 32, plotting any two parameters against each other.
Mapping

Hydrogen 32 does not have the facility for mapping.

Contouring

Hydrogen32 does not have the facility for contouring.

Box plots

Hydrogen32 does not have the facility for box plots.

Piper diagrams

Piper diagrams can be easily plotted using Hydrogen32. There are a number of options
including with or without a grid, labels beside data points, data beside graph. There is the
option of data circles (e.g. For total dissolved solids) and points can be assigned a particular
colour or symbol. The axes themselves can be changed (e.g. From Na to Na+K) by editing the
mapping, however, the fonts for the axes are not easily changed. It does not appear possible to
add a legend to a Piper diagram.

Other Geochemistry plots

Hydrogen32 has the facility for the following other geochemistry plots for multiple samples:

Durov
Expanded Durov
Ternary
Schoeller
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Hydrogen32 has the facility for the following other geochemistry plots-for individual samples:

Stiff
Radial -
Pie
Vectors

Simple statistics:
Hydrogen32 does not have the facility to perform statistics on the data.
Simple geochemical calculations -

Hydrogen32 has the facility. for a range of geochemical calculations, including ion balance,
milli-equivalents, milli-equivalents (percentages), Sodium  Absorption Ratio. (SAR) -and
Sodium Percentage (NAP)..It also give a description of the water type (e.g. Ca, HCO3, SO4).

Comparison with standards .

Hydrogen32 does not have the facility to compare data with standards, although if the
standards were known the “select rows by criteria” button could be used to select those:
records-where the value is greater than the standard.

Trend analysis with- confidence limits

Hydrogen32 does not have any facility for statistical trend analysis.

Other capabilities -

Hydrogen32 does not have any other capabilities than those discussed above.
5.2.4 : General features

Data handling - less than:values, nil and null values -

There is no special facility for handling less than, nil or null values.

Where an imported value is left blank Hydrogen32 assigns it a value of 0, where the value is
text or preceded by a < or - sign the import fails and the user is forced to re-examine the data
file to find the source of the failure.:

Where an attempt is-made to enter a value-into the grid as text, a negative value; a <value or a
blank an “invalid number format” error message-occurs.

Quality of graphical output including customisation -

The graphics are of high quality when printed directly from Hydrogen32, however the quality
is slightly impaired when the graphs-are exported to other applications. There is little
flexibility to customise the page set-up when printing directly from Hydrogen32. Only one
graph can be. printed per page and the associated data can be printed out on separate pages or -
not as required.
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There is no facility for changing the font size or styles.
It is easy to add the users company logo to all graphs produced with Hydrogen32.
Accessibility (ease of use without training)

Hydrogen32 is relatively easy to use without training. The electronic help files were not
available with the evaluation copy. With these, the package might have been even easier to
learn.

Convenience

The assignment of random ID numbers to selected records was not ideal. It would have been
more desirable if the unique ID numbers assigned by the Access database could have been
used.

Some features appear only to be available on buttons rather than in pull-down menus, making
them more difficult to find.

Automation of Routine Tasks

The package does not have a facility allowing the automation of routine tasks other than the
default tasks for which it is set up. The package does not however have a memory of previous
searches.

Customisation

A project template can be set up which removes the necessity of re-defining the parameters
used each time data is imported. Graphs can be customised and saved within pIO_]eCtS and
project templates to remove the necessity of re-customising the graph.

Year 2000 Compliance

Hydrogen32 appears to be Year 2000 compliant. As the package does not perform time series
plots the purpose of the date is merely to provide an identifier. However, dates are entered
with a four digit year so dates beyond the year 2000 are unlikely to present a problem.

Technical Support

Formlink were approached by email regarding the lack of help files with Hydrogen, and
responded virtually immediately with a manual and offer of further help.

Help
The online Hydrogen32 help was not operational in the evaluation copy provided.
5.2.5 Conclusions

Assessment of the evaluation copy shows that, although easy to use for specific tasks,
Hydrogen32 is very limited in its capabilities compared to Aquachem. It has no facility for
identifying values below detection limits, or treating them as recommended by the
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Environment Agency Code of Practice for Data Handling. It only holds‘a limited amount of
sampling information (i.e. reference-and date)-and cannot be used for time series plots. The
Piper diagrams are reasonable, but data point identification and legends are poor-compared to
Aquachem:

R&D Project Record P2/088/01 5-11



Recommendations for the Processing and Presentation of Groundwater Quality Data

5.3 Groundwater for Windows
5.3.1 Introduction

GroundWater for Windows is a relational database and groundwater information system
which was originally developed for the United Nations. It is no longer supported by the
United Nations, but continues to be developed by the original authors Dr Jasminko Karanjac
and Dr Dusan Braticevic. It is essentially freeware, but the authors charge a basic price of
US$395 to cover distribution of manuals and software, and technical support for the first six
months. Having paid this initial fee the software and manuals can be freely distributed within
the organisation.

Groundwater for Windows includes modules for groundwater data processing and
presentation, including:

Chemical Data

Pumping Test Processing and Aquifer Parameters

Well Logs and Well Construction Data

Lithologic, Hydrogeologic and Stratigraphic Cross-Sections
Mapping

Abstraction

Step Drawdown Test Data

Water Level Measurement Data

Grain Size Distribution Curves

Hydrogeological Calculations

The Chemical Data module of Groundwater for Windows v1.31 bought from Dr Jasminko
Karanjac was used for this evaluation.

53.2 Compatibility with MS Office
Data import

According to the manual, data can be imported from ASCII files. The ASCII files appear to
be of a specific width delimited format which could be generated from Access, possibly via
Excel for some formatting. The data import facility has not been tested using Environment
Agency Data for this project.

Graphics export

It does not appear possible to export the graphics generated by GWW (including geochemical
diagrams and maps) in a form compatible with MS Office. There is no ‘Copy Graph’
function, and the ‘Save Graph’ function does not appear to save graphs to externally
accessible files.

As a result of this significant limitation in the software a full evaluation of GWW was not
carried out because the software is considered unlikely to be compatible with the Environment
Agency ‘harmonised desktop’.

R&D Project Record P2/088/01 3-12



Recommendations for the Processing and Presentation of Groundwater Quality Data -

Data export

GWW data can be exported as standard ASCII width: delimited files, which .can be read by
Excel or Access. They need some reformatting for the files to be usable.

5.3.3 Data processing and presentation capabilities
Time series -

GWW does not appear to have the facility for the plotting of time series of water chemistry .
data, although the advertising literature on the internet suggests that this should be possible.

Bar charts

GWW has no facility for plotting bar charts of water chemistry data.
Cross plots

GWW has no facility for generating cross plots of water chemistry.data.
Mapping.

The locations of water samples can be plotted on maps in GWW. ~ According to the manual
basemaps can be imported as .dxf files, but this has not been tested with Environment-Agency
data.

Contouring

It is understood that GWW is capable of contouring any space distributed parameter including
chemical constituents, but this facility has not been evaluated for this project.

Box plots:..

GWW has no facility for generating box plots. -

Piper diagrams

Piper diagrams can be generated very easily using GWW.
Other Geochemistry plots

GWW also supports the generation-of Schoeller Diagrams, Stiff Diagrams. and Wilcox:
Diagrams. Wilcox diagrams are irrigation water quality diagrams and not appropriate to UK
Groundwater applications.

Simple geochemical calculations .-
GWW allows calculation of milli-equivalents from data entered as milligrams per litre.
Comparison with standards

GWW does not have any facility for routine comparison with standards. -
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Trend analysis with confidence limits
GWW does not have an facility for trend analysis with confidence limits.
Other capabilities

As described in the introduction above GWW has a wide range of other capabilities, which
have not been evaluated for this project.

5.3.4 General features

Data handling - less than values, nil and null values
Not evaluated.

Quality of graphical output including customisation

The graphical output is of acceptable quality when printed, but not as good as Aquachem or
HydroGen32. As described above the graphics cannot be exported to MS Office.

Accessibility (ease of use without training)

GWW has such a range of options that it is quite difficult to load up and get running, and all
functions are not clear and intuitive. Data import may be awkward.

Convenience

GWW does not appear particularly convenien;t to use.
Automation of Routine Tasks

GWW does not appear to allow easy éutomation of routine tasks.
Customisation

Data entry forms, graphical output, maps etc. can be customised 1o some extent to suit the
user.

Year 2000 Compliance

It is not known whether GWW is Year 2000 compliant. The functions evaluated in this study
did not include any time dependant facilities.

Technical Support

Technical support is provided by email by the hydrogeologist author, Dr Jasminko Karanjac.
During the evaluation helpful responses to problems were received almost by return of email.

Help

The help files are not detailed and are limited in extent.
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5.3.5. Conclusions

Groundwater for Windows has a wide ranging - functionality for general groundwater- data
processing ‘and .presentation. It is however very. limited in its compatibility with other
systems, including data import and, particularly, graphics export. This makes it unlikely to be
compatible with the Environment Agency ‘harmonised desktop™ and.: therefore unsuitable for
Environment Agency purposes.
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5.4 Chemstat
5.4.1 Introduction

Chemstat is software designed for the statistical analysis of groundwater quality data at
hazardous waste land disposal sites in the United States (RCRA facilities - Resource
Recovery and Conservation Act 1976). The literature suggests that ‘the number of samples
and number of wells are limited only by available computer memory’. It was recommended
for further consideration in this study because of its advertised ability to carry out statistical
analysis including box and whisker plots, and time series plots.

A fully working copy of Chemstat Version 1.51 was supplied by the distributors Scientific
Software Group for evaluation purposes.

5.4.2 Compatibility with MS Office
Data import

Chemstat allows straightforward import of ASCII files of a fixed form which can be generated
using Access or Excel. Import data for one parameter can be easily generated using an Access
query, but import of data for more than one parameter would require concatenation in Excel or
Word of data files exported as individual queries.

Graphics export

Chemstat allows export of graphics as pictures to MS Office using Copy Graph. The quality
of the exported graphics is acceptable for inclusion as document figures, although the default
font size is rather small.

Data export

Tables including summary statistics can be imported as rich text files or tab delimited files,
allowing manipulation in Word or Excel.

54.3 Data processing and presentation capabilities
Time series

Chemstat allows straightforward plotting of time series data. Time series data can be plotted
on one graph for one well or many wells over a specified time period. Data for a number of
parameters from one well only can be plotted on the same chart.

Bar charts
Chemstat has no facility for the plotting of bar charts.
Cross plots

Chemstat has no facility for the plotting of cross plots.
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Mapping -

Chemstat has no facility for mapping..
Contouring. -

Chemstat has no facility for contouring data.

Box plots

Chemstat can be used to generate box and whisker plots to compare data for individual wells, .

but the wells cannot easily.be grouped to allow comparison of multiple wells from different
areas. The Agency requires to be able to produce box and whisker plots to compare data from
different groundwater bodies, aquifers etc. It might be possible to-achieve this-with Chemstat -
by adapting the data import files to treat the grouped data as if they were wells (i.e. to put for-.-
example the name of the groundwater body in the place reserved for well name) but this is
unlikely to be generally satisfactory.

Piper.diagrams

Chemstat has no facility for drawing Piper diagrams.

Other geochemistry diagrams-.

Chemstat has no facility for drawing other specialist geochemical diagrams.
Simple statistics

Chemstat includes fixed routines for generating summary statistics for data from each well,
including mean, -standard deviation : and : quartile statistics. ~ There- is no option for -
customisation to include other percentiles, or to group the data other than by well.

Simple geochemical calculations .
Chemstat does not include any facility. for simple geochemical calculations. .
Comparison with standards

If entered with the data, values for comparison such as-drinking water standards can be
automatically: plotted on the time series -concentration graphs for each of the monitoring
occasions. It does not appear possible to join the points to make a line.:

Trend:analysis with confidence limits
See statistics review.
Other capabilities

Chemstat includes a range: of graphical and tabular statistical analysis methods, listed below.
The Chemstat Help option provides user-friendly descriptions of how and when to use the.
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analysis methods. Graphical methods such as Shewhart-CUSUM and Exponentially Weighted
Moving Average Control Charts can be used for intra-well or inter-well comparisons.

Chemstat Analysis Methods

Data Display Results View
Basic Statistics
Quartiles

Graphs Box-Plot

Concentration vs. Time Graph

Multiple Well Concentration vs. Time Graph

Multiple Parameter Concentration vs. Time Graph
Shewhart-CUSUM Control Chart

Exponentially Weighted Moving Average Control Chart
Probability Plot

Parametric Methods Parametric ANOVA
Parametric Prediction Limit
Parametric Tolerance Limit
Confidence Interval

Non-Parametric Methods Kruskal-Wallis
Wilcoxon Rank-Sum Inter-Well
Wilcoxon Rank-Sum Intra-Well
Poisson Prediction Limit
Poisson Tolerance Limit
Non-Parametric Prediction Limit
Non-Parametric Tolerance Limit

Distribution Testing Levene's Test for Homogeneity of Variance
Shapiro-Wilks Test of Normality
Shapiro-Francia Test for Normality

Coefficient of Variation Bartlett's Test
Skewness Coefficient
D'Agostino's Test for Normality

5.4.4 General features
Data handling - less than values, nil and null values

Chemstat requires that values below detection limit are imported as ‘negative the detection
limit’, and null values are imported as “NA” or “NS”. Within the program it allows the user
to easily switch between non-detects treated as zero, non-detects treated as detection limit, and
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non-detects treated as half the detection limit. Separate symbols can be applied to the graphs:.
to indicate values below detection limits. Data can therefore be treated as recommended by
the Environment Agency Code of Practice for Data Handling.-

Quality of graphical output including customisation

The quality of graphical output is generally acceptable. The size and colour of symbols, and.
size, colour.and font of text can be altered extensively. .Unfortunately it.does not.appear
possible to change the position of any of the graph objects, or dimensions or position -of the -
graph box. . This'means-that if for example the text is enlarged sufficiently to be easily read -
when projected, the graph itself becomes overprinted. -

Accessibility (ease of use without training) -

Chemstat is quite easy to use and comes with a tutorial and-on-line help. - The search options
for Help are poor compared to MS Office, but acceptable..

Convenience .

Chemstat is relatively inconvenient to use compared to some packages. For example, fonts
must.be changed separately for-each group of text, using a pull-down menu each time, while
graph symbols can be.changed using a button. Altering and appending data is impossible, and
any.alteration to data appears to require it to be re-imported.

Automation of Routine Tasks

The routine tasks performed by Chemstat are already automated, and there is little scope-for
further automation given the limited functionality of the software.

Customisation:

Graph font size etc. can be customised to a limited extent, but there is generally-little scope for--
customisation within Chemstat. -

Year 2000 Compliance

It is understood that Chemstat is Year 2000 compliant. - A trial: of import of data including.
dates later than 2000 was successful, with time series graphs drawn successfully.

Technical Support

No technical support was offered or requested for-this software. The manual and help
documents do not indicate any.email address or contact for further help. The distributors
(Scientific Software Group) may be able to offer some technical support. -

Help --

The on-line help files for ChemStat are good for getting specific information about-when and- -
how to use the specific options- offered by the software. They are less useful if you don’t
know exactly what you want to do (e:g. there is no search response to ‘compare . wells’).
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54.5 Conclusions

Assessment of the evaluation copy (a fully working set of the software) shows that, although
easy to use for specific tasks, Chemstat is very limited in its capabilities. Its capabilities for
data handling, including treatment of results below detection limits, match the requirements of
the Environment Agency Code of Practice to a great extent. However, limitations including
particular the inflexibility for grouping data by anything other than well name restricts its
overall usefulness. It is also relatively expensive. The graphics are less attractive than its
main competitor Aardvark.
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5.5 Aardvark -

5.5.1:: Brief Description .

Aardvark-is described as a ‘data interpretation package for non-statisticians’ developed by -
WRc -Medmenham to look at routine quality data. - It was specifically designed for surface
water quality data, but can also be used for groundwater quality data, or any other quality data- -
collected over time: It is designed for the analysis of data from one monitoring point- over
time, and is not suitable for inter-well comparisons.

We were provided with-a demonstration disk of Aardvark Version 2.2 (July 1997) by WRe
Medmenham. - This came with limited documentation and a severely limited number of uses
(opening files 15 times, 3 demo files).

552 Compatibility
Data import

The file menu offers two options-“Open Data File” and “Open CSV File”: The Help file does
not include any information regarding data file format, but the example data files appear to be
width delimited ASCII files, which must-be accompanied by control files. There is no
description of “Open CSV Files” in the Help files.

It is understood from conversations with the developer WRec that Aardvark imports data from -
ASCII files, with the format of the data input file recognised by a control file.. The format of
the-data and control files is standard for most WRc data handling packages, and according to

WRc is- widely in use within the Environment Agency. Creation-of control files is very

awkward and not intuitive. However, once a working control file has been set up, then any

data file formatted in the same style can be imported very-easily into Aardvark. -

Graphics export:

There is a ‘copy graph’ function that allows export of graphics to MS Office.. The quality of -
such graphics export is reasonable.

Data export

Data cannot be readily exported from Aardvark.- Summary statistics data can be exported but - -
only as picture files (using the ‘Copy Graph’ function) and cannot be reformatted. -

Year 2000: Compliance -

Aardvark.2.2 is not Year 2000- compliant.. According to WRc Aardvark 2.3 is due out soon
and will be Year 2000 compliant. . Aardvark 2.3 will be provided at no extra cost to owners of
Aardvark 2.2.
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55.3 Data processing and presentation capabilities
Time series

Aardvark is designed for time series analysis of data, and performs this task very well. There
are functions to allow assessment of seasonal variations in the data, including the capability to
plot data ‘year on year’. Up to two determinands can be plotted at the same time, either on the
same scale, or separately. It does not appear possible to group the data at all (i.e. separate data
files are required for each monitoring location).

Bar charts

Aardvark allows generation of histograms showing the frequency distribution of the data. No
other bar charts are supported.

Cross plots

Aardvark allows generation of cross plots of pairs of determinands only.
Mapping

Aardvark has no facility for mapping.

Contouring

Aardvark has no facility for contouring data.

Box plots

Aardvark has no facility for generating box plots, although the summary statistics required to
produce a box plot are supported.

Piper diagrams

Aardvark has no fécility for drawing Piper diagrams.

Other geochemistry diagrams

Aardvark has no facility for drawing other specialist geochemical diagrams.
Simple statistics

Aardvark includes fixed routines for generating summary statistics for all the data in the file.
This includes means, standard deviations, and percentiles. The °Statistical Confidence
Summary’ includes confidence limits around the calculated percentiles, as specified by the
Code of Practice for Data Handling. The summary statistics cannot be exported for
reformatting in MS Office.

There is no option for customisation and no facility to group the data other than by year.

R&D Project Record P2/088/01 5-22



Recommendations for the Processing and Presentation of Groundwater Quality Data .

Simple geochemical calculations .

Aardvark does not:include.any simple standard geochemical calculations: The values for two -
determinands can be added, subtracted, multiplied or divided to create a new determinand.

Comparison with standards

The ‘Highlight Extremes’ option can be used to compare results with standards.” There:is no -
facility for inputting standards with the data set to allow automatic comparison with standards. -

Trend analysis-with confidence limits

Aardvark has powerful trend analysis capabilities, reviewed. further in the statistical ranking .
exercise (Appendix F).

Other capabilities.

Aardvark contains a number. of different analytical methods for examining time series: data,
including -

Time Series Plot
Histogram -

Year on year plot
Cusum plot -

Normal probability plot
Intersample times
Autocorrelations.

Yearly statistics
Selected yearly:statistics:

These are explained to a greater or lesser extent in the Help Files.
5.5.4 -+ General features
Data handling - less than values, nil and null values

Aardvark can treat less-than values as zero, the detection ‘limit, or any multiplier- of the -
detection-limit (e.g. 0.5) depending on the set-up in the control file. Comparison of results
obtained by treating less-than -values- in different-ways as recommended by the Code of
Practice for Data Handling is therefore possible,’ but not fully automated. - Aardvark can
differentiate between nil and null values if they are specified in the data input file.

Quality of graphical output including customisation .

The on-screen graphics in Aardvark are extremely good. The print quality is also generally
good, although some of the effect is lost in black-and white printing. Font size and style can-
be changed separately for the screen and printer, but since there is no Print Preview the effect
of changes- to printer settings can only be evaluated by printing. No customisation, for -
example of axis scales, is possible. It does not appear possible.to customise headers and
footers.
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Accessibility (ease of use without training)

Once the data are loaded then Aardvark is very easy to use without training. Data import is
simple once control files and import file formats have been set up, but this requires some file
manipulation. It could be easily automated from Access.

Convenience

Aardvark is convenient and easy to use for the routine tasks for which it is designed. Data
import appears to be awkward, and files cannot be appended, so any changes would require
the data to be re-imported. Changing of fonts, titles, etc. is inconvenient but possible.

Automation of Routine Tasks

Aardvark is already automated for the routine tasks for which it is designed. No further
automation is possible, although user default settings can be saved. Automation of routine
data import may be possible if the data files are such that the control structure will be
consistent.

Customisation
There is relatively little customisation possible.
Technical Support

Technical support is provided by WRc, who were very helpful when approached with
technical problems during evaluation.

Help

The Help file is quite useful and easy to read but does not appear completely internally
consistent (for example in the section ‘Are we complying with a 95%ile limit?’ there is a
reference to a ‘values above limit’ option, which does not appear anywhere else in Help or on
the menus). Not all menu options are referred to, including ‘Open CSV File’.

5.5.5 Conclusions

Aardvark appears to be very good at what it does, but what it does is very limited. It is an
excellent tool for time series analysis of data from a single monitoring point. The statistical
analysis does require sufficient data to establish trends, and groundwater quality datasets with
sufficient data from a single point are relatively unusual. Aardvark is better suited to the
analysis of surface water quality data where large datasets exist. Having said this, where
significant groundwater quality datasets exist, Aardvark is an ideal tool for analysis.
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5.6 ESRI Packages - ArcView 3.1, Spatial Analyst and 3D Analyst -
5.6.1 Introduction

ArcView is a desktop Geographical Information System. (GIS) and.mapping. software -
package. It has been developed by Environmental Systems Research Institute Inc. (ESRI),
based in the USA. The package was originally designed as a more user-friendly interface and
viewer: of the more complex and expensive ARC/INFO GIS system. The software has been
developed extensively in recent years to have more capability-as a stand alone tool.

The basic ArcView (Version 3.1), released in September 1998, only has: a contouring
capability with the Spatial Analyst or 3D Analyst extensions. A full working version of both
these extensions were provided by ESRI for a 6 week evaluation period. -

ArcView has been adopted as standard GIS software by the Environment Agency, and is
expected to be available in all.offices if required. The extensions 3D Analyst-and Spatial
Analyst are not anticipated to be widely available at present.

5.6.2 Compatibility -
Data import

If computer tabular data exists it can easily be pulled into ArcView using one of two methods.
This data is stored and displayed as an ArcView Table. Two formats-can be loaded directly -
into an ArcView table: dBASE (III/TV) and ASCII (either comma or tab delimited). Many .
data-storage packages can save data in at least one of these formats. -

The second alternative is using ArcView built in SQL connection feature-allowing the user to
connect to a database server and run an SQL query to retrieve records from it. The SQL
feature loads the results of the query into a table, thus reducing the data quantity to those
required for mapping. This feature can connect to widely available. database- software -
packages such as MS Access, Oracle, Sysbase and MS Excel. On-PC platforms files are -
connected through the database servers ODBC (Open Database Connectivity). These drivers
are installed as standard with the packages, and you must use the. ODBC.Administrator
(through Control Panel), to configure:the file you wish to connect to before importing.

ArcView does not copy the data into the table but connects them by a link that is revised on-
opening of the project file. The advantage of this is that the file can be updated in its original
format, and these changes are reflected in the table once reopened. The database or input file .
cannot be edited in ArcView, -but the table can be exported to disk and reimported once
updated, therefore avoiding changing the original database.

Graphics-import -

ArcView can import-a. wide range of graphics for-use as background maps or-features as a
guide for editing and digitising. ArcView supports the standard image-data formats including
bitmaps (.bmp) and tiff files which are commonly used in scanners. ArcView can import -
satellite imagery,- in-single and multiple bands. ArcView supports the following ‘image-
formats:
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BSQ, BIL and BIP
ERDAS LAN and GIS
ERDAS IMAGINE
JPEG

BMP

TIFF

ArcView has a Computer Aided Design (CAD) Reader extension provided with the standard
ArcView package, allowing the user to integrate the drawing files into the view without
conversion. These files can be symbolised, queried and analysed like any other spatial data.
Individual CAD layers can be selected and highlighted. This enables the user to select only
the desired information. Data can be attributed to the CAD file features or to your own
tabular data.

e @ ¢ & & o

If no background mapping data exists for a particular location, ArcView contains a library of
maps from across the world, stored on CD-Rom. There is a detailed map available for the
United Kingdom that contains county boundaries, spot city locations, main rivers and
motorways. This could be used as a very basic background for a location map. The co-
ordinate system of this UK map can be set to UK National Grid co-ordinates.

Graphics export

ArcView can export a map as a graphics file in a number of formats. The information
contained in the active view can be exported as a complete file or clipped with no buffer
around the information. This allows the userto zoom into the desired region of the map and
copy that clipped region it into a document. The Table of Contents and titles etc are not
exported, and therefore the view should be placed into an ArcView layout which can contain
this information if desired. File export formats which can be imported into MS Office
documents are Windows Metafiles (*.wmf) or Bitmaps (*.bmp), both of which are supported
by ArcView export. The imported files are of good quality for printing and overheads.

Data export

Any ArcView table, including features selected using a query expression to make a theme
table, can be exported in ASCH or dBASE format, which can easily be imported into most
database software. There cannot be a direct link back into Access or Excel.

5.6.3 Functions
Mapping

ArcView is a very powerful mapping tool. It can use the imported tables to determine the
positions and attributes of the data set (e.g borehole location and water quality determinants).
The basic ArcView package can take a data set and use the x & y co-ordinates to position the
point data. All attributes of the correct variable type (i.e. a number not a string) can be used to
present a gradational symbol size or colour. Any two of the attributes in the table can be
selected for the co-ordinates, so x & z co-ordinates can be selected. However this does not
constitute a cross section because points cannot be joined.
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The number of classification divisions, colour and symbol type can be easily adjusted by the
user. This-control of the-classification- allows the user to ‘select. appropriate - divisions e.g.
above and:below the standard-required and highlight them accordingly. The legend and -
divisions can be saved as a default-and subsequently:loaded into other Themes. This enables
the quick and simple comparisons of a similar data sets e.g. the comparison of -historic -
records.

ArcView is very user-friendly for the production and presentation of mapping. There is a
layout option which allows the user to assemble all the components including the current map .
view with legend, frame; north arrow, scale bar and titles. All these features can be easily
customised, and alternative features (i.e. scale bars, arrow types, line types) are available for
inclusion. Once customised, the layout can be saved and used again as a default, simplifying
the production of identical maps..

The map area produced in the layout can either be-set or linked to the view, allowing the user
complete control of map area to be plotted. It'is possible to select the scale and unit settings
to-ensure the region chosen conforms to a specific scale.

Contouring -.

To enable contouring ArcView requires one or both of the extensions; Spatial Analyst and-3D
Analyst. Spatial Analystis a module that creates, imports and analyses Grid raster data from
vector or tabular information. It can graduate the.coverage by distinguishing the z co-ordinate -
intervals by a variety -.of colours. These colours can be a default-group or user defined.
Spatial Analyst can-only represent.elevation in two dimensions -and-cannot produce a 3-D -
graphic: of that image. 3D Analyst can process and create a grid surface (i.e. same as Spatial
Analyst) and create, import and analyse-a TIN (Triangulated Irregular Network) surface. This
three dimensional surface can be viewed in all planes and angles using the 3D Scene Viewer. -

Both packages can produce contours: from- a surface produced from a tabular data set
containing X, y and z co-ordinate. The z co-ordinate could be any numerical value such as a
chemical determinand.:--The surface can be created from a variety -of sources such as:spot -
heights including borehole-or GPS data sources.

A choice between creating a gridded surface or a'TIN is dependant on the users requirements -
and data source quality and size.- A gridded surface is more simple and efficient, with surface
digital elevation models more widely available commercially.” The interpolation methods
available in both extensions used to generate a regular mesh of points from the imported data
set, are as follows:

e Inverse Distance Weighted (IDW) -
e Spline .

e Kriging -

e Trend -

The most appropriate method for mapping groundwater or pollution is the Spline option. This -
is best for gently varying surfaces such as groundwater, but large changes would be more -
appropriate to use the IDW method. - There are good descriptions provided in the help files
and-in the manual. for each of the techniques. Once created the contours are simply created
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with the distance between them user defined. The Kriging and Trend procedures are not
available from the user interface, but are available through the use of an Avenue Script.

The production of a TIN can use similar data sets for creating the surface. The model is more
accurate because levels can be assessed anywhere in the surface, unlike a grid model which
has square cells at the same value. However the processing is less efficient than the grid
module and therefore TINs are more complex to build and process.

In ArcView the region that is to be contoured can be easily selected either by zooming into the
desired area or selecting the extents of certain views e.g. extent of boreholes or site plan. All
values outside this region will be ignored and not effect the contouring. Line coverages such
as faults & other discontinuities can be specified to produce hard or soft breaklines in the TIN
Surface and thus a breakline in the contour lines, providing enough data is available.

Legends and scalebars etc. can be included easily in the output with the contour lines as
described in the mapping section.

Searches

ArcView has the ability to build a query expression which can include multiple attributes,
operators (including logical) and calculations to select features in a view. A copy of the
Query Builder Dialog box below illustrates the range of operators available, and the simplicity
of building a query. The output of the query is highlighted on screen, and tabulated as a
separate set of records containing all the original attributes. This table is available for
exporting back into a database via an ASCII or dBASE file.

'98_nozed.ixt

.diles
123.623
124.028
124.129
124.169
124.18
124,188

The GIS system can also easily perform searches spatially as well as by attribute. Allowing
the search to be specified in a certain area using another shapefile, or contained within a
defined polygon, or site boundary from a CAD Drawing. Features can be selected within a
specified radius from a chosen point by drawing a circle of chosen location and radius.
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Using the SQL link query option a separate set of records held in a database such as Access a
selected set of records can :be -brought into-ArcView before further queries are run within
ArcView, possibly using the other spatial data.

Data Handling -

ArcView is in general very versatile .in -its:handling of data, as a result of the way that

ArcView imports the text files into-tables. If there are point location co-ordinates ArcView

will- create-a. point shapefile with the other fields in the table available as attributes for

analysing, querying, or contouring etc. If there are no tabular co-ordinates but a drawing file -
exists with the location points marked, the table of attributes-can be joined to these as long as

there is a common field (e.g. borehole label).: The advantage of having the ability to have

attribute fields is that there can be many fields represented by symbols, surfaces or text labels

on the same map . -

For ArcView to use a particular field in the table for contouring or calculating purposes it
must be a numerical value. If, for example, a field has a ‘less-than symbol’:in-front of the .
value it will be defined as a text file and not recognised as a number. If even one value.in a
field is text then the whole attribute field will not be available for analysis. However a.point
attribute can have a unique value where it will assign any field as a text label-even if it'is a
text type.

Data Processing

ArcView has the facility to ‘summarise’ a field or selected articles within a field in a table.
Depending on the field type, the field can be summarised by a number of factors such as
maximum, minimum, average, sum. The window below illustrates the options available for -
summarising a data field by a series of methods:

1 Ave_Elevation. .

| Sum_Elevation

i Min_Elevation

l.'viirax_E levation

The output: of this summary is stored in a table that can be charted or mapped depending on-
the users requirements. - The only drawback to-the summarising procedure- is that it requires -
the:summary to be.completed on one field with-a single value: Therefore-to include all of the .
data for one site there has to be a field for every borehole with the same entry. Otherwise the’
statistics are calculated on each individual data set. This is not difficult to overcome by

adding an-additional field with an identical entry in each. ArcView does not have a built-in-
facility to calculate non-parametric summary statistics e.g. median and percentiles.
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There is also the facility to chart any field in a specified table. The charting can be placed on
the actual map or in a separate window. The charts groups available are as follows:

Area Chart
Bar Chart
Column Chart
Line Chart
Pie Chart
Scatter Chart

Within each chart group there is a gallery of options for the user to best display the data. A
chart window can be either printed directly, or included in a map layout.

2 Column Chart Galle

5.6.4 Useability
Quality of graphical output

The quality of the graphical output from ArcView is one of its main advantages. The
graphical display is very customisable. The software allows the user to zoom in to the desired
output and actually print that area. The output is in effect dictated by the user, not the
software. -

Being a GIS based software program, the software produces a high standard of basemaps and
a high level of control over what data is presented. There are a good selection of symbols,
colours and line styles available to the user. The majority of property styles in ArcView can
be edited giving the user complete control over the end output. When the graphics are copied
into an MS Office program there is no loss of quality.

Printing

The printing of maps in ArcView is of very high quality, and can be printed from any basic
colour printer or plotter. A black and white copy of a colour map could print out too dark if
there is little contrast between the colours. If a black and white copy is required for
presentation, the colours should be adjusted accordingly, (a grey scale can be selected).
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Accessibility (ease of use without training).

ArcView is a very user-friendly, relatively simple package to operate. The user has to possess
a degree of understanding how best to deal with spatial data to attain the best results. Certain
elements of the data handling are not inherently obvious -and may require some time reading
the manual and helpfiles. The editing of results  and- image is straightforward and has a.
standard format. Once the procedures of ‘how to manipulate the-table information into a
graphical output have been grasped, even complex tasks should be straightforward. -

The add-on packages Spatial and 3D Analyst are slightly more complex initially to operate. -
The commands and functions of the extensions are, in general, built to the same format as-
ArcView. Therefore an.experienced operator, with some understanding -of contouring
procedures should have little trouble operating the extensions. : .

Automation of Routine Tasks -

Functions allowing copying of setups between themes and projects allow easy repetition of
routine tasks such as creating numerous maps of similar format, even for different areas.
ArcView supports a customisation and application development macro system called Avenue.
With Avenue, the user can customise the way ArcView looks, modify:or create new tools, and
integrate ArcView with other Applications. The user can even develop and distribute custom -
applications on top of ArcView. A library of existing sample scripts are available:for
modification or for use an example to suit the users needs.

Technical Support-

ESRI offer-a very good telephone and e-mail technical support system. The usual procedure is
to log-a help call by phone, fax or e-mail and wait for a reply from the ESRI Help desk. The
help desk usually reply within the day and are helpful and knowledgeable about the package.
ESRI also support a very informative Web Site that contains answers to many frequently
asked questions. -‘Avenue Scripts can be downloaded from the site providing a wide variety of -
solutions and applications.

Help -

For the majority of applications and commands, the on-line helpfiles are descriptive and clear -
to follow. The Help files for Avenue request commands though, are often very limited and .
lack detail about its function and syntax. The manuals for ArcView and Avenue are clear and
informative with useful screen reproductions provided. The manuals do sometimes lack the .
detail required, which must be sought in the on-line help. The ‘Quick Start Tutorial’ section
of the manual is a very useful way to gain experience in-using ArcView’s commands and
procedures for the novice.

5.6.5 Conclusions-

ArcView is a powerful and user-friendly mapping and: desktop GIS package. The addition of
the 3D Analyst extension adds the functionality required for the generation of contour maps of
water quality determinands.. The purchase of Spatial Analyst would not be recommended as -
the only extension due to its inability to process TIN surfaces and no 3D viewing capacity.
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3D Analyst can create and analyse both Grid and Tin surfaces and has a 3D viewing capacity,
allowing the user flexibility for contouring.

Key advantages include SQL links with Access-type databases and spreadsheets, the ability to
carry out spatial and data searches, and data processing facilities. The interaction with other
spatial data such as mapping, digital terrain models, other GIS systems and CAD drawings for
spatial queries. These digital formats are becoming increasingly more widely available, and
ESRI is a leader in packages in this field. Disadvantages include relatively high cost of
ArcView, and that you have to buy an expensive extension to be able to even import 3D
surfaces intelligently. The inability to select kriging interpolation (the Surfer default method)
from the user interface unless you can code in Avenue is also a drawback.
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5.7 Surfer for Windows -
5.71 Introduction -

Surfer for Windows (Version 6.03) is a contouring and 3D:Surface Mapping package which
is produced by Golden Software Inc, Colorado, USA. This widely used package is distributed .
in the UK by GeoMEM Software, based in Blairgowrie, Perthshire.

Surfer, like ArcView (with extensions), interpolates the user provided irregularly spaced XYZ
data into a regularly spaced grid using a variety of techniques.  This grid .is then used to
produce contour maps-and surface plots. The package uses a worksheet function to allow the
user to import, transform, join or enter data to be processed.

Surfer for Windows has been recognised by the Environment Agency as.a standard software
package suitable for incorporation into the ‘harmonised desktop’. Tt is currently in use for
groundwater quality contouring in several Agency regions..

5.7.2 Compatibility -
Data import
Surfer for- Windows stores the data used for contouring in a worksheet form -within the.:
package. Data for these worksheets can be-pulled in from the following sources:

. Excel Workbooks (*.xls) - one worksheet at a time. -

. Lotus 1-2-3 spreadsheets (*.wks) .

o ASCII Files (*.dat) - delimited by commas, tabs or spaces
Once brought into the worksheet space there-is no link retained to the -original fileand -
therefore should any data changes occur in the file the data need to be re-imported. Imported -

data sets can be combined within Surfer’s worksheets by simply copying and pasting between - -
the worksheets.

Graphics import

Surfer can import- Windows Metafiles and Bitmaps for use as background mapping. -These
files once imported cannot be edited but can be stretched and scaled. Surfer has a
drawing exchange file (DXF) import filter which scans the file and presents the user
with information concerning the file extent, line colours and layers: Any layer or
layers can be frozen at this stage, and will not imported into the application.-

Graphics export -

Surfer for Windows has an export command which allows the user:to convert the -current -
image in either a Windows Metafile (*.wmf) or as a DXF file format.-A Windows Metafile is -
easily imported into- MS Office packages and is of good quality. The file can be sized as
desired by the user once imported as a picture.. A DXF file can be imported into packages
with the ability to read such files, e.g. AutoCAD and ArcView for a more intelligent
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presentation of the file. When imported into AutoCAD the application will read the line
styles and colours from the entities file. None of the polygons (i.e. contours) will be filled.

Data export

The worksheet files can be saved as an ASCII file should any calculations be performed
within the worksheets. There is no option to save back into a spreadsheet or database.

5.7.3 Functions
Mapping

Surfer can be used to create maps. There is the ability in Surfer to change the symbols for
parameter values or concentrations. Every symbol can be changed manually in colour, shape
or size for each gradation. There is also an option in the post map dialog, to scale symbols by
linear or square root proportionality. A classed post map can also be produced, which allows
the user to define the symbol type and interval for the classes The minimum or maximum
value can also be reset for display. Values outside that threshold are not displayed.

It is possible to zoom into a desired regions of a plot by clicking the zoom in button and
pointing on the desired region, or by using a fence. You cannot use a fence to zoom out.
Unlike ArcView, you cannot export a region of the plot to a metafile, it exports the whole
selected window only.

It is possible to generate a scalebar, legend and titles on the plot page. However, some users
of the package prefer to output the plots into a drawing package (for example MS Powerpoint)
where the layout can be more easily controlled. Simple drawing objects can be included in
the plots, and therefore a frame can easily be drawn around the map.

A cross section can be derived from the contour surface using the Slice command. The
package exports a data file of x, y, surface elevation (z value), accumulated distance along line
into a comma delimited data file along a user defined boundary line. The elevation and
accumulated distance can then be plotted against each other using Excel or equivalent, to
produce a surface profile line.

Contouring

Surfer has powerful contouring capabilities. It creates a regular network of z values from an
irregular data source. The interpolation of those point values is determined by the method
chosen. The most common method used is the kriging geostatistical gridding method. This
method attempts to express the trends in the data. With the most appropriate interpolation
factors chosen this method produces a reasonable surface.

Other methods are listed below for the calculation of the grid:

Inverse Distance - tends to produce the bullseye contours
Kriging

Minimum curvature

Polynomial regression

Radial basis functions
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o Triangulation with interpolation -

The software offers the'triangulation or TIN surface as a gridding method. -The advantages of
this method is that it can preserve a breakline such as a fault..::

Once a surface has been created, a contour map can be easily produced. The user can select
the range to be contoured, the contour fill colours, and the contour intervals among others.

Unwanted areas can be -masked by use of-Surfer’s Blanking procedure. This procedure -
basically entails the user setting. up a-blanking shape file which can be defined by drawing or
polygons: = Once created the area blanked. will mot be included in the contoured are and have
no influence on the grid shape. It is also possible to use the ‘map limits’ command to clip the
area gridded to a defined box, by co-ordinates-(i.e. xmin, xmax, ymin, ymax).

Data Processing

Surfer has limited data processing capabilities. The package allows you to create a surface by
some - function. of two others e.g. surface .C- = (surface ‘A - surface B). The package is not -
designed for any complex data processing which would be better completed in Excel before -
importing into Surfer. -

Searches

Surfer has the capability to perform searches from a specific point. Any points outside of that
search area are not considered in the grid interpolation calculations. The search is completed -
by ellipse, which is circular by default, but can be- elongated to a user defined radius and .
angle. '

Surfer.cannot run queries of the input-data, or query the output spatially. Using the function -
option you could combine the grids for two different years of data in some form to define the
difference between them.

Data Handling -

The data used for the gridding process has to be numerical. Data stored in a text format will
be ignored. Therefore the user has to ensure that the data source is defined as a numerical
type. If, for example-a less than sign (<) precedes a number,:it will be considered as a text-
string. Data can be easily sorted in the Surfer worksheet in ascending or descending order. :

Data Processing

Surfer can perform a statistical analysis of any user-selected group of cells in a worksheet.
Below is the results output from one such analysis. This has been pasted in using the ‘copy.to
clipboard’ option in the statistics dialog box.

21 Number of numeric cells:
2470.632° Sum.

117.6491 - Average .

0.7661933 - Standard Deviation
116.429 - Minimum-

118.945 Maximum
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Surfer does not have the capability to calculate percentiles.

Using the transform command in the Worksheet a variety of calculations can be performed
and entered into a free column. The window below demonstrates the method, using the
column letter as an identifier, and row numbers. This method is fairly cumbersome as the
worksheet cannot be accessed with the transform dialog box active.

Example of a transform box to allow calculations in the worksheets where the letters
represent column names

5.7.4 Useability
Quality of graphical output

The graphical output from Surfer is of reasonable quality considering the cost of the package.
Colour ramps can be easily adjusted for the filling of the contours and line thickness. The 3D
view of the gridded surface is not as professional as the ArcView 3D Analyst, because it
retains the grid lines on its output It is possible to create hillshade in a surface which creates a
terrain visualisation in 2 dimensions. For plots of groundwater or pollution plumes this
feature is of little use.

Certain elements such as a lack of a north arrow and the lack of a default layout leads to a
slightly less professional output unless the user has lots of time to set one up. The lack of
ability to copy a portion of the Surfer image into another package as a picture is something
that could be improved.

Printing

The black & white printout of a contour plot from surfer can come out slightly too dark to
distinguish between the contours. The colour plots do come out very clearly on a standard
colour printer. The contrast in a colour ramp in a legend can sometimes be slightly blocky.

Accessibility (ease of use without training)

Surfer is very easy to use, once familiar with the worksheet and grid import methods. Like
any surface interpolation method, to obtain the best results required some manipulation of the
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data sets, (especially sets.of limited size), and interpolation techniques. The package would -
not require the user to attend a specific training course to use it successfully. .

Convenience

Surfer is a very user-friendly mapping and contouring package, that is very.accessible to even -
an inexperienced user. Its simplicity in the processes and displays makes the package very.:
quick to pick up, as long as the user is aware of its limitations-

Automation of Routine Tasks:

Surfer - has a macro-system that can automate any procedure performed by the keyboard or
mouse.. A macro script combines BASIC-like functions and statements-with commands and
arguments specific to Surfer. The package has a text editor called GS Scripter included with
the package, that can be-used to edit-and write scripts to-automate tasks. OLE 2.0 compliant..
programs (e.g. MS Excel) can supply programmable objects to GS Scripter allowing the.
Script to extract data directly from Excel spreadsheets. Unlike Visual Basic-for Applications,
macros cannot be recorded. '

Technical Support--

Technical support - from the vendor was not sought during this-evaluation; and has not been a
requirement of users consulted during this study.

Help ::

The manual and on-line help files are very clear, and explain functions.and dialogs to the user.
The files are sometimes a bit too simplistic and for more complex applications could be a bit -
lacking:in detail.

5.7.5 Conclusions-

Surfer. is a. powerful contouring-package, which is well liked by its users, and is relatively
cheap. It does however have a number of disadvantages compared to the ESRI ArcView GIS
system -(with extensions). . These include no facility to link to a data.source, requiring
complete re-import of data to incorporate changes, and limited search and data processing
facilities within the software. The mapping and data presentation tools (frames, legends, -
scales etc.) are also limited compared to ArcView. It is considered appropriate for use.for
simple.one-off contour mapping tasks, but probably unsuitable for long-term data presentation
projects as required by the Agency national groundwater monitoring strategy. -
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6.  RANKING OF STATISTICAL PACKAGES..

6.1 Overview

The ranking of statistical packages was carried out by Sandro Leidi and Professor Tan Wilson,
of the Statistical Services Centre; University of Reading.

This report takes the form' of an overview of the ranking exercise, and the recommendations
arising from the ranking exercise, followed by more specific details regarding the individual
packages.

The following packages were evaluated..

software- version copy
STATISTICA 97 - demo- -
CHEMSTAT 1.12 - demo -
SYSTAT 6.0 demo. -
Aardvark 2.2 demo.
SPSS . 8 working
SAS 6.12 working
MINITAB’ 12 working
S-Plus 4 working .
EXCEL 97. working
6.1.1 :© Review Considerations

The review was carried out on a Pentium II PC-6266 Accelerator machine with 64 MB RAM,
4GB Hard disk, 266 Mhz speed .

The following features of the software reviewed were considered.
A: Specific requirements for statistical software
Ease of use by computer literate non-statisticians-

We have included ease of data management and writing, saving and.executing batch files with -
user specified commands.for routine tasks.

Appropriateness of statistical methods for.Agency Purposes

These are listed in the next section.
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Validity of the above methods

Generally speaking, the theory behind the computational methodology used by any specific
statistical software is sound, and minor differences do not cause conclusions about
significance tests to differ. We have some reservations concerning EXCEL only.

Compatibility with other groundwater quality software

We have assessed in particular data import via Microsoft ACCESS and EXCEL, reporting via
WORD and POWERPOINT, and compliance with the ODBC protocol.

Value for Money

The financial outlay to buy either annual or perpetual licence was assessed against the
capabilities offered by each software.

B: Statistical exploratory tools and techniques defined as core data processing and
presentation tasks

Boxplots, histograms and scatterplots

European Environment Agency regulations focus on graphical exploratory tools as the
standard format for routine presentation of ground water quality data.

Time series plots to assess trends in time and seasonal cycles.

Given the nature of sample collection, time is a fundamental aspect that underlies trends and
cycles in water quality data. As such, both aspects need accounting for when performing
statistical analyses.

The 7 features above formed the core of the evaluation. Some more useful features were also
evaluated.

Contour plotting

ArcView is a specialist GIS software package that can handle spatial representation of water
quality levels. However, some statistical software has good capabilities for this and some uses
geostatistics (e.g. kriging) to produce water quality maps by contour plotting. Geostatistics
makes use of local information around sample points to extrapolate irregular geographic
patterns.

Control charts: Cusum and Shewhart charts

Though not reviewed by Boak (1996), we believe that control charts are a valuable tool to
compare visually current records from the same well with its baseline and past values. This is
termed “within well” comparison (EPA, 1992).

Cluster analysis

This is a multivariate technique suitable for the identification of water types according to their
chemical composition, as mentioned in Boak (1996).
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Brushing - identification of individual records.

The identification of extreme values as compared to some compliance:limit is of importance
when visualising data. Brushing allows one-or more points to ‘be.highlighted, -usually in
several data presentations.

Customised tables of summary statistics including percentiles:

Specifically requested by the EUROWATERNET Guidelines for presentation of summary
statistics for groundwater quality data, 2 features were reviewed. Firstly the ability to cross
tabulate summaries -according to, say, monitoring point and.year, and secondly the ease of
producing several percentiles from records as requested by-the user. On top of this, domestic -
requirements by DoE’s effluent compliance tables and the Urban Waste Water Treatment
Directive for presentation of water quality data require Confidence Limits -to be attached to
percentiles to make allowance for sampling variability (Ellis ef a/,-1993)

As for other popular statistical analysis techniques, such as ANOVA (for testing differences
between mean values of sampling wells) we have decided not to:assess these, although their
use is recommended by current US regulation by USEPAconcerning landfill- impact on- -
groundwater quality (EPA, 1992). This is because the technique is inappropriate to take into --

account -variation in time and space.-Recent suggestions to account for spatial variation by
considering variance components (Davis, 1994)- focus unnecessarily on declaring statistical

significance.of determinand levels between single wells.

6.1.2 Method Of Assessment -

The capability of each package to produce the desired output was tested by use of either their
own example datafiles or by importing the same dataset across software packages whenever
possible. For -example, ithe same example file from.SYSTAT; containing - co-ordinates of
latitude, - longitude *and uranium levels, was used to produce contour plots: in S-Plus,
MINITAB and SPSS, but not in STATISTICA, since importing data-was not possible with its
demo version.- Compatibility with the MS Office Suite was tested by exporting output the
quick way, using CUT & PASTE icons. On-line help files and manuals were ‘consulted
extensively to assess other features such as compliance with the ODBC protocol.

Ranking scoring system -

The ranking system used a 5 point scale which rates each feature reviewed as follows:

rating score.
poor 1
fair 2
average 3
good 4
excellent - 5
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6.1.3 Preliminary Considerations

Most commands are accessible from the menus and dialogue boxes. However, some
commands and options are available only by using the command language, which leads to a
need to learn syntax for customisation of output. The command language allows jobs to be
saved in a syntax file so that routine analysis can be run in an automated job.

Most standard statistical software automatically records commands specified via dialogue
boxes in a temporary file called Command Log, which can be opened, its syntax edited and
saved at any time during the session. Most software reviewed works this way, except for
EXCEL . (user must activate the macro recorder), and AARDVARK and CHEMSTAT that do

not possess such feature.

The usual operating system of a proper statistical software packages keeps datasets, syntax,
output and graphs each in separate windows. This not only promotes a clean way of exploring
and analysing datasets, storing output and saving syntax for routine tasks, but also speeds up
the process by considering separate columns as data structures simply by using either the
column identity code or its title as the name of the vector of records below. What looks like a
spreadsheet with the dataset in statistical software is actually just a rectangle for data editing
and storage that works mostly in columns. Software not specifically designed with this
purpose in mind, like the EXCEL spreadsheet, does not take this format and makes
performing simple exploratory tasks cumbersome and slow.

None of the reviewed software has a feature to produce diagrams favoured by
hydrogeologists, namely Durov, Schoeller and Piper diagrams. Only the software
CHEMSTAT had the ability to represent measurements below detection limits as requlred by
the data handling code of practice (NRA).

6.1.4 Software Evaluation

The results of the individual reviews carried out on the packages are collated in Sections F2 to
F9. Two main features were assessed, and specifically the capabilities that are listed as
subheadings below:

Ease of use by computer literate non-statisticians
. Writing and saving batch files with user specified commands for routine tasks.
. Data management

Appropriateness of statistical methods for environment agency purposes

o Geographicai representation: kriging, contour plotting and map import
. Control charts

. Boxplots

. Time series plots and trend analysis
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. Multivariate techniques - K means cluster analysis

o Non detected and detection limits

. Brushing - identification of individual records .

o Customised tables of summary statistics including percentiles

The menu sequence is included in capitals to enable the reader to reproduce the same output,
analysis or graph that was used to assess the above features.

Also the packages’ compatibility: with other standard ground water quality software -was..-
reviewed, in particular data entry via Microsoft Access and Excel and reporting with -Word
and Powerpoint. User licence prices were included and a final general evaluation was given
for each package. .

6.1.5° Summary Of Evaluation .

For ease of use and learning a new package by a computer literate non-statistician, the .
packages MINITAB, SYSTAT and.SPSS come top, but- AARDVARK stands out, it being
targeted at ground water data. We feel that S-Plus is better. suited to research -and SAS does
not offer analysis tools on the pull down menu. - -

Plotting features for histograms, scatterplots and boxplots for exploratory and summary tasks.
are generally good, with SYSTAT and SPSS leading on boxplots.

AARDVARK offers an automated brushing facility highlighting extreme values compared to
compliance standards as good as MINITAB’s interactive brushing-feature. Control .charts
feature well in most software. MINITAB and SAS offer additional interactive decision rules.

In regard to import-export-of datasets.from the EA databases, all software is ODBC compliant
except for CHEMSTAT, SYSTAT and AARDVARK. These read ASCII files and some other
less standard formats. -

By -its very nature, time series is a .topic difficult to grasp, but the -approach taken by
AARDVARK is both theoretically simplest and visually more effective than all others. Other -
packages offer perhaps too general a range to enable a quick choice of the appropriate:
technique.

When it comes to-importing maps and drawing contour lines, SYSTAT offers the best 3-D

features with ample choice of current geostatistical techniques.
S-Plus-has become linked recently with ArcView GIS.

Cross classification tables of summary -statistics- including all required percentiles- can be
produced best by SPSS and, less easily, by Excel. The table -format is not common to output.
from other packages. However, Minitab is ‘the only package that produces by default
Confidence Limits for any percentile, a requirement likely to become the domestic standard.
for compliance purposes in future.-Tables can be produced from its output, but in a rather
convoluted way.
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As for value for money a single user commercial licence for almost all packages costs well
below £1,000 which is the price of AARDVARK. Adoption of SAS would cost in excess of a
disproportionate £4,500.

We rather feel that software offering a huge range of capabilities, such as STATISTICA and
S-Plus, can become confusing when the user has to decide which of the many available
technique is appropriate.

We do not recommend EXCEL for statistical analysis, nor CHEMSTAT for data management
and general plotting tasks. AARDVARK would be the ideal candidate if it included currently
missing features such as boxplots, batch files, data management and the ODBC protocol.

6.1.6 Recommendations

Finally, top of our ramking exercise came MINITAB, followed by SYSTAT and
STATISTICA in that order, but in our judgement no one statistical package will serve all
needs. MINITAB is a straightforward package, much used in Universities and therefore
familiar to many graduates. It is relatively easy to use for most general statistical purposes.

~ S-Plus has much more extensive capability for advanced users who can cope with its interface
and benefit from its extensive programming language

AARDVARK has been designed for a more limited purpose than the other packages but what
it does it does very well and it too deserves a place.

SAS is probably ruled out because it is hard to learn, cumbersome to use and expensive.
EXCEL and CHEMSTAT are too limited and SYSTAT, STATISTICA and SPSS do not offer
much advantage over MINITAB for general EA purposes.
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Table F.1 : Results of the ranking exercise  (Software packages are listed in order of decreasing capability from left to right)

Feature Standard statistical packages MS Office Water quality statistics
packages
Minitab Systat Statistica SPSS S-Plus SAS Excel Aardvark  Chemstat
Ease of use 4 4 3 4 2 2 4 5 4
Batch files 4 4 4 5 4 4 3 1 1
Data‘ mgmt 4 4 4 5 4 5 3 3 1
Histograms & 5 5 5 5 4 5 3 5 1
scatterplots ' ' ‘ ' '
Boxplots 4 5 4 5 4 4 1 1 3
Time series 4 4 4 4 4 5 1 5 3
Tabulation 4 3 3 5 3 1 3 3 3
ODBC 5 4 5 5 5 5 5 4 2
compliance ‘ '
Value for 4 4 4 3 3 1 4 3 3
money
Sub-Total 38 37 36 41 33 33 27 30 21
Brushing 5 3 4 1 4 4 1 5 1
Cbnti‘oi charts 5 4 4 4 4 5 1 5 3
Contour maps 3 5 4 1 4 2 1 1 1
Multivariate ! 4 4 4 4 4 1 1 1
Total 55 53 ) 51 49 48 31 0 27

Ranking system: 1- poor; 2 - fair; 3 - average; 4 - good; 5 - excellent.
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6.2 AARDVARK version 2.2
Developer: Water Research Centre, Henley Rd, Medmenham, Marlow SL7 2HD, UK.
6.2.1 Ease of use by computer literate non-statistician

Quick to learn because the restricted range of techniques available for analysis and illustration
aids quick exploration of datasets. Choice of exploratory and statistical techniques is restricted
to those relevant to water quality data.

There is no syntax to be learnt as a program window is not available.

Writing and saving batch files with user specified commands for routine tasks
No such capability is available.

Data management

None of the data manipulation for creation of new variables (e.g. restricting records selected
by date of sampling, or output saved from analyses) seems to be added to the data sheet. No
direct data input, can only retrieve it.

6.2.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

Not available.

Control charts

Cusum (Cumulative Sum) plots are the only control chart available under the SINGLE menu
but they are explained very simply in the on-line help. There is an interactive display for
assessing significance of Cusum slope which can be placed on each individual point.

Boxplots
Feature not available.
Time series plots & trend analysis

This section is well explained in simple terms in the on-line help and user manual, both in
terms of seasonal fluctuations [a simple sine-cosine model] and long term trend. The feature
of plotting one year on top of another is useful to check consistency of cycles over the years.
Many topics of this features are exploratory and visualise clearly yearly means and highlight
extreme values. Trend analysis has the capability of deciding where to place a turning-point if
this can be identified at a specific point in time. Its treatment of this topic is excellent.

Multivariate techniques - K means cluster analysis

Not available.
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Non detected and detection limits-
Not available.
Brushing - identification of individual records

Strictly speaking not available, but it is automatically done by the HIGHLIGHT EXTREMES
option under OPTIONS menu when using TIME SERIES .plots..

Customised tables of summary statistics including percentiles

A limited feature available at the touch of an icon or under SINGLE> DETERMINAND
SUMMARY gives 9 percentiles: 0,5,10,20,50,80,90,95,100. Not customisable, cannot be
saved and isn’t up to presentation standard. SINGLE> YEARLY STATISTICS is the output
that comes closer to the Eurowaternet draft:guidelines, although it just gives sample size, . .
mean, stdev, min & max.

6.2.3 Compatibility with other Ground Water quality software.

Not-ODBC compliant, it can import and export data in ASCII format (delimited by spaces) .
and *.CSV (comma delimited). -

6.2.4 User licence price

A single user licence costs £1,000. There is no-distinction between academic -and commercial
licences. ‘

6.2.5 Evaluation -

Specifically tailored to illustrate water quality data, it takes into account that date/time of
sampling is the most salient feature of this, providing routine exploratory methods for long
series like the .year-on-year plots. Also considers-that the sampling intervals may not be
regularly spaced. Descriptive statistics give histograms, time series and- non-parametric
estimates of quantiles automatically, the latter is handy to check against compliance limits that .
recognise:variability. It’s.the only package that automatically highlights extreme raw values
with reference to a compliance limit. Its histograms -are customisable just in the way that ..
matters statistically, without gimmicks, and allow choice of the 3 most common distributions
of determinands.

The combined use of its Cusum Charts, - Trend -Analysis and Seasonality cycles is a must for- -
the visual exploration of data collected over time. It also addresses the concept of revising the
sampling frequency on the basis of the amount of variability observed from baseline and past
data.
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6.3 CHEMSTAT version 1.12
Developer: Scientific Software Group, P.O. Box 23041, Washington DC 20026-3041, USA.
6.3.1 Easée of use by computer literate non-statisticians

Fairly quick to learn through various short tutorials, it is frustrating because little is
customisable and no command or programming language is available.

Does not have a separate worksheet window to view datasets, so data cannot be viewed.
Writing and saving batch files with user specified commands for routine tasks

No such facility, cannot save session commands.

Data management

Has been tested on data sets with up to 5,000 samples. It is possible to filter records by site,
well suite, start and end date, but only at the import stage, that is, only a subset of the database
will be imported. The filter works only on importing a new dataset. Thus the filtering of data
subsets within CHEMSTAT cannot be done on any other variable than the WELL identifier,
which is inconvenient.

6.3.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

No such facility.

Control charté

Only one control chart is available, a combined Cusum-Shewhart on USEPA
recommendation. Its various parameters used to derive control limits can be changed by the
user under OPTIONS>CONTROL CHART Options. This is for some users an advantage over
other packages, where the user is baffled by a plethora of different control charts.

Boxplots

Box plots are adequate but not customisable, and they appear automatically once the menu is
selected: there is no dialogue box, since columns are previously defined at import data stage.
Very restrictive.

Time series plots & trend analysis

Very good output (though automatic, no dialogue box) since time axis is scaled to sampling
interval length. Graph fills up its own window making the most of available space.

Multivariate techniques - K means cluster analysis

No such facility.
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Non detected and detection limits

Specifically tailored for-groundwater quality in accordance with USEPA regulations, it can
represent non-detection by either DL or Y2DL or 0, DL being the detection limit.

Brushing - identification of individual records.
No such capability.
Customised tables of summary statistics including percentiles

Default tables under ANALYSIS> QUARTILES cannot be customised and are not produced
to presentation standard. Poor. -

6.3.3 Compatibility with other ground.water quality software, in particular data -
entry via Microsoft Access-Excel and reporting with Word and Powerpoint

Paired with its own database ChemPoint, it can read only tab-delimited flat files.in ASCII -
format and convert from GRITS/STAT format (a database developed by the Office. of Solid
Waste at USEPA). Datasets are saved in binary format thus cannot be read by a text editor. -

The format for importing data is very strict, as it must contain identification for sampling date,
well, hydraulic gradient of the well (upstream-background or downstream-compliance) and
determinand analytical suite.:

6.3.4 .~ User licence price.
A single user commercial licence costs $825 - £540.
6.3.5 Evaluation .

It is highly specific to the sampling of groundwater from wells around a landfill site, so it uses
the pertinent terminology and deals easily with real-life situations like replicate samples on
the same date, non-detects, background vs compliance comparisons: there’s even:an icon to -
swap the hydraulic gradient of any identified well. The filtering system by well is also easy .
and relevant. The statistical tools available offer a restricted choice, tailored around USEPA
regulation, possibly a good feature but with little room for manoeuvre.

However, it focuses too-much on‘testing -differences of means-between wells by ANOVA. -
Importing data is also cumbersome and its data management capability is nil. In practice every
dataset has to be imported from a database already formatted not only for- the type of
statistical -analysis to -implement but also for graphical investigation, which-makes it very
restrictive. Various features requested for EA purposes-are missing, especially histograms and
scatterplots.
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6.4 MINITAB version 12
Developer: Minitab inc., 3081 Enterprise Drive, State College, PA 16801-3008 USA.
6.4.1 Ease of use by computer literate non-statisticians

Possibly the easiest of all the software packages reviewed, with a very comprehensive help
file which, unlike other software packages presents exhaustive examples for obtaining the
described output. Can produce analysis via the window menu first and the corresponding
syntax is automatically pasted in WINDOW>HISTORY ready to be copied into a text file.

Writing and saving batch files with user specified commands for routine tasks

No in-built window that can be saved directly as syntax, but can be done by using a text editor
and then invoking the resulting macro in the session. Must remember to save as a text file
with a * MAC extension. It’s laborious.

Data management

Easy to derive data from existing sets even by use of complex formulae, which are readily
available in the dialogue boxes under the CALC menu. Also the menu MANIP provides
commands for many data management tasks, such as (re)coding, (un)stacking, ranking,
sorting and concatenating.

6.4.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

2-D contour mapping is fairly good and easy to customise and the resulting contour maps are
less cluttered than those of SYSTAT. However, it is unclear which method is being used for
interpolation in areas not covered by the irregular grid of the sampling scheme. 3-D plots can
be easily customised, which makes the graph less cluttered. Import of maps is not mentioned
and presumably cannot be done. '

Control charts

There are a large number, which makes the selection tricky. However, once the choice is made
then help files with examples and the interactive use of decision - stopping rules is superb.
Take CUSUM charts: if the optional decision mask is superimposed on the chart, it can be
repositioned interactively, shifting it along the x axis. Parameters forming the mask can be
rectified by the user. Guidelines on the choice of appropriate chart are given.

Boxplots

These can be fully customised in their appearance, including confidence intervals inside the
boxes. To create boxplots for each group, you must also have a column of categorical data.
The column of categorical data can be numeric, text, or date/time. Reference lines indicating
compliance levels can be readily added. Raw records can be displayed too. Multiple boxplots
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of the same category split by a further second grouping variable cannot be overlaid on the
same graph unless the data are unstacked in separate columns.

Time series plots & trend analysis

Good default plots, but it is assumed.data are at equally .spaced intervals even though a
date/time x axis can be used. When dates-are not equally spaced it suggests switching to a
scatterplot instead. Can easily plot several time series in one graph. -

The TREND ANALYSIS dialogue box under STATS>TIME SERIES has a choice of linear,
quadratic and exponential trends, and can store residuals'of de-trended data.

Multivariate techniques - K means cluster analysis.

Many of the major techniques are available via the menu, named by the commonest name,
with little room for confusion. Options for storage of output with all techniques. As for cluster
analysis, user must specify the initial number of clusters and it is not obvious how to obtaina
scatterplot of the raw data with a different symbol per cluster.

Non detected and detection limits

For less than/non detect records, under STAT .> RELIABILITY/SURVIVAL >
PARAMETRIC DISTRIBUTION, it gives estimates (also non-parametric) of the quantiles of
a populations, with confidence intervals and a choice of 8 distributions.

Customised tables of summary statistics inéluding percentiles .

Generally a poor -feature- accessible. via STATS> TABLES> CROSS TABULATION, with
default statistics: mean, standard deviation and 0,25,50,75,100 percentiles, respectively named
minimum, Ist quartile, median; 3rd quartile and -maximum. A table cannot.be stored in
columns or report format. Can classify records by 2 categories (say year & monitoring point)
but the dialogue box options to be clicked to do this are fiddly.-

The- pull-down menu- cannot be used to find the non-parametric percentiles! The syntax:
TALLY ‘determinand’; CUMP: (cumulative %); STORE C2 C3 is required. This will store the
unique sorted values of the determinand in C2.and the corresponding percentiles.in C3.

The sequence STAT> RELIABILITY/SURVIVAL> PARAMETRIC DISTRIBUTION
ANALYSIS. - ARBITRARY CENSORING gives by default- many percentiles that-can be- -
saved in the worksheet and selected for presentation. The default table cannot be suppressed, -
only: expanded!. However, it does-give confidence- limits -attached to percentiles for
distributions and levels specified by-the user. It has just 1 classifying factor to split records -
from the same borehole according to year, say. An example follows, but to import it into -
WORD as a table the selected cells must be copied into EXCEL first. -
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Percentiles for a log-normal distribution

90%CI
Percentile estimate lower upper
50 31.0 412 52.8
70 37.7 54.4 70.8
75 39.8 58.7 77.2
80 424 638 851
90 49.8 79.1 110.5
95 57.0 942 137.7
99 73.3 129.9 209.1

6.4.3 Compatibility with other ground water quality software

It is fully compliant with the ODBC protocol, so can import data from databases such as
Access, Oracle, Sybase and SAS. No problem importing text and figures into Powerpoint.

6.4.4 User licence price

The price of a single user commercial licence is $975 - £600, and a network licence depends
on the number of users, information can be found on: http:/www.minitab.com/
products/pricing/coprilis.htm

6.4.5 Evaluation

The exploratory stage shows that its histograms and scatterplots are very good, better than its
boxplots. Easy to learn, it produces superb control charts . Has good data management. It’s a
little laborious for batch files. Brushing produces an impressive display with individual
identification of brushed points. Also an extra worksheet opens within the graph window
displaying the entire row of records for brushed points. It is the only package that gives the
relevant percentiles by default alongside their parametric confidence limits that can be
specified by the user (90% as advised by NRA in Ellis ef al, 1993). These can be formatted
into tables and copied into WORD in a rather convoluted way that needs going via EXCEL
first .
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6.5 EXCEL ‘97

Developer: Microsoft Corporation -
6.5.1. Ease of use by computer literate non-statisticians.

At first glance it looks easy to use the menu choices, it soon turns out to be limited because
graphs which appear are stored in the same window as the data unless requested to be placed
in a separate sheet. It is not possible to produce a series of plots with the same customisation. ..
It is deceptively easy to do data management via mouse: the end result is likely to be a jumble
of data and the process is slow.

Writing and saving batch files with user specified commands for routine tasks

There is no automatic recording of syntax used unless a macro is being recorded. The syntax
has many lines since areas of the spreadsheet that contain data must be selected and-these will-
be different depending on the length of each-data-set. The macro needs editing before. re-
using.

Data management

It carries some features of a database, such as check on input range (DATA>VALIDATION), .
but can only store flat data-set files. Unless using a macro, data management via the menu is
somewhat limited. Highlighting of columns,. shifting and dragging is simply-not.an option, .
since it does not keep a record of what was-done unless a macro is being recorded. Does not
recognise columns as data structures - vectors.-

6.5.2 Appropriateness of statistical methods for Agency purposes.
Geographical representation - kriging - contour plotting - maps-

Its 2-D and 3-D graphing capabilities are good as they are interactive and a limited selection
of default maps are available by selecting a-toolbar icon. No importing of maps of interest -
from an archive is mentioned in its help files: No contour plotting by smoothing over-an
irregular grid is available.

Control.charts

No-such capability:

Boxplots

No such capability.

Time series plots & trend analysis
No such capability.

Multivariate techniques - K means cluster analysis -
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No such capability.

Non detected and detection limits

No such capability.

Brushing - identification of individual records

Very limited as the symbol for each case has to be edited individually. There is no visual link
between the brushed case and the area of the spreadsheet containing the data.

Customised tables of summary statistics including percentiles

By using the sequence DATA> PIVOT TABLE REPORT it is easy to construct a table like
the one below with minimum rearranging of the default table output. A short macro could be
recorded to request that the desired statistics of routinely collected data are arranged in
columns.

Data

sample site |year |mean istdev|min |max

1] 1983| 2.69| 0.25 2.31{3.02

1984 2.66| 0.19] 2.39/2.89|

1985| 2.45| 0.47| 1.7013.10

2| 1983 2.27} 0.37, 1.85{3.00

1984 2.27| 0.24| 1.73]2.58

1985 2.35] 0.37| 1.90{2.91

3| 1983] 2.53| 0.23] 2.24/2.90

1984 2.91 0.31| 2.16{3.33

1985 2.62| 0.39 1.98{3.09

The table shows 2 percentiles only: it is not obvious how to insert all desired summary
statistics directly from the PIVOT TABLE menu, which has a list of available summaries but
apparently no more than minimum and maximum in terms of percentiles.
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PERCENTILES

site year mean ::sd- min 10 20- 30 40 50« 60 .70 ~80 90 95 max-

I 2.52 037 1.702.02:2.16 2.33 2.43 2.50 2.66 2.81 2.87 3.00 3.06 ~3.33
2 2.56°0.32-1.85 2.10-2:29 2.40 2.49 2.57 2.66.2.75 2.84 2.96-3.01: 3.15

2.61 0.33 1.79 2.17 2.32 2.44 2.53 2.60 2.74 2.82 2.88 3.05 3.09:3.37

LI

The table -above. was produced by - substantial cutting & pasting. of :the formula
PERCENTILES available under INSERT> FORMULA> STATISTICS menu.-Again it is not
clear how to cross classify by SITE-and YEAR ‘without -using -DATA> PIVOT TABLE
REPORT. Notice that in the example by Eurowaternet, the table-above is not a cross.
tabulation, but it looks like records have been stored in separate columns. -

6.5.3 = Compatibility with other ground water quality software -
It is fully compliant with ODBC protocol.

6.5.4 - User licence price

One single commercial user copy costs $400, about £250.

Prices of Office97 suite can be found on: . -
http://www.microsoft.com/office/office/pricing.asp?prev=111111
6.5.5 Evaluation -

To perform any statistical analysis an add-in-module must:- be- added by selecting. .-
TOOL>ADD-INS>ANALYSIS TOOLPACK, which has a limited range of statistical -
techniques. Despite it combining WORD and ACCESS in the Microsoft Office suite  we
advise strongly- against using it for data management purposes, including Exploratory- data
analysis. Its scatterplots-are OK, but histograms are lengthy to obtain via TOOLS > DATA
ANALYSIS > HISTOGRAM: the chart output is unusual in that bars are separate-and the bin- .
interval has to be pre-specified by the user.

The validity of its methodology is sometimes questionable, as well as its required arrangement
of datasets for almost all standard analyses, which is rather unusual. Its output appears in the
same window as the dataset and is of difficult interpretation since it does not. preserve-the
original names of columns.
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6.6 SAS version 6.12
Developer: SAS Institute inc., Cary, NC 27513, USA.
6.6.1 Ease of use by computer-literate non-statisticians

Despite working in a windows environment, its pull down menu concerns the setting of global
options and customisation of the computer environment set-up and not data exploration or
analysis. Consequently basic tasks such as importing data-sets and producing histograms
become arduous because syntax needs to be used. Icons on the toolbar are mainly for
managing files and editing output. Its procedures are very flexible but as there are no dialogue
boxes the syntax must be found on the on-line documentation which is so huge to the point of
being confusing, or from reading a plethora of user manuals. Wrongly placed quotes cause
many headaches for no obvious reason.

Writing and saving batch files with user specified commands for routine tasks

The commonest way of using SAS is by typing commands in the program editor window and
running the program from it. Macros containing arguments can be easily written within the
program editor around a finished piece of syntax, saved in an internal directory called ‘library’
and invoked by filename preceded by an % sign. However, for the employee untrained as a
computer programmer just grasping the concept of how this is done is no mean task.

Data management

Possibly the most capable package of all, by its various flexible procedures it is possible to
select specific blocks of data to import from a spreadsheet, transpose, merge, re-code etc.,
thanks to a sophisticated use of logical operators.

6.6.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

There are a wide selection of maps available by default in its own libraries and levels of
measured water quality parameters can be displayed in the same format as reported in the
BGS document.

However, contour maps on an irregularly sampled grid can only be done providing there are
not many empty spaces left on the regular grid set up by default. If so, then manuals advise
estimating the missing values by interpolation via the G3DGRID procedure to save in a new
dataset and return to the GCONTOUR procedure. This is a most unsatisfactory way of
proceeding.

Control charts

Contained in the QC (Quality Control) module, all types of control charts are available
including the mask for the decision rule, as in MINITAB, but it isn’t interactive.
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Boxplots

Peculiar to the GRAPH module,.the user has to specify the type of plot before invoking the

GPLOT syntax; the option INTERPOLATION=BOX belongs to the symbol statement in the

GOPTIONS line, which is not a procedure but re-sets the default type of plot. Despite -the -
many. options-available which allow-a full customisation, it takes a long time to find this out:
from manuals, most time consuming.

Time series plots & trend analysis

The plotting of multipleseries' can be -done- with the GPLOT . procedure and date/time

variables on -the x axis are easily plotted at their actual -intervals. Reference lines for

compliance levels can be added. However, any other TS basic technique can only be done.
with procedures from the ETS (Time Series) module, including autocorrelation at various lags

to check the -length of seasonal cycles and cross correlations: given as options -in -the:
IDENTIFY: statement of ' PROC ARIMA: There is also a.procedure TIMEPLOT though its -
advantages over GPLOT are not obvious.

Multivariate techniques - K means cluster analysis

The good flexibility of MODECLUS with its K= n option specifying the desired number of
clusters is typical of SAS.

Non detected and detection limits

The LIFEREG procedure allows use of non detected records (less than) and by the OUTPUT:-
statement -the user can request predicted fittedvalues and. estimated -quantiles of the
population. .

Brushing - idéntification of individual records

This feature is available in the separate INSIGHT module, but this is a limited subset of the
software.

Customised tables of summary statistics including percentiles.

It is possible to produce very detailed tables customised by the user, obtaining-the desired
statistics via: PROC UNIVARIATE, that gives by default 11 quantiles, namely
0,1,5,10,25,50,75,90,95,99,100 percentiles. However, the programming has to be-done in a
separate file and both the storage of the default statistics and the syntax needed to specify the
table layout are fiddly:

6.6.3 Compatibility with other ground water quality software. -

Exporting graphs into-the MS- Office pair can only be done by creating a graphic metafile -
(*.CGM) that takes up lots of space or by capturing the image with a browser like Paint Shop
Pro, since the usual COPY&PASTE shortcut cannot be used. Even copying from the output
window is a lengthy procedure; either we copy: relevant chunks and paste them one below the
other, or export the entire output file and then do the editing in WORD or Powerpoint. Fully
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compliant with ODBC protocol it can load data in DB2, DB2/2, DB2/6000, and ORACLE
format.

6.6.4 User licence price

Obtaining all required modules would cost about £4,500 + VAT for a single user commercial
licence for the first year and a little less than half this much for subsequent years.

6.6.5 Evaluation

Besides the core modules, the user needs to buy additional modules for time series, control
charts and brushing: this adds onto the already large initial financial layout, because every
module is licensed separately, so there is a corresponding manual for every module.

Unless the modules are bought, the relevant on-line help cannot be accessed.

It is a non starter because of the complexity of its operating system, lack of proper pull down
menu and its very expensive licence cost.
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6.7 S-Plus version 4.0
Developer: Mathsoft International, Bagshot, Surrey GU19 5AQ, UK.
6.7.1 Ease of use by computer-literate non-statisticians-

Despite having a pull down menu, it is baffling when first used because the user is required to
specify almost all the desired output in advance, even for simple scatterplots. The vast choice
can be-a hindrance to-the non-initiated: all types of plots come under the same menu, listed in .
alphabetical order. It takes some time to go half way down to, say, histograms. It also uses
statistical jargon that could put off users; matrix for a dataset, vector for single columns and -
so on. The help system is equally -huge; for example searching by the key-word ‘time series’
yields as many as 68 topics. Help files use technical jargon again and.give no examples,
which are only found in user manuals.

Writing and saving batch files with-user specified commands for routine tasks.

The:syntax used is stored in the HISTORY window separately from the program:window,
which-is where the output is. Separate command files for routine tasks can be created by using -
text editor commands such as FIX and EDIT and saved as text files known as ‘functions’.

Syntax used via-menu can be copied and pasted from the WINDOW>HISTORY window.

Functions must then be invoked (sourced) from the command window. The format of these .
functions is very flexible, but to understand it takes a while, as well as working-out where

such batch files are stored... :

Data management

Storing imported data can be confusing as datasets become objects known as ‘data frames’ on
which calculations-cannot be performed; unless changed to become matrices. Once mastered
its own language, it becomes powerful, working equally well on rows as on columns. Its:own
object browser is very handy to view quickly the content of each window. : -

6.7.2 Appropriateness of statistical methods for Agency purposes .
Geographical representation - kriging - contour plotting - maps -

Very promising, especially now that an extension as S+ for ArcView GIS software has
become available- (http://www.mathsoft.com/splus/splsprod/ arcview.htm). The 2-D contour -
plots available on-the menu interpolates by default over areas not-covered by irregular -
sampling grids, but it produces unconvincing results. It is not obvious how to-add sampling
locations-and their groupings on the graph.

Control charts

These are not available via the menu:-the user has to know that functions named CUSUM and--
SHEWHART can be invoked.- Moreover, datasets cannot be used as they are but must be

transformed into new ‘objects’ by computing- group summary statistics-using the function : .
QCC(quality control charts), prior to creating the relevant control charts. -
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Boxplots

Fully customisable multiple boxplots. Unclear if it can produce multiple boxes per category
according to a third cross-classifying variable as SYSTAT can.

Time series plots & trend analysis

Just as for control charts, datasets must be transformed into time series ‘objects’ before the
function TSPLOT (not on the menu) can be used, since the menu choice only offers
scatterplots that appear by default in the dialogue box TIME SERIES PLOT under GRAPHS.
Unclear even in the HELP index where to find the option for analysis of trends in time series.

Multivariate techniques - K means cluster analysis

Jt has a function KMEANS available, described on HELP>CLUSTER index but it isn’t
available on the pull down menu.

Non detected and detection limits
No such capability, though it could be easily customised to deal with non detection records.
Brushing - identification of individual records

Quite easy to use, with case identification number appearing on the plot itself and a small
window with just the case number (less handy than MINITAB)., One goes directly into
GRAPH> BRUSH&SPIN which gives a scatterplot by default, rather than producing a graph
first and then activating the brushing feature. Also the scales on axes don’t appear by default
but must be added manually.

Customised tables of summary statisties including percentiles

From the pull down menu STATISTICS> DATA SUMMARIES, the Summary Statistics or
Cross Tabulations are of limited customisation. However, by using commands, the function
QUANTILES gives 5 quantiles by default and can be customised to return as many quantiles
as specified by the user. These are found via the function APPLY and stored for the
elaboration of 2 way tables (function CROSSTABS), say, by year and borehole. The latter
however, is not of easy use.

Compatibility with other ground water quality software

It is fully ODBC compliant, and can also export datasets compatible with ACCESS,ASCII,
DBASE, EXCEL, FASCII, GAUSS, LOTUS, MATLAB, ODBC, PARADOX, QUATTRO,
SAS, SAS TPT, SPLUS, SIGMAPLOT, SPSS, SPSS POR, STATA, SYSTAT.

A PowerPoint presentation icon is available on the toolbar and it gives direct access to this
MS package for inclusion of S-Plus objects.

6.7.3 User licence price
A single user licence for an academic user licence which includes one year maintenance is

£602 + VAT, just over £700.
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6.7.4 -~ Evaluation -

Once its own language and workings have been learnt, it is a software package that matches
excellent-exploratory visual tools with modern statistical analyses. The latter feature is more -
suited to researchers than to routine -presentation. of results by non-statisticians. A -time.
consuming aspect of the pull down menu-is that the dialogue boxes are cleared after every -
clicking of OK; so the same variables have to be.re-selected every time when wanting to
reproduce the same graph with only slight alterations:
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6.8 SPSS version 8
Developer: SPSS inc.,
6.8.1 Ease of use by computer-literate non-statisticians

Clicking the right button on the mouse when the arrow is pointing to any element inside a
dialogue box provides a description of that single item that needs specifying, without ever
leaving the dialogue box - directly activating an extra help window. Very useful. Does not use
jargon, but simple terminology like in 2-way tables groups are defined as ‘down’ and ‘across’.

.1 Writing and saving batch files with user specified commands for routine tasks

By just clicking on the PASTE button that appear in every dialogue box, the syntax appears
in the SYNTAX EDITOR window. This can be edited and saved very simply in any directory,
the dialogue box indicating clearly that it is a syntax file. Can be reopened and run quickly by
clicking on a toolbar icon. Very comfortable as it is an internal window.

.2 Data management

Limited only by flat files, manipulation of dataset is almost as good as that of a database, with
record selection, filtering of subgroups, sorting, transposing of columns into rows, merging
and splitting files and variable aggregation.

6.8.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

Contour plotting is not available from the menu, using the syntax only produces-character
plots instead of high resolution graphs. Maps import is not mentioned in the help system.

Control charts

All those of standard use are available on the menu GRAPHS>CONTROL, with good
description in the help files. It contains an option for specification of parameters for control
limits. No mask available as stopping rule.

Boxplots

Sleek menu choice that goes straight to very informative boxplots, sample size of every box is
shown by default. Clustered boxplots are one of the options. It is possible to plot different y
variables on the same plot too, they appear side by side. Case number of outliers appear by
default, as well as a summary table just above the boxplots, very handy.

Time series plots & trend analysis

Takes some time to discover that standard time series plot are available under
GRAPH>SEQUENCE instead of TIME SERIES, but multiple series can be plotted on the
same graph together and a date/time variable can be easily specified for the x axis. Trend
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analysis, defined as long-term changes in the level of a series, is removed by the differencing -
transformation, which is not very-intuitive to a non-statistician. -

Multivariate techniques - K means-cluster analysis

All the most common techniques are available, but unfortunately are scattered .over different

choices of the STATS menu.- K-MEANS CLUSTERS is under. CLASSIFY, model based are -
under GLM, PCA (Principal Component ‘Analysis) is the default EXTRACT method for -
FACTOR under the DATA REDUCTION ‘main option. Their output is good.-

Non detected and detection limits

Unclear if left censoring could be accounted for by one of the techniques available under - -
STATS> SURVIVAL.

Brushing - identification of individual records .
Such feature does not appear to be available.
Customised tables-of summary statistics including percentiles:

The table below is very close to the required specifications, except for formatting the decimal -
places of classifying factors. It was done entirely via dialogue boxes available in the menu,
and copied directly and briefly.edited in WORD 6. The menu sequence is STATISTICS>
CUSTOM TABLES> BASIC TABLES, select WELL. and -YEAR in the ‘subgroups down’
box and DETERMINAND in the ‘summary’ box. Then select the many- summary statistics
available: . counts, mean, .stdev, min, max, percentiles available are just fine:
0,5,25,50,75,90,95,100. 95 &- 99 do not appear, presumably because.the method of
interpolation using a sample size of 10 is too small to derive such high percentiles. One
percentile can be requested and specified :by the user, most useful would be the 90th:::
percentile.

Well:: Year Count. Mean Stdev Min 25 Median 75 95 99 Max

1.00 1983.. 10-. 2.69  .25- 231 238 2.80 2.86- 3‘.02
1984 11- 266 . .19 - 239 - 242 . 268 285 2.89
1985 11 245 47 1.70 - 2.07 246 = 288 3.10
2.00-- 1983 11+« 2.27 37  1.85.. 1.93 2.18 256 3.00
1984 11 2.27 24 173 216 229 246 2.58
1985 11 235 37 190 2.03 229  2.66° 291
1985 11 2.35 37 190 2.03 229 2,66 291
3.007-. 1983 10 253 - 23 0 224~ 232 248 277 - 2.90 -
3.00- 1983 10 253 - 23 224 232 248 277 2.90
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1984 10 291 31 216 280 296 3.11 . . 33

1985 10 2.62 39 198 234 2.68  3.02 . . 3.09

It is the cross tabulation table obtained with the minimum effort and up to presentation
standards. If data are to be imported from spreadsheets, remember that SPSS 8 can only
import data from EXCEL no later than version 4.

6.8.3 Compatibility with other ground water quality software

It is fully ODBC compliant, with an comprehensive description of related topics in HELP.
Can import files from Systat, Excel, Lotus, dBase, tab-delimited and ASCII. Quick export of
output and graphs to Word and Powerpoint.

6.8.4 User licence price

A single user commercial licence of SPSS 8 base module costs £800 + VAT. Additional
modules at £300 + VAT may or may not be needed. :

6.8.5 Evaluation

As it avoids statistical jargon it is very easy to learn through the very user friendly dialogue
boxes. It has superb data management capabilities, with simple customisation of routine tasks
by batch files. Excellent visual exploratory tools except for time series and contour plots.
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6.9. STATISTICA version ‘97
Developer: Statsoft inc, 2300 East 14th St., Tulsa OK 74014 USA.
6.9.1 Ease of use by computer-literate non-statisticians- .

The HELP system is comprehensive and contains examples in the same way as MINITAB
does. Its syntax is not-that difficult to learn: it isn’t case sensitive and explanatory comments
are added in curly brackets However, the feature of taking commands being used via the menu -
and- pasting them -into a syntax window, which constitute a headstart in linking syntax:with :.
type of output produced, is missing. Its dialogue boxes are cluttered with too many options:

Writing and saving batch files with user specified commands for routine tasks

Recorded easily either as a sequence.of keystrokes or as-a proper syntax-language: The-
relevant one is SCL, Statistical Command Language. Can be built up quickly since there are
dialogue boxes offering default syntax for any type of graph and standard statistical functions
and-analysis techniques. There is a useful VERIFY button under the ANAL YSIS-menu, that
checks the syntax window before executing the command.

Data management .

The data sheet has almost.all the features of an EXCEL spreadsheet such as drop&drag, fill;
far from being a must, this could tempt users to tamper with data integrity. On the other hand .
output-from analyses is automatically stored .in scrollsheets in a tabulated form, ready. for
further calculations. This"is very. handy .for correlation matrices in which- significant - .
coefficients are marked in red. It has a filtering feature much the same as SPSS, and sorting, -
transposing, ranking, recoding and, uniquely, lagging a variable both forward and backward.

6.9.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

Kriging is not specifically available as' a smoother in the 3-D XYZ SURFACE and.
CONTOUR Graphs menu;-though it could be specified by the user. The number of contour .
lines isn’t available either in the initial dialogue-box. The:default number of 10 must be -
rectified by double clicking on the finished graph, which is inconvenient. - Taking an EXCEL
graph into.-a- STATISTICA blank graph worked very well and text could be added around it.

Presumably the same can be done with maps that are OLE (object linking & embedding)

compliant.

Control charts.

Contained in a separate module -that must be switched on via ANALYSIS > OTHER
STATISTICS, this was not.included in our demo..Judging by the relevant animated demo, -
control charts can be fully customisable, but there is no mention . of the V-mask for stopping
rule. It would be slightly:confusing having to switch stat module, as would be the massive .
number of available charts and HELP files for modifying specifications.
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Boxplots

Can produce boxplots according to 2 grouping categories, but does not display them in a
clustered fashion as in SPSS & SYSTAT, but in separate plots side by side. This does not help
the intra-category comparison much.

Time series plots & trend analysis

A simple and straightforward TIME SERIES PLOTS option is missing from the GRAPHS
menu, so one is forced to use line graphs that can accommodate multiple variables.
Alternatively the ANALYSIS module must be switched to TIME SERIES, which was not
available on the demo.

Multivariate techniques - K means cluster analysis

Available under the CLUSTER module not in the demo, works in a similar way to other
software with this capability.

Non detected and detection limits

Non detected values are specifically explained in one of the HELP files for the module
SURVIVAL (referred to as ‘left-censored’, which stands for ‘less than’), so it should be able
to cope with this aspect.

Brushing - identification of individual records

Available on the toolbar button BRUSHING TOOL, this feature is animated, the rectangles
drawn on areas to highlight move left to right, working even on matrix plots where brushed
cases show simultaneously on all plots. However, animation is just a gimmick: compared to
MINITAB that shows the entire set of measurements belonging to the brushed points on a
separate small worksheet, STATISTICA only highlights the selected cases in red on a
scrollsheet by clicking the mouse right button and selecting EDIT GRAPH DATA.

Customised tables of summary statistics including percentiles

Under ANALYSIS> FREQUENCY TABLES> FREQUENCY TABLES in our demo
descriptive statistics are in some respect better than Minitab 12 since the cumulative
frequency of the variable described go directly into a separate spreadsheet, but one cannot do
a cumulative frequency plot since the variable values become row headings. As for user
specified percentiles, under DESCRIPTIVE STATS> MORE STATS, the dialogue box says
these are available in the same option of the non-parametric module. This can be switched on
in a fully operating licence only but not in a demo version like ours. Nor was it possible to
check quality of tables since the COPY option was not available for pasting into WORD 6.

6.9.3 Compatibility with other ground water quality software

Fully compliant with ODBC protocol.
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6.9.4 = User licence price

A single user commercial licence costs £800 +:VAT. A version called QUICK STATISTICA
with a selection of basic statistics and the full set of graphical feature costs £400-+ VAT.

6.9.5 Evaluation

As the demo copy did not-allow the COPY, PRINT and SAVE options for any output or
graph we could not produce-examples. These look OK on the-screen and-as the flying menu
activated by the right hand. button on the mouse-has the. option COPY GRAPH it is
presumably- possible.to paste into ‘WORD. The fact: that there are so many options-to
customise output in the dialogue boxes is'a hindrance when it comes to-specifying any. It feels
more of a data mining and Exploratory Data Analysis software package than one for standard
statistical output. The concept of having to switch modules to go into quality control charts,
time series and-2-way ANOVA adds a further layer to complication of choice of:statistical
procedure. .
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6.10 SYSTAT version 6.0 .

Developer: SPSS inc.,
6.10.1 Ease of use by computer-literate non-statisticians

The demo has examples for as many as 11 applications. Can be done by writing syntax and
saving it in a command file that is submitted separately. The PLOT COMMANDS Help File
gives a comprehensive list of all options that can be used to customise the contour line output.
The demo example for the geological application indeed concerns groundwater quality
measurements and is very relevant. Programming language is fairly easy to grasp.

Writing and saving batch files with user specified commands for routine tasks

It records commands you specify via dialogue boxes during the current session in a temporary
file called Command Log, which can be opened, edited, and saved at any time during a
session. The command log records only the commands from your current session and can be
accessed via the long menu sequence WINDOW> COMMAND EDITOR> FILE> OPEN
COMMAND LOG. Can be re-run by submitting the whole window once the command log
file is opened again.

A command file is a text file that contains SYSTAT commands. Saving your analyses in a
command file allows you to repeat them at a later date.

You can create a command file by typing commands in the Command Editor, or by making
selections in the menus and dialogue boxes and then editing the resulting command log or
output file. (To display commands in output, the command prompt must be on.)

Data management

Similarly to SPSS, its data management capabilities are very good, with sorting, merging,
transposing, labelling and definition of variables as categories. It is possible to select a subset
of records according to logical operators via dialogue boxes.

6.10.2 Appropriateness of statistical methods for Agency purposes
Geographical representation - kriging - contour plotting - maps

2-D representation - contour plotting is straightforward by using PLOT commands combined
with a smoothing function such as kriging (normally intended for geostatistics). Neither is the
syntax for 3-D plotting over an irregularly sampled grid of particular difficulty as there is a
very clear example in the demo. Maps of Western Europe are available on CD. Allegedly
version 8 can import map and data files directly from ArcView, a GIS software package.

Control charts

A very comprehensive battery which includes Cusum and Shewhart charts for 8 different
distributions. Also ARL curves can be plotted derived from raw data collected. With QC
charts the control limits that one usually specifies as some multiple of sigma, can be specified
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as probabilistic limits derived from a distribution most appropriate to the chart. Accessible
from the menu GRAPHS>QUALITY CONTROL CHARTS. For CUSUM charts it-has no
stopping rule, i.e. no ‘mask’.

Boxplots

Customisable boxplots are available.for single and multiple responses overlaid in a single
graph. Boxplots can be clustered according to an extra grouping category, this feature is only
seen in its sister software SPSS.

Time series plots-and trend analysis

It has a fairly complete battery not only of time series plots but also statistical functions like
Auto Correlation Function to check existence and strength of seasonal/cyclic patterns, Cross
Correlation Function to check association between separate sampling points. Time labels can -
be specified easily for display, something tricky in other packages. Plots can be created with - .
in-built seasonal adjustment and also with a Fourier transform, which is the natural tool to
investigate fluctuation in the frequency domain: Lots of transformations are available, such as
removing the overall mean, trend, differencing and-taking natural logs. As usual records:are

assumed to be taken at equally spaced time intervals. No trend analysis available in this menu. -
Several series in the same graph can only be plotted using scatterplot and not time-series plots.

Multivariate techniques - K means cluster analysis

Under the menu STATS>CLUSTER ANALYSIS the choice of K-means clustering can split.
the datasets into smaller clusters. Some difficulty arises in that the number of clusters-to be
obtained has to be specified by the user in advance, so the operator ought to guess the final .
outcome. The new division identifiers can be saved in a separate datafile.- There is a QUICK
GRAPH option linked to the procedure that produces graphic representation of the original set -
now split into new clusters. Output displays min-max, mean and standard deviation beside -
every cluster, very useful for characterising newly formed groups.

Brushing - identifying individual cases visually

On the graph toolbar it has 3 options to select individual cases, select subsets of cases, and
highlight selected cases. The case identification tool displays the case number for the selected .
case in the Graph window status bar (bottom right hand corner) only while the mouse button
is held down and highlights the case in the Data window. The REGION and LASSO selection -
tools select subsets of cases for further analysis. All subsequent graphs and statistical -
procedures are restricted to these cases. Selection tools are available only for scatterplots.

Customised tables of summary.statistics including percentiles

Tables can be saved in a separate file for inclusion in reports, but suffer from a very restricted -
customisation in the dialogue boxes of the STATS> CROSS TABS menu. Only 3 Percentiles
are offered: min, median, max. Lower and upper quartiles aren’t given.

Compatibility with other ground -water quality software
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Had no problem copying and pasting output into Word and Powerpoint, the latter much more
professional looking. For 3-D graphs needing much space they sometimes cannot be
displayed fully on the screen but are printed OK, with the exception of white foreground
colour changing to a shade of grey. :

The IMPORT command translates SPSS, Excel, Lotus, Symphony, dBase2-3-4 (from
Access), DIF, map, and formatted ASCII text files into SYSTAT data files. Optional varlist
lists the names of the variables (fields, columns) to import, the default is all variables in the
file. Does not mention ODBC compliance specifically.

6.10.3 User licence price

A single user commercial copy costs £600 +VAT, and a network copy for commercial users is
£1,170 + VAT,

6.10.4 Evaluation

Very good on the contour mapping side, less so on the ODBC front. Very good data
management, very easy to learn considering it was the first time I had seen it. Strong on
boxplots, less so on control charts, trend analysis of time series and brushing. Good
scatterplots and histograms are easy to produce.

R&D Project Record P2/088/01 6-32



Recommendations for the Processing and Presentation of Groundwater Quality Data

7. SOFTWARE COST ESTIMATES .

7.1 -  Aquachem

7.2 Aardvark: -

7.3 ESRI Packages - ArcView 3.1, Spatial Analyst and 3D Analyst

7.4 = Minitab-
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To: JANE THRASHER@GIBB.LAW (JANE THRASHER)

From: SCISOFTW@C2SMTP (Scientific Software Group){scisoftiware @scisoftware.com}
Subject: Re: Aquachem Costs

Date sent: 30-Oct-98 18:57:50 +0000

Hi Jane,

Thanks for your message.a Yes, that is correct, the new version of Aquachem
will be Year 2000 Compliant and is due to release in March, 1999.84 The

Cost of

Upgrading to the new version has not yet been determined.& However, we have
made a special arrangement for you.

When you purchase 40 Copies from us, in addition to your gov't & volume
discount, we will issue Free Upgrades for all 40 Copies.4 The Cost to the
Agency would be $0.

Here is the price breakdown for 40 separate offices with one license
of AquaChem for Windows 95/NT per office.

Regular Unit Price for AquaChem:4 US$595
Government Discount:444 15%
New Unit Price: US$505.75

Total Price for 40 Different offices is 40 X US$505.75 = US$20,230.00

Based on the fact that you will be purchasing 40 copies, an additional 10%
discount can be applied for this quote.& Therefore the final total,
excluding shipping is US$18,207.00.

40 Copies of AQUACHEM $ 18,207.00

International Shipping (Federal Express) $  250.00

TOTAL $ 18,457.00

a

These prices include a free upgrade to AquaChem 3.6 (Year 2000 Compliant) all
international Shipping/Handling via Federal Express, all
manuals/documentation,

and unlimited technical support.

Keep me posted on the situation, and if you have any questions, don't hesitate
to contact me.

Kind Regards,
Chris

At 02:35 PM 10/28/98 +0000, you wrote:

>Chris Hardy

>Hydrology, Air and Other Environmental Software

>Scientific Software Group

>

>Dear Chris

>

>We have virtually completed our evaluation of the software for water
>quality data processing and presentation for the UK Environment
>Agency.a Thank you very much for your assistance in supplying us with
>evaluation copies of Aquachem and Chemstat, and we will be returning
>them to you very soon. (Please accept our apologies for keeping then
>for slightly longer than expected).

>



>Although we have some reservations regarding Aquachem 3.6 (including -
>problems with installation and lack of Year 2000 compliance) we will
>be recommending the package to the Environment Agency as the package
>most appropriate to their needs for some tasks.a

>

>We would be grateful if you could supply us with an indication of the
>costs of installing Aquachem in the Agency.a The Agency would be
>looking to purchase copies of the software for 40 users, mainly for -
>single users in individual area offices (i.e. not.connected by a_

>single network).a .

>

>We understand from you that a new version of Aquachem (which will be-
>Year 2000 compatible) is due for release in March 1999.4 What will be
>the arrangement for users who purchase Version 3.6 between now and the
>release of the new version.a Please supply us with the expected cost.
>to the Agency of any upgrade, and of the new release. .

>

>We will not be recommending Chemstat to the Environment-Agency.

>

>Thank you again

>

>Jane Thrasher. -

>Project Manager

>

>Gibb Ltd

>Gibb House

>l.ondon Road -

>Reading RG6 1BL .

>England .-

>

>Telephone +44 (0) 118 963 5000

>Fax +44-(0) 118 963 5290

>Email jthrashe @ gibb.co.uk

>

Hydrology, Air & Other Env Software -
Scientific Software Group

P.0O. Box 23041

Washington, DC 20026-3041-

e-mail: info @scisoftware.com
hitp://www.scisoftware.com

Ph:(703) 620-9214 Fax:(703) 620-6793



AARDVARK PRICE LIST

Stand-alone version

The licence price for the stand-alone version is £850 per copy, with special discounts
for bulk purchases for five or ten PCs.

Licence prices for stand-alone version:

Single copy £950 Discount
Packet of five £4250 (£850 each) £500
Packet of ten £7500 (£750 each) , £2000

Network version

The licence price for the network version is £1000 per concurrent user, subject to a
minimum price of £5000 per network server.

Support

All purchasers are entitled to three months' free softwars suppert, maintenance and
minor upgrades, with annual follow-up costs thersafter of £100 per licensed user.

Contact

Teresa Francis

WRc plc

Henley Road

Medmenham

Marlow ]
Bucks, SL7 2HD !

Tel: 01491 571531
Fax: (01481 579024
e-mail. Francis@wrcplc.co.uk

April 1996



From:. Self <RDG10/JTHRASHE>

To: mail@ C2SMTP{deshughes@compuserve.com}.
Subject: 3D Analyst costs

Date sent: - Wed, 28 Oct 1998 15:01:01 -

Des Hughes

Environment Agency Account Manager- .

ESRI

Dear Des

We have virtually completed .our evaluation of the software for.
groundwater quality data processing and presentation for the UK"
Environment Agency. Thank you very much:for your assistance.in
getting Kara to supply .us with evaluation copies.of Spatial Analyst - -
and 3D Analyst.

It looks very much as if we will be recommending the-combination of
ArcView 3.1 and 3D.Analyst as the standard software package for water-
quality data mapping and contouring. The Agency would like to have an
indication of costs involved, and we would:be.grateful if you could : -
supply us with appropriate information.

Out project manager in the Agency has asked us to provide indicative:
costs for supply of software for 40 users, spread out between the 26
regional offices and.national centres (i.e. not.all on a single

network). . | understand that ArcView 3.1 is already quite widely
installed within the Agency, but without 3D Analyst.

Our evaluation indicates that the groundwater quality data processing
and presentation tasks required by the Agency can be completed by the
combination of ArcView with.3D Analyst, without the requirement for
Spatial Analyst, and we do not anticipate recommending the additional
add-on.

Thank you again

Jane Thrasher
Project Manager

Gibb Ltd

Gibb House
London Road
Reading RG6 1BL

England -
Telephone . +44 (0) 118 963 5000
Fax +44 (0) 118 963 5290°

Email - jthrashe @gibb.co.uk



From:

Des Hughes [DESHUGHE@C2SMTP (Des
Hughes)<deshughes@compuserve.com>]
Sent: 07 January 1999 10:39
To: Thrasher,Jane; Maillog_UK

Subject: EA Groundwater modelling

Jane, | am obviously pleased that your evaluation concluded that EA should purchase lots of our
softwarell | am unfortunately not able to provide you with EA prices for inclusion in your report
since these are strictly confidential between ESRI (UK) and EA. i therefore believe that you will
need to list quantities and product names and get EA to do the maths themselves.

Should you wish to reference the GIS Contract Manager at EA, her name is
Michelle Thorpe, tel 01392 444000, email
michelle.thorpe@environment-agency.gov.uk

| trust this is useful. Best Regards,

Des Hughes
Strategic Account Manager, ESRI (UK) Ltd

Email dhughes@esriuk.com (which routes through to deshughes@compuserve.com)
Home business telephone 01664 823923, fax 01664 823300, mobile 0966 293855
Head office telephone 01923 210450, fax 01923 210739

See our web site at www.esriuk.com
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Contacting Minitab Sales
Representatives

Page 1 of 5

j Search |
i Map |

From Antarctica to Zimbabwe, Minitab and its partners are available
worldwide to serve and support MINITAB customers: MINITAB products

can be purchased through Minitab Inc., Minitab Ltd., Minitab SARL, or one
of Minitab's distributors.-

Find the appropriate company.in the list,'below,ror contact any of our sales

representatives around the world with the Information Reguest Form,

You can also meet us on_the road at conferences and conventions..

Click on the company that serves your country or region:

North America
Us
Canada

Europe
Austria - .
Belgium
Denmark
Germany -
Greece
Finland
France. .
Ireland
Italy

Luxembourg ..
Netherlands

Norway -
Portugal
Spain
Sweden

Switzerland

Turkey

Minitab Ine.
Minitab Inc.

IOBAL

Minitab SARL

Minitab Ltd. :
IOBAL- -
Minitab Ltd. -
Minitab Ltd.

Minitab SARL .

Minitab Ltd.
Minitab Ltd..

Minitab SARL .

Minitab Ltd.
Minitab Ltd.
AddLink -
AddLink

Minitab Ltd. -

IOBAL -
Minitab Ltd. -

Eastern Europe

All countries -

Asia-Pacific :
Austrailia.

New Zealand

Latin America-
Argentina .
Mexico -
Uruguay

Middle East
Israel

Saudi Arabia
United Arab Emirates
Other countries

Africa

All countries

Minitab Ltd. -

w
=5

I
SI

=

AIDE
MultiON
AIDE

Minitab Ltd.
Minitab Ltd.

Minitab Ltd. -
Minitab Lid, -

Minitab Ltd.

All other countries not listed above should contact Minitab Inc.:
International Sales:

US and Canada

Minitab Inc.
3081 Enterprise Drive
State College, PA 16801-3008"

U.S.A.

Toll-free telephone (US only): +1-800-448-3555

Telephone: +1-814-238-3280
Fax: +1-814-238-4383

E-mail -

Academic: acadsales/a minitab.com.-

03.11.1998



Contacting Minitab Sales Page 2 of 5

Non-academic: commsalesZrminitab.com

URL: htip://swww.miniiah.com

See also:
Contacting customer support: US and Canada
More ahout Minifab Inc.

Europe

United Kingdom and these countries: Denmark, Finland, Greece,
Ireland, Italy, Netherlands, Norway, Sweden, and Turkey.

Also serving all countries in Eastern Europe, the Middle East, and
Africa.

Minitab Ltd.

Brandon Court, UnitE 1
Progress Way

Coventry CV3 2TE
United Kingdom

E-mail
Academic: acadsalesaeminitab.eonl
Non-academic: comsalesfeminitab.coauk

From within the UK:
Telephone: 01203-652777
Fax: 01203-652888
Toll free telephone: 0500-586587

From outside the UK
Telephone: +44-1203-652777
Fax: +44-1203-652888

See also:
Contacting customer-support: Lurope
Maore abont Minitab 1ed.

Belgium, France, and Luxembourg

Minitab SARL

1 Citit Paradis

Sume Etage

75010 PARIS

FRANCE

E-mail: Bienvenueiminitah. fr

http://www.minitab.com/contacts/con_sale.htm 03.11.1998



Contacting Minitab Sales

From within France:
Toll-free telephone:
Sales: 0800777 200
Shipping/Accounts: 0800 5119 10
Fax: 01553312 39

From outside France:

Telephone (Sales): + 33 (0) 1 55331236 -

Fax:+33(0)155331239"

See also:

Contactine cusinmer sunnort: Furone

Germany, Austria, and Switzerland::

IQBAL-EDYV Systeme -

Heiser Weg 51

27616 Hollen

GERMANY

Telephone: +49-(0)4748-94990 - .
Fax: +49-(0)4748-94931

E-mail; ighal/@hhv.ipnet.de

See also:
Coutacting customer suppori: lurope
Maore about 1QOBAL <

Spain and Portugal:

AddLink Software Cientifico -
Rosellon, 205 50, 1a -

08008 Barcelona

SPAIN. .

Telephone: +34-93-415-49-04 -
Fax: +34-93-415-72-68
E-mail:-jpforraddlink.es

URL: http:/Avww.addlinkes -

See also:
Contacting-customer support: Furope

More about AddLink Software Cientifico

Italy (and ordering SCAN software only): -

TALETE SRL-
Via V. Pisani, 13
20124 Milano.
ITALY

http://www.minitab.com/contacts/con - sale.htm- -

Page 3 of 5~

03.11.1998~



Contacting Minitab Sales Page 4 of 5

Telephone: +39-02-66981300 .
Fax: +39-02-66981300

Asia-Pacific

Australia and New Zealand:

SIR Pty. Litd.

10-18 CIiff Street

Milsons Point NSW

2061

AUSTRALIA

Telephone: +61-299297466
Fax: +61-299297498

E-mail; minitahGisir.com.au
URL: http:/Awvww.sir.com.au

See also:
Conftactine customer sunnort: Asia-Pacific
Maore about SIR

Latin America

Argentina or Uruguay:

AIDE Consultores SRL

Bartolome Mitre 1617, Ofc 301

1037 Buenos Aires

ARGENTINA

Telephone: +54-1-371-6582

Fax: +54-1-371-6582

E-mail: AIDE/@inca.com.ar

URL: http://usuarigs.inca.com.ar/~aide

See also:
Contacting customer suppori: Latin America
More about AIDE Consulfores

Mexico:

MultiON Consulting, S.A.
Vizcaya #8-201

A.P.73-231

Mexico, D.F.

03740

Telephone: +52-5-598-9252
Fax: +52-5-563-0641

E-mail: ventasirmultion.spin.com.mx

http://www.minitab.com/contacts/con_sale.htm 03.11.1998



Contacting Minitab Sales Page 5 of5

See also:
Contacting customer support: LatinAmerica
More about MyltiON

From around the world:
Any country not served by a distributor

If you do not see your country in the distributor-list, the international sales
representatives at Minitab Inc. are waiting to help you. Or contact any of

our sales representatives around the world with the Informution Ko

Form,

Minitab Inc.

3081 Enterprise Drive

State College, PA 16801-3008 -

U.S.A.

Toll-free telephone (US only): +1-800-448-3555
Telephone: +1-814-238-3280 "

Fax: +1-814-238-4383

E-mail: intlsales/a minitab.com

URL: http//mww.minitab.com -

See also:
Contacting customer sunpori: From-around rhe world.

AMore about Minitabh Inc.
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i Search
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Commercial Software Price List

Ol About the prices
Resources
: B These are the prices for customers in the US and Canada only. For all

other countries, please contact our sales representatives.

Py

Liowwenner © - The prices apply to the following products:

- * MINITAB 12 for Windows 95 and Windows NT
Pricing & * MINITAB 11 for Windows 3.1
Qrdering * MINITAB 10xtra for Macintosh and Power Macintosh
Homepage * MINITAB en espacol 2.1 para Windows 3.1
Commercial * MINITAB en fran3ais 2.1 pour Windows 3.1
pricing &
ordering For information on pricing and availability of MINITAB on the DOS,

mainframe, and minicomputer platforms, or for prices on other products

Coamoretnd < e i
from Minitab Inc, please contact our sales representatives.

o st

Cammercial Prices are in US dollars and do not include applicable tax or freight charges.
tnerade Form

Four pricing plans

Aesdenyic

oy & *  Unit copies—new
e Unit copies—upgrades
Aeadentic * Annual licenses for networks, labs, and multiple stand-alone PCs

Poorude Form

Special licensing plans

frocinpeninlinn

‘Unit copies—new

Unit copies are stand-alone,
non-networkable copies of

MINITAB. Each individual copy Number of

comes with one set of MINITAB copies Price per copy
documentation. When purchasing 1 $975
multiple unit copies of MINITAB in 2-4 $825

one order, you are entitled to a 5-10 $725
multiple copy discount. For example, - 11-20 $625

if you purchase 12 new copies of 21-30 $525
MINITAB at once, you will pay $625 31+ $475

per copy rather than $975, a savings

of $4,200!

Unit copies—upgrades

To be eligible for upgrade pricing you must already own a previous version
of MINITAB. If you are in the USA or Canada, you can order your upgrade

http://www.minitab.com/products/pricing/coprilis.htm 03.11.1998



Commercial Software Price List - Page 2 of 2

now: see the Upgrade Form." For all other countries, please contact our
sales representatives. And if you are associated with an academic
institution, see the note above for academic discount information.

Annual licenses for networks, labs, and
multiple stand-alone PCs

Each Annual license allows you to Number of. - Price of license
use a networkable and sharable users - '
version of MINITAB that works for 1-5 $1,875
one year from the license date.. 6-10 $2,500
During the course of the year, you get ~  11-15" $3,500 .
any updates or upgradesto - 16-20 $4,500
MINITAB for free. You can renew 21-30 $6,500 =
the license each year. 31-40 - $8,500 -
41-50 $10,500
Each license comes with one set of - 50+ - Contact us.

networkable media and one set of
documentation. Additional sets of
documentation can be purchased -
separately—see the Documentation
Price it

Number of users is defined as the number of simultaneous users on each
network, plus the number of stand-alone computers on which Minitab is in
active use concurrently.

Special licenses:

If your licensing requirements:do not fall into any of the above categories,
we have other special licensing plans available. Please contact our sales
representatives.

Producis Top
trainine
Sinnorei fome.

{ ompany

Copyright ©1998 Minitab Inc. All rights reserved. See lcual page.
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