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General | ntroduction
Currently, the process of data submission to GEMStat is mainly handled through email
communication and the exchange of files that contain the water quality data and accompanying
meta-information.

The meta-information is of special importance here, since it allows for establishing a connection
between individual water quality data values, the locations where the water quality samples were
taken, as well as the water quality parameters themselves, together with the analysis method that
was applied to them in order to get the resulting water quality values.

The accompanying meta-information should include details on the monitoring locations, water
quality parameters and analytical methods, which are subject to the current submission of water
quality data (if not already covered in a previous data submission). Each of these entities needs to be
identified by a code. These codes are then used to unambiguously assign each individual record of
the data submission to one specific monitoring location, water quality parameter and analysis
method. Since these codes can be defined by the Data Providers themselves, it is possible to re-
utilize codes that are already employed in their day-to-day work with water quality data.

The GEMS/Water Data Centre offers templates that define the format and sequence in which the
submitted information should be provided in order to prevent ambiguity and allow for quick
processing of the data. These templates are especially relevant for submitting meta-information,
while the template for actual water quality data submissions is rather intended as a suggestion, since
the water quality data itself can be submitted using any structured format that is most convenient
for the Data Provider (including, but not limited to, CSV, Excel and XML formats).

There are three types of Excel templates provided, each dedicated to a single aspect of the data
submission process, as shown in Table 1. These templates contain a number of worksheets, which
can be accessed via the tabs at the bottom of the window. These tabs are colored according to their
role for the submission process and the information they contain (see Table 2).

Tablel: Excel templates handed out to the Data Providers for submitting data to GEMStat.

ExcefTemplate Role

Tables with monitoring locations, parameters and analysis methods that have
1_GEMStatCatalogue.xls already been registered by the individual Data Provider in the past.

Referred to as: Catalogue

Template for submitting meta-information on monitoring locations, water
quality parameters and water quality analysis methods, which shall be called
“entities” throughout the document.

Referred to as: Registration Template

Example template for submitting the actual water quality data to GEMStat.
Referred to as: Data Submission Template

Table2: Content and Rolef Excelworksheetsin the templatesaccoding to the color of their tabs.

Tab-Color Role

2_GEMStatRegistrationxls

3_GEMStatData_Submission.xls

Grey Accompanying information, like description of worksheets and columns, or examples.
Green Worksheets for actual submission of meta-information for entities, or water quality data.
Blue Inventories of entities already registered by the Data Provider within the GEMStat database.
Orange Catalogues containing key lists or tables of all entities available within the GEMStat database.

4
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Summarized Data Submission Workflow

In summary, the workflow for data submission consists of five steps:

1. The GEMS/Water Data Centre sends the Excel templates to the Data Provider. One of the
templates, the Catalogue contains an \Inventory] of monitoring locations, water quality
parameters and analysis methods that have been already registered by the Data Provider in

the past, as well as a \Parameter Catalogue\ that contains meta-information on all water

quality parameters that are currently part of the GEMStat database.
9 If no data was submitted to GEMStat in the past, the Inventory] worksheets will be
empty.

2. The Data Provider screens the ‘Inventories of already registered monitoring locations, water
quality parameters and analysis methods in the blue inventory worksheets of the Catalogue

1 Check whether they are up to date and whether they already contain all the entities
that will be part of the forthcoming data submission.

3. If some entities of the forthcoming data submission are not listed in the Inventory!
worksheets (for example, a new analysis method is now in use), or if the information for
some of the entities has changed (for example the quantification limits of an analysis method
have changed, or a monitoring location has moved to different coordinates), this information
can be entered into the green Registration[ worksheets of the Registration Template

9 Each of those entities needs to be identified with a unique code.

We suggest using codes that are already in use at your organization (like local
identification codes for monitoring locations).

9 If you have no code at hand, you can invent new codes using any combination of
numbers, letters and other characters.

4. The Data Provider then compiles a data submission through the Data Submission Template
or any other structured format that covers the mandatory information of the template.

9 Each record of water quality data must unambiguously reference one monitoring

location, one water quality parameter and one analysis method via their codes, as

shown in Figure 1.

9 You can either use the codes from previously registered entities, as listed in the
Catalogueor codes of new entities that you have previously entered into the
Registration Template

Finally, the Data Provider sends the Registration Templatand the file with the actual data
submission (be it the Data Submission Templaier any other format) to the GEMS/Water Data
Centre via email (data-submission@gemstat.org) or through any other means of data exchange.
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Station

Data Submission
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Form

Local Station Code

Local Station Code -

Station Name Sample Date
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Station Description = LoOcal Parameter Code
Country Code Local Parameter Code™ I Analysis Method Code
Monitoring Type Parameter Name Method Value
Water Body Type Description Inventory Value Flags
Water Body Name Reported As Integrated Sample
Local Parameter Code k Remarks J
\ j \ ) Analysis Method Code s
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Methodology Description
Method Reference Version
Method ReferenceNumber
Lower Limit Value

Lower Limit Type
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Figurel: Relationship between one entry of water quality datavith the monitoring location, water quality parameter and analysis method that it refers to.
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Detailed Data Submission Workflow
Each individual data submission to GEMStat can be summarized into four general tasks, which should
be processed in the listed order:

1. Review of existing metadatahat covers monitoring locations, water quality parameters and
analytical methods (further called “entities”), which were submitted by the Data Provider in
the past. If no data was submitted yet, this step can be omitted.

2. Reqistration of new entitiesthat are not covered by available entries of the inventories
(which includes the definition of codes for them), or updating information on already
registered entities.

3. Compiling a submission ofwater quality data

4. Submittingthe data and the registered entities to GEMStat (data-submission@gemstat.org).

The following sections describe these tasks in further detail and should act as a reference and a
guideline, if questions regarding the individual steps arise.

1. Review of Existing Metadata
Initially, the Data Provider receives a pre-filled Catalogugf GEMStat Catalogue.xl§ which is
individually generated for each Data Provider. It contains an Inventory of entities that have already
been registered by the Data Provider at some point in the past. The entities covered by these three
inventories are as follows:

9 Monitoring locationswith accompanying information (e.g. coordinates and name of water

bodies) and their local identification codes (Worksheet ‘Station Inventory‘)

T  Water Quality Parametes with their description, their local identifier codes and registry
numbers from the well-known CAS, ChEBI and EC registries (Worksheet ‘Parameter‘

Inventory))
T Analysis Methodswhich were used for the analysis of water quality parameters, with their

identifier codes, descriptions and lower detection limits (Worksheet \Method Inventory‘)

Additionally, it also contains a catalogue of all water quality parameters that are known to the
GEMStat database, together with their internal GEMS codes as a reference (Worksheet Parameter{

Catalogue\).

We strongly suggest giving these Inventories a thorough screening, as described in the next three
sections, in order to identify entities that can be referenced in the current data submission, or to
detect entities that need to be updated with regards to their metadata (like coordinates of
monitoring locations or lower limits of analysis methods). If the current data submission contains any
monitoring locations or water quality parameters that are not listed in the Inventories, they should
be registered with the help of the Registration Template, as described in section 2 “Registering and
Updating Entities”.

If the Data Provider has not yet shared water quality data with the GEMS/Water Programme in the
past, the provider-specific Inventoriesl are empty and only the ]Parameter Catalogue\ is filled with

content. In this case, the whole section for reviewing metadata can be skipped.
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1.1.  Screening of Registered Monitoring Locations
The worksheet ‘Station Inventorﬂ contains all the monitoring locations, for which the Data Provider

has submitted water quality data in the past.

We strongly suggest screening the ’Station Inventory‘ in order to verify whether the inventory

contains all monitoring locations that will be part of the current data submission and to make sure
that the stored information is correct and up to date. If stations are missing or some information is
outdated, the data can be added or updated with the help of the Registrdion Template as
described in section 2.1 “Registering and Updating Monitoring Locations”. For monitoring locations
that need their information updated, you can copy the whole row, together with their GEMS Station

Code, to the [Station Registration| worksheet of the Registration Templatand change the

information there.

Figure 3A shows the first ten columns of the ‘Station Inventory‘ worksheet, filled with example
monitoring locations from Canada. Here, stores the Local StationCodethat is used by the
Data Provider for reporting water quality data. In , the internal GEMS Station Codglisted
as a reference. All monitoring locations received by the GEMS Water Data Centre get a GEMS Station
Codeassigned to them, in order to uniquely identify them within the GEMStat database, even if one
and the same Lo@l Station Codés used by multiple Data Providers.

Of the remaining columns, depending on the water body type of the monitoring location (see Figure
2), only specific columns are relevant. The columns that are not applicable for a particular monitoring
location are greyed out (########%), as can be seen in Figure 3B.

RIVER
Station

RESERVOIR

Station
GROUNDWATER
Station

WETLAND

Station

Figure2: Water Body Types of Monitoring Locations.
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A: First ten columns of the Station Inventory worksheet covering general information on monitoliegtions in Canada:

A B C D E F G H 1
Station Identifier General Information
1
GEMS Station Local Station . . . Coordinate . . s Country | Monitoring Date Station
N i Station N Latitude | L | Station Desc i
5 n Name . n ription e Opened
N At Arctic Red River NW.T., 1.2 km upstream from 1.H.D. Station, NAQUADAT station

00NW10LAOD03 |Macks Ri 67,458333 -1337 4326 N CAN BASELINE 1960-06-01

3 ackenzie River DONW10LADOO3, WSC Flow Station 10LA003..
. R Nelson River at Kette Crossing generating station Manitoba, NAQUADAT station
1 00MAOSUFO002 |Melson River - Kettle Crossing 56,383056 -94,58306 4326 DOMADSUFDO02. CAN TREND 1972-07-06
. Below Lachine Rapids at intake for Montreal muncipal water supply, NAQUADAT station

00QUO20A9028 |5t L Ri - Montreal 454 -73,63333 4326 N CAN IMPACT 1979-03-19

5 o awrence River - ontrea 00QUO020A9028, WSC flow station 020A016.
Ab Ci t Ri Manitoba, NAQUADAT station 0OMAOSKHODO1, WSC fl tati
. 00MAOSKHOD01 |Saskatchewan River (1) - above Carrot River 53841667 -101,335 4326 DS:Y;DF"D ver Manitoba, NAQ! station ow station CAN IMPACT 1951-11-01
Above Field, Pacific-Yukon Region BCOBNADD33, Wat lity Monitoring Branch -

BCOSNAOO33  |Kicking Horse River 51,42 116,44 4326 ove Field, Facitic-fukan Region ater Quality Menitoring Branc CAN TREND 1993-11-15
7 Environment Canada, November 2004
2 00ALO7NBOOOD Slave River 59869444 -1115861 4326 At Fitzgerald Alberta, NAQUADAT station ODALO7NBOO0OD, WSC flow station O7NBOO1. CAN BASELINE 1960-08-01
4 4 » M| General Information Station Inventory < Parameter Inventory Method Inventory Parameter Catalogue ¥ 4] 1l | »

B: Further to the right of the section for general information, water body specific information can be folowlumnsM to AB). Columns, which are not applicable to given water body
types are greyed out:

A B M N 0 P Q R S T U v W X i
Station Identifier Water Body Information Lake / Reservoir Information River Information
1
GEMS Station Local Station . . Average Area of . Upstream Basin Area of
, N N Water Body Type Water Body Name Main Basin Max. Depth | Lake Area | Lake Volume ——— s River Width Discharge - Flows Into ifer
b Z
= OONW10LA0DO3 |River Mackenzie . 1800 10300 1655000 7
. Nelson-
1 OOMAOSUFO002 |River Saskatchewan 2280 1010000
5 00QUO20A9028 |River St. Lawrence 1200 8240 1026000
. Nelson-
6 OOMAOSKHO001 |River Saskatchewan 238 677 324000
7 BCOBNAOD33 River Columbia
z OOALO7NBOOD  |River Mackenzie 1800 3510 506000
%v
4 4 » M| General Information Station Inventory < Parameter Inventony Method Inventory Parameter Catalogue ¥ []4 | 1l | »
Figure3: Example of information contained in the Station Inventory worksheet of the GEMS Catalogue for monitoring locations in CangidumnsA to J containing general informatioron

monitoring locations. B: Same table scrolled further to the right, showing gpecificwater body information Columns, which are not applicable to a given water body type are greyed out
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1.2.  Screening of Registered Water Quality Parameters
The Parameter Inventory‘ contains a list of water quality parameters that the Data Provider has

already registered in the past. Therefore, these parameters are “known” to the GEMStat database,
meaning that there is no ambiguity on which water quality parameter inside the GEMStat database
they correspond to. These known parameters make it possible for the GEMS/Water Data Centre to
translate the Local Parameter Coddss defined by the Data Provider) to the internal GEMS
Parameter Codesf the GEMStat database.

You can see an example of the \Parameter Inventory\ for Germany in Figure 4, where the Local
Parameter Codés listed in . This Local Parameter Coden be any code that the Data
Provider uses internally to identify their water quality parameters. This could be an abbreviation, the
written out parameter name or even a numerical code. The corresponding GEMS Parameter Code

listed in [column Al as a reference.

(Parameter Namgélists the parameter names according to a GEMStat internal
nomenclature. This nomenclature includes the written out name of the parameter and usually the
analyzed fraction (like “dissolved” or “total”). The Descriptionin usually contains a
description of the parameter, as stored within the GEMStat database, including a statement about
the analyzed fraction. For complex organics, the Descriptioncontains the structural formula and in

some cases also a selection of alternative IUPAC names.

For an unambiguous identification of the chemical parameters, the [columns E to G| contain their

registry numbers from three widely known chemical catalogues (Chemical Abstracts Service — CAS,
Chemical Entities of Biological Interest - ChEBI, European Community — EC).

The Reported asentry in is of special importance for the data submission process, since it
shows whether the concentrations were reported in molecular form (e.g. Nitrate concentrations
reported as “milligram Nitrate per liter”), or in elemental form (e.g. Nitrate reported as “milligram of
Nitrogen per liter”). This information is especially vital for concentration values because
concentrations reported to GEMStat will be converted to the elemental form (concentrations of
“milligram Nitrate per liter” are always stored as “milligram of Nitrogen per liter” within GEMStat).
Therefore, Data Providers are asked to take great care to keep the Reported asentries up to date in
order to allow for an accurate conversion of reported values.

Please noteThe actual reporting units of individual parameters are not listed in the Parameter{
Inventory, but in the \Method Inventory\ instead. This is because in many countries the reporting units

are dependent on the analysis method for the water quality parameters.

The Local Parameter Codésted in [column Bl of the Parameter Inventory can readily be re-used for

the current data submission. You should check, however, whether these entries are still up to date
and in line with the parameter codes that will be used for the actual data submission. Additionally,
please also check whether the chemical form of the individual parameters in (Reported a$
is in line with your current data submission.

If you need to register new parameters, because they are being reported for the first time, or
because some details of an already registered parameter changed at your institution, you can use the

IParameter Registration worksheet of the Registration Templateo register this information as

10
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described in section 2.2 “Registering and Updating Water Quality Parameters”. The process of
updating existing parameters is also described there.

11
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A B C D E F G H é
Parameter Identifier Parameter Information Chemical
Form
1
GEMS Parameter Code| Local Parameter Code Parameter Name Description MNumber: CAS Number: EC Number: ChEBI Reported As
2
3 NHAK Total Ammonia Nitrogen Combined un-ionized and ionized Ammonia (NH3 + NH4+), reported as Nitrogen 14798-03-9 28938 NH4
i Facultative anaerobic, gram-negative, non-spore-forming, rod-shaped bacteria that
couG Total Coliform ) " ) o
! ferment lactose with gas and acid formation within 48h at 35°C.
5 N GEL Total Dissolved Nitrogen Organic and inorganic nitrogen fractions in filtered samples, reported as nitrogen. 7727-37-9 231-783-9 25555 N
Total Dissolved Phosphate fractions in filtered samples responding to colorimetric tests after oxidative

P GEL Phosphorus digestion (including dissolved reactive, acid-hydrolyzable and organic phosphates), 7723-14-0 231-768-7 28659 P
6 reported as phosphorus.
7 FEST GEL Total Dissolved Solids Portion of solids that passes through a filter.
8 TIC Total Inorganic Carbon Carbonate, bicarbonate and dissolved CO2 fractions in an unfiltered sample. 7440-44-0 231-153-3 27554 C

i i Organic nitrogen and total ammonia nitrogen fractions in unfiltered samples, reported as

NKIE Total Kjeldahl Nitrogen ) 7727-37-9 231-783-9 25555 M
9 nitrogen.
10 NG Total Mitrogen Organic and inorganic nitrogen fractions in unfiltered samples, reported as nitrogen. 7727-37-9 231-783-9 25555 M
11 TOC Total Organic Carbon Organic carbon fraction in an unfiltered sample. 7440-44-0 231-153-3 27594 C
12 ORGN G Total Organic Nitrogen Organic nitrogen fractions in unfiltered samples, reported as nitrogen. 7727-37-9 231-783-9 25555 N

Total Particulate Phosphate fractions retained by a filter responding to colorimetric tests after oxidative
Ps Phosphorus digestion (including dissolved reactive, acid-hydrolyzable and organic phosphates), 7723-14-0 231-768-7 28659 P
13 reported as phosphorus.
Phosphate fractions in unfiltered samples responding to colorimetric tests after
PG Total Phosphorus oxidative digestion of the unfiltered sample (including total reactive, acid-hydrolyzable 7723-14-0 231-768-7 28659 P

14 and organic phosphates), reported as phosphorus.
15 NO3A Nitrate Reported as nitrogen. 14797-55-8 231-554-3 17632 NO3 -
4 4 » M| General Information Station Inventory Parameter Inventory ~ Method Inventory Parameter Catalogue p] 4] Il | 4

Figured: Example of @arameter hventory in the GEM&t Catalogue Columns A and Bontain the internal GEMS Parameter Code (as a reference) and the Local Parameter Code, as
registeredby the Data Provider for reporting water quality data. Columns G contain name and description of the water quality parameter, as well as the registnpbersfrom three well
known chemical registries. The lagblumncontainsthe chemical form that the parameter was reported as

12
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1.3.  Screening of Registered Analysis Methods
The worksheet ‘Method Inventory‘ contains a listing of all analysis methods that were registered for

each individual water quality parameter in one of the previous data submissions (see Figure 5).

Each row of this worksheet is dedicated to a single combination of a water quality parameter and an
analysis method that was applied to the sample in order to obtain the reported values for one single
water quality parameter, as identified by the Local Parameter Codein and the Parameter

Namein . Both columns correspond to one single parameter entry in the Parameter
Inventory.

The analysis method is identified by the Analysis Method Codin and the Analysis Method
Namein . Both of which were chosen by the Data Provider during the registration of the
method in one of the previous data submissions. As was the Methodology Descriptiorin ,
which briefly describes the steps taken during the analysis, as well as parameter specific details (such
as absorbance wavelength, incubation temperature, drying temperature or similar specifics).

Further information on the analysis method
includes the Analysis Method Typén
and the method reference citation. The
AnalysisMethod Typegroups the registered Not applicable.
analysis methods by type of detection used in

Analysis Method Type Description

. . . Calculation

the method (like Titration or Spectroscopy). The

. . . A separation method where the components are
citation consists Of the MethOd Reference Chromatography distributed between two phases, one of which is

. . P stationary, while the other moves in a definite direction.
VerS|0n|n COlUmn G’ “Stlng the aUthor and year The determination of the spectral absorbance of a
Of the methOd reference and the MethOd Colorimetry solution. This method is often used to determine the
’

concentration of a chemical in a solution.

Reference Numben , which lists the The use of an electrochemical cell to measure a

Electrochemical Analysis
¥ qualitative or quantitative response.

number of the method as found in the cited

standard (if applicable). Estimation
. ) . . A method used to determine an analyte on the basis of a
The next two columns are dedicated to the Gravimetric Analysis |t cample.
limits of the methOd’ conSIStlng of the Lower Spectroscopy The study of the interaction of a sample with radiation
Limit Valuein column I, which is the smallest or particles for measurement or detection.
R . The process of determining the quantity of a sample by
Value that IS reported for th's methOd, and the Titration adding measured increments of a titrant until the end-
. . . . e . point, at which essentially all of the sample has reacted,
LOWEI’ lelt Typen COlumn JI Identlfylng the A method for determining the exact amount of an
Volumetry analyte by adding an equivalent amount of a reagent of

lower limit either as Method Detection Limit,

exactly known concentration to the sample.

Limit of Quantitation or an arbitrary Reporting
Limit.

The reporting Unit in is of special importance for the data submission process, since it
defines the units of measure for water quality values that were obtained by a certain analysis
method. This information is especially vital, because water quality values reported to GEMStat are
converted to a common unit of measure before being stored. Therefore, Data Providers are asked to
take great care to keep the reporting units up to date in order to allow for an accurate conversion of

water quality values.

13
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Please noteThe units are not found in the ‘Parameter Inventory, as you probably would have

expected. Instead they are attached to each individual combination of parameters and methods in

the ‘Method Inventory|. This is because in many countries the reporting units are dependent on the

analysis method for the water quality parameters.

The Data Provider should carefully screen the \Method Inventory\ for correctness of the stored

information, specifically the Lower Limit Valueand the Lower Limit Typén |columns | and J|, as well
as the Unitin . Furthermore, the Data Provider should make sure that all parameters

intended for data submission are also listed in the \Method Inventory\ together with their respective

analysis methods. New parameter / method combinations, as well as corrections to existing entries
can be introduced in worksheet |[Method Registration| of the Registration Templatgas described in

section 2.3 “Registering and Updating Analysis ”.

14
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A B

Parameter / Method
Code

Analysis Method Information

Method Limits

Reporting

Units

[»

Local Parameter
Code

Analysis Method
Code

Parameter Name

Analysis Method Name

Methodology Description

Analysis Method
Type

Reference
Version

Reference

Lower Limit
Value

Lower Limit
Type

NHAK

TECHNICON_170-
2w

NKIE

CoLG ENZYMESUBSTRATE

PS PS-CALCULATION

6
M4 M

General Information

Station Inventory

Total Ammonia Nitrogen

Total Kjeldahl Nitrogen

Total Coliform

Total Particulate
Phosphorus

Parameter Inventory

Total Nitrogen (Kjeldahl) in Water and Sea
‘Water, Technicon Autosnalyzer 11
Methodology

Enzyme Substrate Coliform Test
(Qualitative)

Difference Calculation from Total
Phosphorous and Dissolved Phosphorous

Method Inventory

Asample is collected in the field and preserved with sulphuric acid at 4oC. The sum
of the free ammonia and organic nitrogen compounds are converted to ammonium
bisulphate under the following conditions: the shaken sample aliquot of known
volume is digested, at 3000C, with HClO4 and H2504 solutions [or H2504 and Cus04]
to convert the organic nitrogen to (NH4) H304. The total ammonia-nitrogen is
determined colourimetrically, at 660 nm, by the reaction of ammonia with salicylate
and dichloro-isocyanurate solutions, in the presence of sodium nitroprusside, to
form an indophenol blue complex; the colour intensity is measured at 660 nm and
compared to identically-prepared standard and blank solutions.

After 100 mL of a sample is added to one of the following media (a MMO-MUG culture
medium, an ONPG-MUG culture medium with added IPTG, an XGal-MUG culture
medium, or an XGal-MUG culture medium with added pyruvic acid), the test container
is immediately sealed and shaken in order to dissolve and mix the culture medium

Colorimetry

Then, the sample is incubated for 24 hours. After incubation, the sample is irradiated Colorimetry

with ultraviolet light with a wavelength of 366 nm from a UV lamp to verify the
presence of fluorescence. The sample is judged positive if the fluorescence of the
culture medium is stronger than a colorimetric solution of appropriate medium, and
negative if the fluorescence is weaker.
The difference between total phosphorus and total dissolved phosphorus, filtered
through a 0.45 um membrane filter, is used to report the particulate phosphorus
concentration in & water sample. PP =TP - TDP. PP = Particulate Phosphorus; TP =
Total Phosphorus; TDP =Total Dissolved Phosphorus. Caution: These calculated
results are computed from measured analytical values according to the formula
indicated. The computations may be in error if the parameters used in the calculation
are subsequently edited or changed.

Parameter Catalogue %2

Calculation

Technicon
Industrial
Systems 1971

APHA 2012

170-72W

SM92238

0.03

0.33

Loa

Loa

me/fl

mg/l

1/100 ml

mg/l

[T«

Figure5: ExemplaryMethod Inventory in the GEMS Catalogyeontaining the analytical methodthat were used to obtain the reported water quality data for each paramet&olumns A and
B contain the Parameter and Analysis Method Codes, as reported by the Data Provider, fetldwy parameter and methociames as well as methodology description aride analysis

method type (Columns G F) The Method Reference Version and Method Reference Number in columns G aeféHto the source thatthe methodologies are based on. Columand J
show the method limits and their typeColumn K lists the unit that the corresponding water quality values weeported as. Please note that for water quality parameters, where no analysis
method was registered, the columns with details on the metth will be empty and only the reporting unit of the respective water quality parameter will be listed.

15



Version 02 February 2020

2. Registering and Updating Entities
When reporting water quality data to GEMStat, every reported value needs to reference exactly one
single monitoring location, water quality parameter and analysis method. This creates a relation
between values and entities, which puts those values into a context and allows for better informed
interpretation of the water quality data.

The implication of this is, however, that each new entity for which water quality data is to be
reported for the first time, needs to be registered with the GEMStat database using the Registration
Template(2_GEMStat_Registratiomls) and equipped with an identification code of the Data
Providers choosing before data can be reported for them.

For registering new entities, please use the following worksheets:

T Worksheet Station Registration| for Monitoring Locations

T Worksheet [Parameter Registration for Water QualityParametes

9 Worksheet |Method Registration| for Analysis Methodsspecific for each reported water

quality parameter

For each newly registered entity, the Data Provider is asked to define a code. This could be a code
that is already in use at the Data Providers institution, e.g. for identifying monitoring locations in
their monitoring network, or any other code, consisting of letters, numbers and special characters.
However, each code needs to be unique in the respective domain of its entity. This means that two
monitoring locations, for example, are not allowed to be identified by the same code. This, of course,
also applies to the water quality parameters and analysis methods.

The rationale behind the necessity to register entities is twofold:

1. To allow foran unambiguous identificatiorof a single entity in the Data Providers domain,
together with its meta-information, using one single code.

2. To simplify the data submission procefs the Data Provider by making it possible for them
to re-use their own codes, which are potentially already in use in their own reporting

schemes.

The registration of entities can be prepared simultaneously with the data submission and the_codes
that were assigned during the registration can directly be applied to compile a water quality data

submission, as described in section 3 “Compiling a Water Quality Data Submission”.

16
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Additionally, the Registration Templatean also be used to update already registered entities with
regards to the stored information. This process is comparable to the registration of new entities:

I To register new entitiesfill in the information into the corresponding ]Registrationl
worksheets. Columns marked with an asterisk (*) are mandatory. The other columns are

optional and can be left blank, but we suggest to also providing this information, since this
allows for better interpretation of the water quality values.

1 To update already registered entitieproceed as follows: Copy the mandatory information
from those entries of the [nventory that need to be updated into the corresponding
|Registrationl worksheets. Afterwards simply change the information of those columns, that
you want to update. If the identifier code corresponds to the identifier code of the respective
Inventory| entry, the information in the GEMStat database will be updated accordingly by the
GEMS/Water Date Centre.

9 By selecting the fields of the worksheet, you

will get a hint on the kind of information Country | M
Code®

that is expected, as seen in the yellow box to
the right.
9 Some of the columns offer a drop-down

selection box from which you can choose a Country Gode {Mandatory)
valid entry, like the Country Codef 150 3166-1 ALPHA-3 code of

. . X X try where the station is
in worksheet |Stat|on Reglstratlon| ;:;CL;:E:] HErE e senen
(see picture to the right). This measure was

taken to sustain a common terminology for
certain keywords.
i Entering an invalid value causes an error message to appear (Figure 6). Please refer to the

Controlled Vocabularies worksheet to view a list of allowed entries for the field in question.

See Figure 7 for an overview of the components, which we have discussed above.

The codes of the entities that you enter into the Registration Templatean directly be used for the
data submission. Therefore, if you have registered new entities or introduced updates to some of
them, please remember to include the Registration Templaténto the actual data submission.

If the GEMS/Water Data Centre detects new entries in the submitted Registration Templatgit will
update the Inventories‘ of your individual Catalogueand provide you with an updated version that
reflects the new entries or changes.

Invalid Country Code =

lgl Please enter a valid ISO 3166 -1 alpha-3 country code, as listed in worksheet Controlled Vocabularies for your country.

I Wiederholen J [ Abbrechen I I Hilfe

Figure6: Error message, informinthe userabout the entry of an invalid value into &eld. Please refer to theControlled
Vocabularyto view a list of allowed entries

17



Version 02 February 2020
4 A | B [3 [ b T E ] F G H ] T I J [ K L
Station Identifier - onitoring location enterea 1o General Information Water Body|=
eg 0 0 ode left emp
1
2
5 F Porcupine River 67.58 13978 2326 0ld Crow, Pacific-Yukon Region YTOSFBOO003, Water Quality Monitoring Branch - Environment CAN TREND 1997-03-11 River
CANDOO22 N Kicking Harse River 51,42 116,44 4336 Field, Pacific-Yukon Region BCOBNADD33, Water Quality Monitoring Branch - Environment Canada, AN REND
4 Moyember, 2004, IMonituring Type v)
5 Bazeline Baseline - freshwater quality
6 Flux without significant direct human
T Impact impact.
8 Trend - long-term trends.
g Impact - short term impacts.
I Flux - fluxes from major river
10 I basins to the continent/ocean
" interfaces. il
M 4+ M| General In| Station n . Parameter Method Station Reg PT

Already registered monitoring location from
the Catalogue entered into the Registration

Template for updating information (GEMS

Station Code provided).

TREND
(| Please enter a valid monitoring type for this station:
BASELINE MULTIPLE
TREMD
@ IMPACT
FLUX

1997-03-11

W. Europe Standarc
Time
Mountain Standarc

. Method Registration Example .~ Controlled Vocabulries k7]

Monitoring Type (Mandatory)
Baseline - freshwater quality
without significant direct human

If an invalid value is entered into

a field that is restricted to a
certain set of allowed values, an

error message will appear.

B ——

Each field of the registration
templates provides a pop-up

description of the expected

contents when selected.

Figure7: Example othe Station Registration Template, introducing a newly registered monitoring location (highlighted in oraagdplso a request to updaten already registered
monitoring location (highlighted in blue) Also,elements that are common to all of the registration templates, like the pop description (highlighted in red), the dregdown selection box
(highlighted in green) and an error message, if an invalid value is entered (also in green, at the bottom ofjthe)fiare shown.
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2.1. Registering and Updating Monitoring Locations
In order to be able to view water quality data in the context of their locality, it is important to
provide sufficient meta-information on monitoring locations to GEMStat. This can be done using the
Station Registration| worksheet of the Registration Template

GEMS/Water is specifically interested in monitoring locations that are either designated to
consistently operate for a longer period of time (3 years at the least), or were already in service for a
longer time-span with a certain continuity in their operation. Therefore, it is not expected that
changes and updates to the meta-information of monitoring locations are to be common. However,

should it become necessary to update the information on a registered monitoring location (because
the station moved to different coordinates, was taken out of service or replaced by a different

station), the changes can be submitted also with the help of the |Station Registration| worksheet. As

mentioned earlier, the process is nearly identical to the registration process, with the exception that
the update of a stations meta-information requires the Data Provider to include the GEMS Station

Code which was assigned to the registered monitoring location by the GEMS/Water Data Centre and
is listed in the \Station Inventory

, in order to avoid any confusion with other stations that are to be

updated.

The process of registering or updating new monitoring locations is as follows:

1. Open the Registration Templatand switch to the worksheet |Station Registration|.

2. Inorder to register new monitoring locations, please fill in the required information into the
columns marked with an asterisk , while leaving (GEMS StatioilCod@ empty. This
column is only to be filled if you intend to update metadata of already registered stations,
which already have an internal GEMS Station Codssigned.

When entering new stations, the entries should at least provide mandatory
information for the columns listed in Table 3.
9 Make sure to provide a Local Station Codin , which can

be any code of your choosing, but which must be unique within C::;‘t? ”I
e
the |Station Registration| worksheet.
9 Some of the columns offer a drop-down selection box, which lists AFG A
a set of values that the current field is restricted to (like the g;‘i
Country Cod@f in the picture to the right). :gg
1 You will get an error notification if you have entered an invalid ATG
. ) ARG
entry in one of those fields. ARM -

3. Additional (optional) information for a new monitoring location may be
provided in the remaining columns:
a. The Elevationof the monitoring location and the Water Body Nameamay be
provided in ‘Columns Kand M‘.

b. Depending on the Water Body Typén , additional information for the
water body specific properties may be provided in the following columns (columns

that are not applicable for a given water body type will be greyed out):

i. Lake /Reservoir: Columns N to R
ii. River: Columns Sto U
iii. Groundwater: Columns V to
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4. If you wish to update information on monitoring locations listed in worksheet

of the Catalogue please proceed as follows:

a.

Copy the complete entry that needs updating from the \Station Inventory\ to the

|Station Registration| worksheet.

9 Please make sure that the copied entry includes the GEMS Statiof€odein

b. Change the information of the individual columns as you desire.

91 Please leave the entries of (GEMS Station Codlenchanged. This
information is essential for the GEMS/Water Data Centre to attribute the
updated information to the correct monitoring location internally.

20

5. Save the Registration Templateo permanently store the information that you have entered.
6. You can now use the LocalStation Codethat you have entered in to report water
quality data for newly registered monitoring locations using the Data Submission Template

Table3: Description ofmandatory columns forthe registration of new stationswith the GEMStatatabase

‘ Column | Field Name H Requirements
B Local Station | Monitoring location identifier, as used by the Data Provider in their monitoring network.
Code Format: Any combination of letters and numbers.
Sufficiently descriptive name of monitoring location.
c Station Name Format: Water body name - "at" Location specifier
€.g.Aare River —at Brugg
Cartesian y-Coordinates in given Coordinate Reference System (see column F).
D Latitude
e.g.47.4839
Cartesian x-Coordinates in given Coordinate Reference System (see column F).
E Longitude
e.g.8.1958
Coordinate Coordinate-based reference system for Latitude and Longitude coordinates.
F Reference Value:EPSG code of reference system (from www.epsg-registry.org).
System | ¢ 4.4326 for WGS84
. Short description of monitoring location and special conditions.
G Station P & P
Description | ©.9-Measuring station lies before the confluence of the Aare with the Limmat and the Reuss
rivers.
ISO 3166-1 ALPHA-3 code of country, where the station is located in.
H Country Code| /gjye:insert entry from column B in worksheet "Controlled Vocabulariés
e.g.CHE for Switzerland
| Monitoring Type of monitoring activity.
Type Value:Baseline, Trend, Impact or Flux
) Date Station Date when monitoring location was established.
Opened Format(ISO 8601)YYYY-MM-DD
€.g.1978-01-01
] Water Body Type of water body, at which the station is located.
Type Value:Lake, Reservoir, Wetland, River or Groundwater
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2.2. Registering and Updating Water Quality Parameters
By registering water quality parameters with the GEMStat database, you allow the GEMS/Water Data
Centre to translate your own identification codes of water quality parameters to the internal ones
used within the GEMStat database. This makes it possible for you to keep on using your own
parameter identifiers, which are already in place at your institution, without the need to adapt to the
naming conventions of the GEMStat database. The only requirement is that you register the water

quality parameters with the help of the |Parameter Registration| worksheet, particularly whenever a

new parameter is added to the data submission, or when there were changes to any of the already
registered parameters.

If any changes with regard to water quality parameters occur at your institution (like a change of the
parameter code for an already registered parameter or in the chemical form that the parameter is
reported as — e.g. Nitrate reported in molecular form as “mg Nitrate per litre” or in elemental form as
“mg Nitrogen per litre”), this can also be accounted for by updating the information of the affected
parameter with the help of the |Parameter Registration| worksheet. The GEMS/Water Data Centre
will then take the reported changes into account.

To register or update a water quality parameter, please proceed as follows:

1. Open the RegistrationTemplateand switch to the worksheet |Parameter Registration|.

2. For each parameter that you want to register, provide a Local Parameter Codie .
9 This may be any combination of letters, numbers and punctuation characters that
unambiguously discerns the parameter from the other parameters.

1 Ifyou provide a Local Parameter Codghat is already listed in the

Inventory, the information for the parameter with the same Local Parameter Code
will be updated accordingly.

3. Specify the Analysed Fractiomf the parameter in .

1 The analysed fraction mostly refers to the filtration status of
the sample, but can also includes the pre-treatment form of sl R ‘i
“extraction” for metals. I
1 The available options can be selected from a drop-down Ef;g:;ih
selection box (see picture on the right). Please refer to Table Suspended

Total

4 for a description of the analysed fractions.
4. To make it possible for the GEMS/Water Data Centre to correctly interpret and identify the
water quality parameter, please provide a Parameter Referencin .

9 This could be a registry number from one of the well-known chemical registries (CAS,
ChEBI or EC).

9 Alternatively, you can also provide the full name of the parameter.
Table4: Description of analysed fractions.

‘ Fraction Descriptian

Dissolved | Analyte fraction that passed through a 0.45 um membrane filter.

Extractable | Analyte fraction in solution after treatment of an unfiltered sample with hot dilute mineral acid.

Suspended | Analyte fraction that are retained by a 0.45 pm membrane filter.

Total Analyte fraction of an unfiltered sample.
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Parameter codes, as chosen by the Parameter Reference provided as a
Data Provider CAS Registry Number, which allows for
an unambiguous identification of the
Parameter Identifier parameters with the help of the CAS
catalogue
1
2 /Lnlﬂl"armleter(:mie* Analysed Fraction® ﬁmteterlleﬁ:rﬂm* Tunes
3 |Ma Dissolved 7440-22-4 CAS
4K Dissolved 7440-09-7 CAS
51Zn Total 7440-66-6 CAS
6 | MNO3 Dissolved 14797-55-8 CAS MNO3
7| PO4-P Dissolved Urthophosphate

N

One of the parameters was

Nitrate concentrations reported in molecular
referenced with the help of

form “as Nitrate”.
Orthophosphate concentrations reported in
elemental form “as Phorphorus”

the full parameter name.

Figure8: Example of registering water quality parameters with the help of tRarameter Registration worksheet

5. To avoid incorrect interpretations and to allow for an automated
processing of the parameter registration, please set the Reference Type
9 The available options can be selected from a drop-down
selection box (see picture on the right).

9 This makes it possible to unambiguously understand the type of

Parameter Referencenat you provided in .

6. Define the chemical form for the reported concentrations of the water quality parameter in

the Reported Asield of [column E|.

9 This important information clarifies whether concentrations of a parameter like
“Nitrate” are reported in the molecular form as “mass of Nitrate per liter”, or in the
elemental form as “mass of Nitrogen per liter”.

9 Enter the molecule (e.g. Nitrate) or element (e.g. Nitrogen) that the parameter is
reported as into this field.
7. Save the Registration Templateo permanently store the information that you have entered.

You can now use the Local Parameter Codehat you have entered in to report

water quality data for newly registered water quality parameters using the Data Submission
Template
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Registering and Updating Analysis Methods
stration of analysis methods with the GEMStat database is an essential part of the data
ion process, since this step ensures whether the water quality data will retain its context and
nce even after long periods of time.

ple, each of the water quality parameters, for which data is shared, is required to have at
e accompanying analysis method entry (even if the actual details, like Analysis Method Code

and Analysis Method Namare left empty), together with the reporting Unit for this particular
parameter / method combination. Sometimes, it could even be necessary to register more than one

method
analyze

ology for a given parameter, for instance if some of the laboratories use different methods to
their samples with regards to a certain parameter, or if the methodology changed in the

timeframe of the reported data.

The workflow below describes the process of methodology registration in further detail. As with the

other entities, the information of an already registered method can be updated by registering it
anew with the same Analysis Method Codewhile introducing the desired changes to the columns
that need their information updated (like the Lower Limit Valueor the Unit).

Open the Registration Templatend switch to the worksheet [Method Registration|.
Enter the Lacal Parameter Codef the water quality parameter, for which you want to

register or update an analysis method into .
9 This can be the code of a newly registered parameter from the

Registration| worksheet,

9 orthe code of a previously registered parameter from the ‘Parameter Inventory‘
worksheet in the Catalogue
Enter an Analysis Method Codef your choosing in for the current analysis
method. You will later need the LocalParameter Codend the Analysis Method Code
together for the reporting of water quality values.

I  We suggest using a code that is already in use at your institution for annotating
analysis methods, like the number of the standard methodology (e.g. ISO 7150-1) or
any other combination of characters and numbers.

9 Please keep in mind that while a given Analysis Method Codeniquely identifies a
given analysis method, this method can potentially be used to analyze a sample for a
number of different parameters (for example the inductively coupled plasma method
can be utilized to analyse a sample for multiple metals like Zinc and Chromium, at
different emission wavelengths). So, in principle, one and the same Analysis Method

Codecan be registered for multiple parameters.

9 If no information on the analysis method is available to you, the Analysis Method
Codemay be left empty.
Provide an Analysis Method Namef your choosing in .
9 If no information on the analysis method is available to you, the Analysis Method
Namemay be left empty.
Provide a short Analysis Method Descriptioin (if available) according to a
Standard Method, the Standard Operating Procedures (SOPs) of your laboratory or other
references.
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6.

10.

11.
12.

9 The description of the analysis method should be specific for the water quality
parameter that is being analyzed, when possible.

9 If for example, you register a method based on inductively coupled plasma for
multiple metal parameters, the Analysis Method Codend Analysis Method Name
would stay the same for each of the different metal parameters. The description,
however, should take into account the different analytical wavelengths that were
used for the individual parameters.

If the registered method can be traced to a published standard or methodology, please
provide the author or organization that published the method, and the year of publication as
the Method Reference Versioin [column E|.

A method from the 22" Edition of “Standard Methods for the Examination of Water
and Wastewater” from the American Public Health Association could be cited here as
“APHA 2012”

A method from the International Organization for Standardization, published in 2007
could be cited as “ISO 2007”

If the cited method is identified by a reference number in the above mentioned publication,
please provide it as the Method Reference Numbeén .

9 APHA 2012 identifies the inductively coupled plasma mass spectrometry method as
“SM 3120 B”

9 ISO 2016 identifies the inductively coupled plasma method for water quality analysis
as “I1SO 11885:2007”

If available, provide the reporting limits of the method for the current parameter as the

Lower Limit Valuén [column G,
Select the Lower Limit Typén [column H]

9 A drop-down selection box offers three types of lower limits to choose from (see

Table 5).
In any case, provide the Unit of the reported analysis results for the X i
current parameter / method combination in , even if no Unit= li
information on the analysis method was available. i
9 The available options can be selected from a drop-down mﬁﬂﬂ -
selection box (see picture on the right), and can be extended '-l'?ﬂm - ]

upon request.
9 This allows the GEMS/Water Data Centre to correctly convert
the submitted water quality data for each individual parameter

and method combination to a common unit internally.
Save the Registration Templateo permanently store the information that you have entered.
You can now use the Analysis Method Codefsom together with the Local
Parameter Codesf their respective water quality parameters to report water quality data as
described in section 3 “Compiling a Water Quality Data Submission”.
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Table5: Different types of lower Inits.

Lower limit

MDL

type

February 2020

Description

Method Detection Limit
Lowest concentration up to which the presence of a compound can be
detected with sufficient confidence.

Lower Limit | Lower Limit
Value Type
MDL
LOQ
RL

LOQ

Limit of Quantitation
Lowest concentration where a compound can not only be reliably detected
but also some predefined goals for bias and imprecision are met.

RL

Reporting Limit
Limit set by the Laboratory using other criteria than stated above. Usually
higher than Limit of Quantitation.

As you can see in Figure 5, it is possible to individually combine parameters and analysis methods. So
you can have two different analysis methods for Dissolved Mercury, for example, as listed in the first
two rows of the worksheet. Both parameter / method combinations could actually have different

reporting units. Conversely, you can combine multiple parameters with the same analysis method, as
seen in the last three rows of the worksheet: All three dissolved metal parameters were analyzed

using a Inductively Coupled Plasma — Atomic Emission Spectroscopy method, based on the same

Method Referenc), but with slightly different Methodology Descriptions

It should be stressed that each newly registered water quality parameter should have a

corresponding entry in the Method Registration| worksheet, even if no details on the analysis

method are available to you. Specifically because the information on the reporting Unit for the
particular water quality parameters are necessarily to be provided for individual parameter / method

combinations (even if the details on the actual method may be potentially left empty).
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4 A B ] [ [ D E E G [ H T 1

| »

Reporting

Parameter Two different analysis methods Analysis Method Information Method Limits Units
nr

registered for the same parameter
(Dissolved Mercury).

The sample is filtered in the field through a 0.45 um membrane filter and preserved with nitric acid and
potassium dichromate. The method is based on the reduction of mercury to the atomic state with a solution of
Hg-Dis FR.1.31.2013.15040 Inductively Coupled Plasma (ICP) tin [_IIJ chli_)ride, tra nspnrting_the released merc u-rv vfa por t_o the source of inductively coupled plasma, recording INTERTEC_H FR.1.31.201315940 [|0.01 Loa pgil
Method the intensity of the mercury line 184.950 nm, which is excited when the mercury vapor enters the plasma. The Corporation 2012
relationship between the intensity of the line and the concentration of mercury in the solution is established
3 using a calibration curve.
Asample is filtered in the field through a 0.45 um membrane filter and preserved with potassium dichromate
Cold-vapor Atomic Absorption and sulphuric acid. The sample aliquot is digested with sulphuric acid, potassium permanganate and potassiu
Spectrometric Method with persulphate. The mercury compounds are reduced with stannous sulphate in a hydroxylamine sulphate-sodium Pop-up description of expected

Hg-Dis AAS-CV-SA-PPM-PPS L 1
& H2504, KMnO4 and K25208 chloride solution to elemental mercury, then sparged from the solution with a stream of air and the absorption tries for the L Limit T mg/
Digestion is measured spectrometrically, using a mercury lamp, at 253.7 nm and compared to identically-prepared entries for the Lower Limit Type.
4 standard and blank solutions.
The sample is filtered in the field through @ 0.45 um membrane filter and preserved with nitric acid. The Lower Limit Type
Zn-Dis PND E 14.1:2:4. 2 F|uDrII’IjIE‘trIC Method (Following  fluorimetric r_rlethud for measu_rlng- the_ mass concentration of ZI-I"( |s_based on the formation Df_a cur_rlple'x Lumex 2014 PND F 14.1-2-4.183-02 |0.005 0 MDL - Method
Extraction) compound with 8-mercaptoquincline in an acetate buffer solution with a pH of 4.6-4.9, extraction with Detection Limit
= chloroform and measurinﬁ the fluorescence intensifz of the extract on a Fluorat-02 Iiﬁuid analﬁer. LOQ - Limit of
) Inductively Coupled Flasma (ICP] A%ampl_e is fil_tered in the field t-hr\_:rugf_w a 0.45 um membrane filter and preserved_with _nitric acid. The sample Quantification
Zn-Dis ICP-AES Method aliquot is aspirated and the emission is measured at 213.8 nm and compared to identically-prepared standard APHA 2012 5M 31208 0.0005 M RL - Reporting Lirnit
and blank solutions. s
. Inductively Coupled Flasma (ICP] Azample i-s filte-red in_the field thruugh_a E!.A'IS -|.LI'I’I membrane filter and preserved with dil_ute m-ineral acid. The L
Al-Dis ICP-AES Method sample aliquot is aspirated and the emission is measured at 309.3 nm and compared to identically-prepared APHA 2012 5M 3120B 0.05
standard and blank solutions. L
_ inductively Coupled Plasma (ICP] l'hf? samrple isfiltered inthe fielfi thrm{gh & 0.45 um membrane filter and preser\r{zd wiifh nitric acid. The sample MDL
Cr-Dis ICP-AES Method aliquot is aspirated and the emission is measured at 267.7 nm and compared to identically-prepared standard APHA 2012 5M 31208 0.07
and blank solutions. -
) 4

JIEN il

Drop-down selection box
Same analysis method (ICP-AES) showing the permitted entries
with different specifics regarding the for the Lower Limit Type.
Analysis Methodology Description

registered for three different water

quality parameters.

Figure9: Example of registeringnalysis methodsvith the help of theMethod Registration worksheetHere, the data on Dissolved Mercury wasoduced by two different methods, each
having different reporting units. On the other hand, the data on three different dissolved metal parameters were producddeogame method (ICRAES) with different detection
wavelengths.
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3. Compiling a Water Quality Data Submission

Data submissions can be compiled in two ways:

1 Using the |Data Submission Form| worksheet of the Data Submission Template
(3_GEMStat_Data Submission.xls
0 This template offers a pre-defined column structure that covers all the mandatory
information for a data submission in one Excel worksheet.
0 On the other hand, however, this template is prone to the limitations of Excel, and
thus only allows for the maximum number of 65,536 rows per worksheet.

9 Using any other structured format that is in use at your institution for data sharing (e.g. CSV

files, database extracts and others):
0 This allows you to use your own tools and workflows to compile the data submission.
0 However, the minimum requirement is that you provide the mandatory information
of Local Station Codesample DateSample TimgSample DepthLocal Parameter
Code Analysis Method Codend reported Value
0 The GEMS/Water Data Centre can adapt to variations in naming and in order of the
columns, so you can stick to the structure that you are used to.

In both cases it is crucial, that each value entry is related to a sampling location, a water quality
parameter and an analytical method via the Local Station Codehe Local Parameter Codand the
Analysis Method Codes shown in Figure 10. So the value entries will either reference an entity that
you have already registered in the past, as stored in the newest version of your Catalogueor a newly
registered entity, which you have entered into the Registration Templaterior to compiling the data
submission.

The water quality values should be submitted in a parameter oriented format. This means that each
water quality entry should be entered in a new row and identified individually with regards to the
sampling location, the date and time of sampling, the depth from which the sample was taken, the
water quality parameter and analysis method. This implies that two water quality values resulting
from a sample that was taken at the same location and at the same date, time and depth, but
belonging to two different water quality parameters, should be placed in two different rows.

When using the Data Submission Templatéhe workflow for compiling a data submission is as
follows:

1. requires the Local Station Codef the location, where the sample was taken.
9 This code must reference an already registered sampling location, either in the

|Station Inventory\ of the Catalogueor a newly registered location from the Iml
|Registration| worksheet of the Registration Template
2. Enter the date, when the sample was taken into (Sample Datg
T We suggest using the ISO 8601 format for the dates, consisting of four digits the
year, followed by two digits for month and two digits for day, each separated by a
hyphen (YYYY-MM-DD).
9 Butin principle, any numeric date format is acceptable, as long as it is consistent

throughout the data submission.

3. Enter the time of sampling into (Sample Timg
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T We suggest using the ISO 8601 format for the time, with two digits for hours and two
digits for minutes, separated by a colon and using the 24 hours format.
9 This information is optional and defaults to “00:00” if left empty.
Enter the depth (in meters) from which the sample was taken into (Sample Depth
5. Enter the Local Parameter Codef the parameter, which is represented by the current water

quality value into .

9 This code must reference an already registered water quality parameter, either in

the ‘Parameter Inventory\ of the Catalogugor a newly registered location from the
|Parameter Registration| worksheet of the Registration Template
6. Enter the Analysis Method Codef the analytical method that was used to analyze the

sample with regards to the current water quality parameter into .
9 This code must reference an already registered analytical method, either in the

‘Method Inventory‘ of the Catalogueor a newly registered analytical method from
the [Method Registration| worksheet of the Registration Template

7. Enter the reported Valueinto .

9 Please enter only numerical values in this column. If any Flags (like “<”) are present,

separate them from the value and place them into the next column.
8. Any Value Flagshat are part of the reported value are to be entered into .
9 This includes flags, which identify the value to be lower than the detection limit or
indicate contamination of the sample.
9 The range of allowed values are restricted to the following

entries, which can be chosen from a drop-down selection box: l
Value Flags !
< |Less than Detection Limit or Lower Quantitation Limit
> IGreater than Upper Quantitation Limit -
E Estimate (but was measured) <
P Most probable value >
C | contamination detected E
C

9. If the reported value is the result of an Integrated Sampleplease identify the type of sample

integration in column |

9 Currently three types of sample integration are recognized:

Vertical Integration: Mix of multiple samples from

evenly distributed depths.

H Horizontal Integration: Mix of multiple samples, evenly
distributed along a horizontal transect.

Time Integration: A sample consisting of small

T[X] subsamples, taken over a period of [x] days. An
integrated sample over 7 days would thus be identified

as “T7”.

10. Any remarks that are concerned with the reported value can be entered into column J
(Remarks.
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Water Quality Data

February 2020

A B c H 1
Date of Recorded
Station ID i Depth Method Code  |Valid Flags
1 sampling | T Value
2 § 026201 §2018-01-10 11:30 0.5 COL-NES-DST 0.22
3 | 026201 |2018-02-07 08:00 0,5 COL-NES-DST 0.28
4| 026201 §2018-03-12 1L:30 0,5 COL-NES-DST 0.38
5| 026201 2018-04-02  08:00 0,5 COL-NES-DST 0.18
6 | 026101 |2018-05-16 11:57 0,5 COL-NES-DST 0.37
— 21 0256101 |2018-06-07__11:44 0,5 COL-NES-DST 0.48
g i B ¢ v £ F E 8 | o251 J2018-07-08 o911 05 COLNES-DST 0.5,
o N tation |dentifier General Information 9§ 026101 §2018-08-07 11:43 0,5 COL-NES-DST 0.51
= 10§ 026101 {2018-09-05 12:26 0,5 COL-NES-DST 0.25,
@© s ity || et G atitude | Longitude | CO0T@inate Station Description 11§ 026101 §2018-10-03 11:44 0,5 COL-NES-DST 0.57,
(8] Chde Code N ‘ Reference System .
o 2 12) 026201 {2018-11-0Z 1L:30 0,5 COL-NES-DST 0.22.
— - 028009 At Bogorodskoye Village,  km below confluence with Krivaya: 13 pan Je01s-1208  11:30 05 COL-NES-DST 0.651
o 3 fl me‘ji":""e":iﬁ::"' e . O R 2018-03-3q 11:35 0,2 aEiwinEn < 0.01
X i Novforod, 1.5 km below confluence with Oka River -
C a RUSO00! 026101 'Chebuskarskuve Reservoir (0.2 left bank) 56,333333 44,106944 4326 ncide with stage measurement station. 2018-03-3 11:55 10,7 FR.1.31.2013.15940 < 0.01
= 2018-03-3 12:15 18,1 FR.1.31.2013.15940 < 0.01/
B RUSD0030 026103 Belaya River (0.2 left bank) 54967778 5598 4326 222 km below Ufa City. 51 km below flow measurement statig
S 5 L 2018-05-29 12:04 0,2 FR.1.31.2013.15940 < 0.01,
= i 3.2 km below Tomsk City, .5 km below confluence Ushaika R . .
c 5 |RUS00031 026104 Tom River (0.1 left bank) 56568611 849 4326 1k messurement station - 0.1 units from left bank 2018-05-25)  12:35 35 FR.1.31.2013.15940 < 0.01)
o r Kol " o el i b, Erme 2018-05-29 1305 3,8 FR.1.31.2013.15940 < 0.01.
3
2  |RUS00032 026105 Irtysh River (0.2 left bank) 55,202778 73,205556 4326 Iheasurement station . 0.2 units from left bank. 20120628 11:50 0.2 FR.1.31.2013.15940 = 0.01
AU 33 '025110 Yenisey River (0.1 left bank) 57 446667 B6501944 4326 1 km below Igarka City. 1.6 km downstream from flow measi 2018-06-2§ 12:30 3,3 FR.1.31.2013.15940 < 0.01)
g |RUSO0D: - N " left bank. 3 2018-06-28  12:55 8,4 FR.1.31.2013.15940 < 0.01)
— - T n = = — pom—— 2018-07-25  11:30 0,2 FR.1.31.2013.15940 < 0.01,
2018-07-25  12:05 6 FR.1.31.2013.15940 < 0.01,
a Parameter Identifier Parameter Information 2018-07-25  12:40 9,6 FR.1.31.2013.15940 < 0.01)
GEMS Local
Number: | Number: [N
A Name
9 5 Code Code CAS EC
g R Na-Dis |Sodium - Dissalved ?.Cl'::m fraction in an un; ed sample that pass through a 0.45 pmmembrane 0o oo 0
s \eis kDis  |potassium - Dissolved PotRSSIUM fraction in an unacidified sample that pass through a 0.45 um 7a 7 |as11108| 262
o 7 membrane filter. 009
g . 20 Dis 20-Dis 2inc - Dissolved i;l:;lra(tmn in an unacidified sample that pass through a 0.45 pm membrane 7840656 |2311753 273
He-Dis Mercury fraction in an una(idmed ample that pass throush a 0,45 um membrane
2 | Ml ’ filter.
" "
am NH3N NH3N Rl
A B C D E F G H 1 )
P ete Method
arameter / o Analysis Method Information Method Limit§
1 Code
Local . Method P .
Parameter | Analysis Method Code | Parameter Name | Analysis Method Name Methodology Description “"'iT' El || e || ol ozl ol
ype . Number Value Type
2 Code Version
%) The sample is filtered in the field through a 0.45 um membrane filter and
hoj preserved with nitric acid. The fluorimetric method for measuring the mass
O Zn-Dis PND F 14.1:2:4. 2 |zinc - Dissolved FIuDrlm?tri( Meth?d [Dn[enlrati:}n szin( is based on the formation Df,a complex compound wlt?{ 8- Spectroscopy Lumex 2014 PND F14.1:2:4.183- Loa 0.00 mg/l
- (Following Extraction) mercaptoquinoline in an acetate buffer solution with a pH of 4.6-4.9, extraction 02
— with chloroform and measuring the fluorescence intensity of the extract on a
()] 3 Fluorat-02 liquid analyzer.
E The sample is filtered in the field through a 0.45 um membrane filter and
preserved with nitric acid and potassium dichromate. The method is based on the
U) reduction of mercury to the atomic state with 2 solution of tin (11) chloride,
. — INTERTECH
U) He-Dis FR1.31.2013.15940 Inductively Coupled transporting the released mercury vapor to the source of inductively coupled HE”
. 131.2013. _ g " |
= when the mercury vapor enters the plasma. The relationship between the intensity o
@© of the line and the concentration of mercury in the solution is established using a
C 4 calibration curve.
< S Asample is filtered in the field and preserved at 4oC. An alkaline potassium
_ Nesslerization Method  PerManBaNate solution is adds to the sample aliaustand is partly distilled in 3 )
NH3N COL-NES-DST Nit: b Foll, o by kY K ith, £al \etr ABHA 1075 SMATR A SM A1R B 100, o ma/l
prenowine identically-prepared standard (or permanent standards] and blank solutions.
5 determines the concentration of the sample.

FigurelO: Relationship betweerthe entries ofa data submission table and the corresponding monitoring locations, water quality parameters and analysis methods Gathegue
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4, Submitting Data to GEMStat
The official submission process for GEMStat is currently based on data transfer via email to data-
submission@gemstat.org. While it is also possible for you to share the data using an FTP or cloud

services, we currently do not have such facilities at hand ourselves. Thus we cannot offer upload or
push functionalities at the moment. Therefore, if the size of the data submission would prevent you
from submitting it via email, we need to ask you to upload the data submission into an online storage
of your choosing and notify us via email, so that we can pull the data from the storage in a timely
manner.

Depending on whether or not you have registered new entities for the current data submission the
following files should be included:

9 The actual water quality data, consisting either of the Data Submission Templater of files
of other format, compiled according to the guidelines in section 3.

9 The RegistrationTemplate if new entities have been registered or updated for the current
data submission, according to the guidelines in section 2.

Since GEMS/Water strives to account for the individual data sharing policies of the participating
countries and organizations, you should also make a statement regarding the terms, on which the

submitted data may or may not be shared with third parties. GEMS/Water offers three data policy

options to choose from, which are described in Table 6 below.

After receiving the data submission, the GEMS/Water Data Centre will first check, whether it
contains a Registration Templatelf so, it will proceed to screen its entries and determine whether
those are newly registered entities or updates for already registered ones. Following this, the entities
will be imported into the GEMStat database, while the local codes of the entities will be translated to
the GEMStat internal codes for monitoring locations, parameters and methods.

Subsequently the data submission file will be automatically parsed, using your codes to map the
water quality values to their respective entities. During this process, quality checks are applied in
order to assess the plausibility and consistency of the values. Values that fail these checks are
separated from the data submission for further processing, while the remaining values are imported
into the GEMStat database.

Upon finalization of this process, you will get a notification regarding the amount of imported data
and, if applicable, the problems that were encountered during the quality checks. If new entities
were registered, you will get an updated Cataloguethat reflects these changes for further reference.

Table6: The three Data Policy options of GEMS/Water.

Available Data Policy

Options Description

Raw water quality data is publicly available and can be requested by
everyone.

OPEN

Raw water quality data is shared on written request for non-commercial
LIMITED research only. For every other purpose, only metadata and yearly
aggregates on country level can be requested.

Raw data is not shared and its use by GEMS/Water is limited to UN-

RESRICTED
assessments and aggregated data products.
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