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Background 
The PLUS project aimed to modernize the HELCOM waterborne pollution load compilation (PLC) database, 
and develop a web application to access the data was launched by the decision of HELCOM 34. The project 
description including the work packages was also agreed by the meeting. The project consisted of 6 work 
packages, 5 work packages were implemented in two years period from June 2013 to December 2015. The 
work package 6 was not implemented due to lack of funds. 

The decision on closing the project was made by the PLUS 9-2015. The following activities related to update 
or improvement of the products produced by the project will be continued as a routine work of the RedCore 
DG. In particular the user tools for QA3 and QA4 procedures are to be further adjusted to the user’s needs 
and the tools for data visualizing also updated by the database administrator based on the user’s feedback. 
Also the updates will be made in order to provide compatibility with the products which are to be developed 
by recently launched MAI/CART OPER project. 

The new MAI/CART OPER project being a successor of the PLUS is focused on preparation of the assessment 
dataset and automation of the data assessment procedures. The project inherits in its algorithms the data 
structure of the database developed by PLUS. Nonetheless, some procedures, in particular QA4 when data 
gaps are filled, will be adjusted assuring a proper link between the PLC database and the datasets used for 
input assessment procedures. The information on the MAI/CART OPER project implementation is to be 
provided by separate document. 

PRESSUER 4-2016 took note of the information on the major products of the PLUS Project which was 
completed in the end of 2015. The Meeting agreed that the tools are helpful for the PLC reporting procedures 
and agreed that the targets of the Project were achieved and the tasks were accomplished. 

This document contains a brief description of the products produced by PLUS and provides the links to their 
detailed descriptions. The document also indicates the products which are to be further updated based on 
the experience of their use and also in the frame of MAI/CART OPER. 

 

Action requested 
The Meeting is invited to: 

- take note of the information on the results of the PLUS project, 
- provide feedback on the usability of the project products for PLC data compilation. 
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Introduction 
The PLUS project aimed at establishing the modernized HELCOM waterborne pollution load compilation (PLC) 
database, and development of a web application to access the data. Major components of the modernization 
have been accomplished, however adjustments to the database will still be needed, to cater for PLC-related 
activities. The continuous adjustments are carried out within MAI CART OPER project. 

The modernization is to provide a more efficient data handling system including both reporting and retrieving 
data on water born pollution discharges into the Baltic Sea, and introduce an automatic quality assurance 
system ensuring more comparable, consistent and validated data. Furthermore, this development is to 
facilitate the elaboration of HELCOM evaluations and assessments, support the decision-making process, and 
ease an access to the data for research purposes. As a consequence, also the reporting is aimed to be more 
time-efficient and the workload on the PLC Data Manager to be reduced due to automation of the quality 
assurance procedures. Ultimately, the collected data will be openly available to the public, according to the 
current European standards and directives. The modernization is to improve and streamline the whole 
process - from inputting the data to their visualization and subsequent analysis. 

Time Frame 
Original time frame: March 2013 – March 2015 

Revised time frame:  June 2013 – Dec 2015 

Project Consortium 
Project Management:  HELCOM 

Data Consulting and Database Development:  SYKE (Finnish Environmental Institute) 

Web Application Development:  BNI (Baltic Nest Institute, Stockholm) 

Hosting (Not a component of PLUS project): BNI (Baltic Nest Institute, Stockholm) 

Nominated representatives of the Contracting Parties followed up the implementation of the project by 
attending project meetings and providing feedback on the achieved progress. 

The objective of the Project 
was to develop a system (Database and Application) that: 

1.) Provides a more complete, consistent and comparable datasets, including access to historical data 
(e.g. data from previous years used for analysis and other assessments); 

2.) Increases and standardizes quality of the data on waterborne inputs through introduction of 
automated quality-control system; 

3.) Enables more cost-effective data reporting for Contracting Parties; 
4.) Identifies a quality status of the data indicating potential uncertainties; 
5.) Provides easy and up-to-date on-line access to the data including, spatial visualization and graphs, 

on waterborne inputs for HELCOM, the Contracting Parties, research institutes and the general 
public. 

The Project Description for the project can be found here. 
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Main Products 
1.) The new PLC database:  

The PLC database is a unique set of data on water born nutrient and heavy metal pollution load to the 
Baltic Sea. The information stored in the database was thoroughly collected since 1994. The data enables 
traceability of the changes in inputs through this prevailing pathway of nutrients into the Baltic Sea 
during the last two decades. The PLC database was developed as MS Access database long years ago. As 
the database has been located on a PC only the Data Manager had access to the data and the data have 
been available for the users through a manually processed request. 

The new PLC database was developed in MS SQL database management system and its structure was 
redesigned in order to accommodate data which are reported according to the requirements of the new 
PLC guidelines. In particular, the new structure enables: 

1. Easy retrieval of information from new PLC Database about catchments, stations, point  
sources   

2. Nomenclature consistency over time for the established sub-basins (e.g. Baltic Proper, 
Kattegat, Gulf of Finland); 

3. Provisions to report load for different unmonitored areas or monitoring stations 
according to different parameters (e.g. total N, NO23-N, Ni, discharge etc.); 

4. Reporting of information for point sources in an individual and aggregated manner; 
5. Store information related to quality Assurance for the data indicating if the data is 

questionable, quality assured or if it has been approved by the data reporter /quality 
assurer. 

The Data Model describes technical parameters of the structure of modified database. 

Internal constraints were introduced into the database to ensure data quality control and consistency 
of the data. Internal constrains among the others prevent insertion into the database parameters in 
wrong format or in measuring units which are not implied by the Guideline.  

The content of the new database was provided through migration of the historical data from old 
database with simultaneous data verification against the requirement of the new Data Model and 
Structure. Multiple data inconsistency was revealed during data verification such as double reporting, 
inconsistency in spatial parameters etc. All revealed erroneous data were compiled to spreadsheets and 
corrected in cooperation with national experts which ensured compatibility of the PLC database with 
national data sets. 

2.)  The web Application for data reporting, data viewing and quality assurance: 

The Web application has been developed in order to enable the users to report, view and quality assure 
data. The Application provides transparency of the PLC data status in terms of Quality Assurance status 
i.e. (missing, suspicious, quality assured, approved by reporters and quality assurers). It also helps users 
to report annual and periodic data completely or partially. The Application provides the user with the 
following key functionalities. 

a. Interpretation of a set of predefined annual and periodic reporting templates (MS Excel 
files). The Application enables uploading of the reporting templates. The predefined 
reporting templates can be downloaded using the interface of the reporting application, 
filled in with new data and uploaded to the system. Then the data contained by the 
templates are interpreted and visualized by the reporting application.  

b. Automated data quality assurance (QA). The functionality of the reporting application 
provides the data reporter with the tools to run QA procedures identifying erroneous data 
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as well the data indicating as potentially suspicious or distrust values according to two QA 
procedures: 

i. QA level 1: Verification of formats, completeness and internal consistency of the 
reported data. The detailed description of the verification procedures performed at 
the QA1 is given in the PLUS_QA1_list of the PLUS project documentation. 

ii. QA level 2: Verification that data values are within reasonable statistical range 
compared to previously reported values. The parameters verified at this stage and 
verification procedures are listed in the chapter 3 of the PLUS project technical 
documentation (PLUS_TechnicalSpecs 3).  

c. Tools for manual data verification including data selection and graphs. The PLC database 
provides a set of tools for authorized data reporters to select and list the data on the 
screen as well as download the data in CSV format. The authorized user can manually verify 
the quality of data indicated as suspicious or distrust by accepting them or rejecting with 
subsequent re-reporting. The description of the user tool is given in the PLUS user guide. 

d. Tools providing on-line public access to the data and data visualizing. These tools provides 
an access to the data through a set of filters as well as enables visualizing the spatial 
information on the different entities like chemical and hydrological stations, river mouths 
and point sources. Users can see the locations of various entities at the map and choose 
the object for visualizing using a menu (Fig.1). 

 

Fig.1. Example of spatial data visualizing using the PLC database tools. 
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Evaluation of Project Achievements 
All the tasks implied by 5 out of 6 work packages of the project description which was agreed by HELCOM 34 
were successfully implemented. The work package 6 “Establish links to HELCOM GIS map services” was not 
implemented due to lack of funds. The user tools for data reporting and quality assurance level 1 and 2 were 
commissioned and tested during the reporting of PLC data 2013-2014 in the end. The tools were updated 
and improved after users’ feedback to the RedCore DG and PLC6 project meeting. Multiple minor updates of 
the software products were made by the developer (BNI) based on direct user’s replies.  

S.No Product/Functionality Status 
1.  Data Model based on PLC-6 guidelines Completed 
2.  Database Migrated according to the new structure Completed 
3.  Web Application – Data Reporting Completed 
4.  Web Application – Quality Assurance 1 and Quality 

Assurance 2 
Completed 

5.  Web Application for Data Access Completed 
6.  Web Application – Quality Assurance Level 3 and Quality 

Assurance Level 4  
Testing 

7.  Public Web Application for data visualizing and graphs Testing 
 

Actions and improvements for near future 

The user tools for manual verification procedures level 3 and level 4 are functioning in a test regime. The 
procedure of verification the recently reported data is still not completed. The tools will be further developed 
and improved by the database administrator based on the user’s feedback. This work is coordinated by the 
RedCore DG and PLC-6 project.  

QA level 3 and QA level 4: Manual verification of the content by the National Data Reporters 

At these levels the National Data Reporter can verify the data and approve or reject them. 

The data can be flagged as “Approved by the National Data Reporter”   or “Rejected by the National Data 
Reporter” in the database using the application. 

The data which pass QA 1 and 2 procedure are flagged in accordance with the result of statistical verification 
as accepted, distrust or unchecked. Manual verification allows data reporters to check reported values 
manually and approve or reject them. Rejected erroneous data are to be re-reported by national experts.  

This level of data quality assurance also implies expert assessment of data quality and filling gaps in the 
national data sets using tools for statistical analysis. As a result all the raw data are to be approved by national 
experts. 

As a result of all the stages of data quality assurance procedure, raw data are corrected and approved by 
national reporters after QA level 3. QA level 4 enables minor changes in the raw data, coordinated with 
national experts, in case an inconsistency would be revealed by RedCore experts when preparing the 
Assessment database (OPER project). 

Public WEB application for data visualizing and graphs 

According to the procedures of PLC products elaboration and releases public access to the PLC data is opened 
when the data set has been approved by national experts and adopted by HOD. Thus active testing of the 
public tools will be launch immediately when the access has been opened. 
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