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Source to Tap and Back
Training module on water quality monitoring — day 1

Michiel Oudendijk & Andrea Swenne
Result 2.5 Monday January 16, 2017

Introduction program of the training

Day 2 Day 1

Goal for the 2 days: design your own monitoring grid and how to
cooperate, collaborate with each other

Introduction Source to Tap and Bac
(S2TAB)

Source to Tap and Back (S2TAB)

>
>

R.2 — WQ monitoring,
review and data

manageme! i

R.2 — Emission reduction
plans

In this project — our main results will
be in the parts of the project

= Focus on catchment management, land use and re-use of water
This is our experience in the Netherlands

The Netherlands:
delta of 4 international basins

S

Ems

Rhine

Scheldt Meuse
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Dutch
Water
Authorities
(DWA)

Dutch Water authority - DWA

-Decentralised authority with limited task: integrated water management

3 main tasks:

« Safety & flood protection

« Sufficient water

« Clean water (waste water treatment
& surface water quality)

*Not drinking water!!!

Introduction program of the training
Day 2 -
=3

=

Day 1

Morioring grid

Laboratory
anaiyses

Goal for the 2 days: design your own monitoring grid and how to
cooperate, collaborate with each other.
Learning by doing.

Expectations

Exercise

1. Write down what you expect from this training (5 min)

2. Formulate your personal training goals (5 min)

Monitoring cycle

Water resource
management
Utilising
information
. Monitoring
Reporting o sgyg

Data analyses Monitoring grid

Sample

Data storage collection
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analyses

Information

Fl
3
8
&

Program water quality training

N v

!

=
/’

Data analyses.

Data storage

Laboratory
analyses

Es—— .
\‘

I
Information .
needs. |

\

Monitoring
strategy
N

~

Monitoring grid

Sample
collection




18/01/2017

Program water quality training

Information needs
Dutch example: ‘blue-nodes’

. ~. - 1
. ~ . N
N R N = When exchanging water between water authorities, the water
. e e o TN i has to comply with certain water quality standards and limits to
' 1 . the amount of water that may be discharged or used.
1 \ 1 This information has to be gathered at the ‘blue nodes’ where
p . ’ water is exchanged with the neighbouring water authority.
S L - s, P = Information needs at the ‘blue nodes':
=~ - RS Water quality (concentrations of nutrients, chloride, heavy metals,
PAH)
Discharge volume (cubic meter per day)
Irrigation inlet volume (cubic meter per day)
m These information needs are written down in a formal contract
e between the water authorities.
anayses
. o
Information needs . Information needs
Dutch example: ‘blue-nodes Some other Dutch examples:
N
© o = General water quality (test against water quality standards)
.
¢ Pumping stations (blue) = Trend analyses (is the quality getting better or getting worse)
® Irrigation inlets (red)
Open water exchange = Specific uses:
(green) ) is the water suited for the production of drinking water?
-0 LE,CKS, — water inlet for is it safe for cattle to drink?
shipping (orange) is it safe for the irrigation of certain crops?
s 4 is it safe to bath or swimin?
(<] = Effect of measures taken:
Wat is the effect of measures taken to improve water quality?

Let’s work it out!

= \What are your information needs?
What/ why do you need to measure?
Which questions do you need to answer?
What does your organisation need?
What do you think Ethiopia needs to know?

= n three groups :

What are your information needs?

Let’'s work it out!

= What are your information needs?
What/ why do you need to measure?
Which questions do you need to answer?
What does your organisation need?
What do you think Ethiopia needs to know?

= Work this out in 30 minutes

= Everybody writes topics on yellow notes

= Be as specific as possible

= Collect and discuss the information

= Presentation maximum 5 minutes per team
= Choose a spokesperson

= Present on half flip-over per team
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= Coffee break

Program water quality training
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Monitoring strategy
Dutch example: ‘blue nodes

Questions to be answered:
- What do you already know?
- What do you not know yet?

- What do others know?

Monitoring strategy
Dutch example: ‘blue nodes’

This example is very specific in describing the monitoring needs:

- Ongoing, continuous monitoring

- Fixed number of specific locations

- Data collection by the water authority (water quality, discharge
volumes, irrigation inlet volumes) and by the province (water

inlet through the locks for shipping)

- Prescribed frequency for sample collection (to calculate a mass
balance for certain parameters (nutrients, chloride))

- Online measurement not an option for all parameters, so
samples need to be collected.

Let’s work it out!

= \What is your monitoring strategy?

= What information do we already know? (in answers to the
questions/information needs)

= |s data already being collected? (in relation to the information needs) by
yourself, by others?

= Is almost similar data collected that can be used? What data?

= Are there alternatives? Which alternatives?

Let’'s work it out!
mWhat is your monitoring strategy

= What information do we already know?
(in answers to the questions/information needs)

Is data already being collected?
(in relation to the information needs) by yourself, by others?

Is almost similar data collected that can be used? What data?

Are there alternatives? Which alternatives?

Work this out in 20 minutes

Everybody writes topics on yellow notes
Be as specific as possible

Collect and discuss the information
Presentation maximum 5 minutes per team
Choose a spokesperson

Present on half flip-over per team
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= Lunch break

Program water quality training
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Design monitoring grid

Dutch example . *0
Information needs -
Dutch example: ‘blue-nodes’

M
Steps to design a monitoring grid: (<] o
.
= Select sampling locations — draft grid ¢ Pumping stations (blue)
® Irrigation inlets (red)
= Visit sampling locations Open water exchange
(green)
m List of parameters and consumables/necessaries «Q Locks — water inlet for
shipping (orange
= Make a budget plan pPing ( 9e)
@
= Make choices if needed (budget) °
«0 .0

Draft grid - volumgs
Information needs -
Dutch example: ‘blue-nodes’

©

. 0.,

M Pumping stations (blue)
® Irrigation inlets (red)
Open water exchange
(green)
0 Locks — water inlet for
shipping (orange)

@
°

Water volumes should be measured at each
exchange point (blue, red, green, orange)

Draft grid - quality_
Information needs -
Dutch example: ‘blue-nodes’

.
.
o o
)

0

(< 4
°

Water quality should be measured at each
pumping station and at the open water exchange

Pumping stations (blue)
Irrigation inlets (red)
Open water exchange
(green)

Locks — water inlet for
shipping (orange)
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Visit sampling locations

u s the location suited for measurements?
Is it possible to do the measurements here?
Is it safe to sample here?
Can the location be reached easily?
Do you need permission to get here?

= Document where samples are to be taken:
Description
Coordinates
Pictures, map
Contact information for permission (if needed)

euO7rak

Akaki river after Lake Aba Samuel
Sampling:
- Sample between the dam and the road
(crossing the river)
> Sample using a sampler on a pole

Site details:

° River width ~20-30m

> Local land use: reservoir, agriculture
= Flow: high flow

Sampling site 6 in report Daniel
Sampling site La16 in report Zerfie

Parameters to be measured

= What parameters are needed?
Nutrients
Chloride
Heavy metals
PAH

= What sampling frequency?
Prescribed in the contract for the ‘blue nodes’ is sampling 24x/year
to be able to estimate a mass balance.
Heavy metals and PAH that are expensive to analyse have to be

sampled 12x/year (mainly for testing against the water quality
standard)

Budget plan

= Cost of sampling

= Cost of transportation

= Cost of analyses (laboratory days, consumables, equipment etc.)
= Cost of reporting

+

= Does it fit the budget (?)
If it does: OK
If not: where can adjustments be made?
= Reduce number of locations
= Reduce number of samples (sampling frequency)
= Reduce parameters to be analysed
= Increase the budget?

Budget plan

= Sampling: 24x EUR 480,- = EUR 11.520,-
= Transportation: 24x EUR 50,- = EUR  600,-
= Cost of analyses:
nutrients: 24*10*EUR 60,- = EUR 14.400.-
chloride: 24*10*EUR 20,- = EUR 4.800,-
Heavy metals: 12*10*EUR 80,- = EUR 9.600,-
PAH: 12*10*EUR 135,- = EUR 16.200.,-
m Cost of reporting: 5 days @ EUR 480,- = EUR 2.400,-
Total: EUR 59.520,-
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Design monitoring grid

Steps to design a monitoring grid:

= Select sampling locations — draft grid

= Visit sampling locations

= List of parameters and consumables/necessaries
= Make a budget plan

= Make choices if needed (budget)

Let’'s work it out!

m Take 1 of the information needs
Design a monitoring grid

= Where to sample/measure? (and why on that location — is there
already sampling going on)

= What parameters to measure?
= How often? - frequency
= (what accuracy)

= Consequences (finances, capacity), prioritising, combining? — make
choices

Let’s work it out!
= Take 1 of the information needs
Design a monitoring grid

= Where to sample/measure? (and why on that location — is there
already sampling going on)

What parameters to measure?

How often? - frequency

(what accuracy)

Consequences (finances, capacity), prioritising, combining? — make
choices

Work this out in 45 minutes

Make choices on the map

Work out locations, reasons per location
Collect and discuss the information
Presentation maximum 5 minutes per team
Choose a spokesperson

Present on 1 map & 1 flip-over per team

Let’s work it out!
= Take 2 of the information needs
Design a monitoring grid

= Where to sample/measure? (and why on that location — is there
already sampling going on)

What parameters to measure?

How often? - frequency

(what accuracy)

Consequences (finances, capacity), prioritising, combining? — make
choices

Work this out in 45 minutes

Make choices on the map

Work out locations, reasons per location
Collect and discuss the information
Presentation maximum 5 minutes per team
Choose a spokesperson

Present on 1 map & 1 flip-over per team

Program water quality training
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Sampling & analysis
Dutch example — sampling & laboratory

= |n our region:
One shared lab for 5 organisations
Co-owned by the 5 organisations
Highly specified
Well equipped
Very efficient

m Aqualysis
50 employees
40,000 samples
800,000 analyses
EUR 6,000,000.-

Let’'s work it out!

= Sampling and collection
How is the situation now?
Do you see any improvements
Suggestions for collaboration?

In 30 minutes:
= Discuss in three groups
= Present on 1 flip over

Source to Tap and Back —
Training module on water quality monitoring — day 2

Michiel Oudendijk & Andrea Swenne
Result 2.5 Tuesday January 18, 2017

Introduction program of the training

Day2 Day 1

Goal for the 2 days: design your own monitoring grid and how to
cooperate, collaborate with each other

Monitoring S2TAB

Surface water

Recap of Day 1, using Monitoring grid S2TAB as example.

= Information needs:
What is the current environmental state
What are the biggest water quality problems

Monitoring S2TAB

Surface water

= Monitoring strategy:
Monitoring for S2TAB builds on the EU-WFF monitoring grid

18/01/2017
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Monitoring S2TAB

Surface water

Steps to design a monitoring grid:
= Select sampling locations — draft grid

= Visit sampling locations

Water Quality Monitoring Grids
Location
Code Name X Y [Type

[s2tabo1__|Sibilu 01 right stream 472380 | 1016949 [River
[s2tab02__|Sibilu 02 left stream 472246 | 1016953 [River
s2tab03__|Handdug well (mr. Dereje) 473050 | 1017940 [shallow well
s2tab04__|Dire reservoir 492600 | 1011328 [Reservoir
s2tab05__|Inlet to legadadi from Sendafa catchment_| 500285 | 1004950 [River
s2tab06__[Laga Bari 496510 | 1004274 [River
s2tab07__|Laga Dadi reservoir 495818 | 1002334 [Reservoir
s2tab08__|Bulbula on Bole Road 475534 | 993983 [River
s2tab09__[Bulbula before G. Akaki 475483 | 987730 [River
s2tab10 |G Akaki before Bulbula 476161 | 987768 |River
s2tab11 _|Gefersa reservoir 460690 | 1001985 [Reservoir
s2tab12__|L Akaki before Kera 470531 | 991822 [River
s2tab13_|Kera before little Akaki 470929 | 991998 [River
s2tab14__|Awash malka bal'o on J d 435038 | 977956 |River
s2tab15__|sebeta south of Sebeta town 457635 | 981044 [River

Eu

[Awash river after Lake Koka 519565 | 937179 |River

Lake Koka at Koka Dam 517164 | 935085 |Reservoir

[Awash river before Lake Koka 502310 | 929380 |River

[Mojo river before Lake Koka 503037 | 931867 |River

[Mojo river before Mojo (railroad tracks) | 512621 | 951938 [River

[Mojo river at the end of Mojo 511973 | 949990 |River

Akaki iver after Lake Aba Samuel 467851 | 971311 |River

Great Akaki river before Lake Aba Samuel | 473256 | 975027 |River

Little Akakiriver before Lake Aba Samuel | 472424 | 981849 [River

[Awash river at Awash Melka Kunture 456741 | 962199 [River

S2tab09: Bulbula River before Great Akaki

Coordinates (UTM 37P) : E 475483 N 987730

How to get there:

Kality traffic circle

Follow the roads heading left

4WD is mandatory

Drive north on the parallel road
to the ring road from the Akaki

S2tab09: Bulbula River before Great Akaki

Sampling:
Walk down towards river
Sample downstream of bridge

Site details:
River width ~20m
Local land use: domestic
Flow: clearly visible

Monitoring S2TAB

Surface water

Steps to design a monitoring grid:
= Select sampling locations — draft grid
= Visit sampling locations

= List of parameters and consumables/necessaries
Based on parameters in EU WFF monitoring
Excluding some drinking water parameters

Excluding parameters that were to expensive to analyse (requiring
additional hardware (a.o. As, Hg)
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Monitoring S2TAB

Surface water — parameters to be analysed

= DO, pH, Temperature, EC, Turbidity (field measurements)
u Cl, F, SO4 (anion)

= NO3, NO2, NH4, (NH3), total-N, PO4, total-P (nutrients)
m As, Cd, Cr, Cu, Hg, Ni, Pb, Zn (heavy metals)

= BOD (biochemical oxygen demand)

= COD (chemical oxygen demand)

Monitoring S2TAB

Surface water

Steps to design a monitoring grid:

= Select sampling locations — draft grid

= Visit sampling locations

= List of parameters and consumables/necessaries

= Make a budget plan
Available hardware budget R2.5 + R2.8 = EUR 40,000.-
Available days EPHI R2.5 and R2.8 = 900 days
Roughly halve for R2.5 and halve for R2.8

= Make choices if needed (budget)

Monitoring S2TAB

Surface water — Budget Plan

= Sampling (4 rounds)
96 days
EUR 4,300.- (cost for car)

= Analysis (4 rounds)

280 days
No List of Instruments Price
P G -
3. Graphite tube 4, 500€
4 Graphite Insert 750€
5 Argon & Acetylene gas 417€
5 Reagents 2500€
7 Sampling & BOD Bottle 1,000€
8 Boots 30€
9 DO meter 3,00€
0 TDS/Turbidity/Ec multiple measuring Kit_| 600€
Total —arasve— 10.097€ T

Monitoring S2TAB

Surface water

= Information needs:
What is the current environmental state
What are the biggest water quality problems

= Monitoring strategy:
Extension of EU monitoring grid

= Monitoring grid, budget plan
= Sampling

m Laboratory analyses

= Data storage

= Etc...

Waterschapslaboratoria
Nederland

Program water quality training
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Data in spreadsheets (1/2)

= Matrix format
Very compact
Works great for project data (like lab reports)
Little information in the file on how a value was measured
Difficult to use when combining data from different sources / matrix

formats

e Cocone| Weiex| ECI T08 T pH N Nael K e e P s G5 N2

" asers ooon e cto s e st To s 6 108 798
3 it seost? Loburanaa AR 200 20 72 T —
St ssos00 Litosn1  aow dss 0 7 s e as 10 S o

5 dosot 1001250 WCLNBS  AMOTS 1T s sm oa 121 41 1z 27 o 1

Lmis s Yaamaeonen w2 w2 71 5 o ;e 4 s

o sars oo Y R ] % o7 w1 ax oa 3
oty o aons 4 T @ 5 me e oo s1s om
10 00041 seorss VekaBi16 AAOW S 28 708 I T —
e lo s a6 W 7mi ias &7 i oi on 1% 05

2 damn_sesa00 T Mom s s 1o om % tes sa o w8

18 4rizt0 tooess sy Zome2 MDD 200 18 761 %o 43 s34 204 ous 0w s

s sasz e Wots 414 22 724 08 32 s 107 o ofe ros
15 s sooaz0 insran — aom 213 s 6ar a5 s 7 4se om of ssd om

frprrasipent oW 13 Aost 1 s 55 s a5 s se o 417
17 a2 1 oo thoteya A1 1ot 123 o8 5 a2 st os aos 66 ou
16 474238 00210 Shromedoeronbvel  AOZ 234 1o4 | 174 o 74 27 4 o 7ot o
ooy Zomet  ANGS 101 D8 734 i 6 126 200 oa oos 1% oo

21 st seotss ez MGy 25 17 ios 45 den e o1 . 61
35 seta seosts SnTocmave A 22 22| 730 %5 45 383 sis o o8 108 001

Data in spreadsheets (2/2)

m Listing format
Uses a lot of redundant information (more work)
More info on how a value was measured
Better suited for combining data from different sources

Data storage
Dutch example

m For the Zuiderzeeland area:
Before 1973 > analogue reports
Data in databases dating starting from 1973
Prior to 1998: each organisation it's own standard

1998-2011: use of a computer program ‘iBeVer’ as some kind of
standard for exchanging water quality data

After 2012: a web service based on a data exchange format — open

Data storage
Dutch example: standardisation in NL

standard
www.aquo.nl
, - ® .
Let's work it out! Program water quality training
. . - TS N e T : N
= Sampling and collection (1 group) . [r— s \
How is the situation now? s = = \
Do you see any improvements ' 1 .
Suggestions for collaboration? ! ' /"
l Wontorng .
= Data storage (2 groups) ~L.-- T N

How is the situation now with data storage?

Where can you find more information about the current
situation?

If you dream — what do you want to reach, when and
how?

What's your first step to reach this — what's your
intermediate goal

Data analyses. Monitoring grid

Sample

Data storage

Laboratory
analyses
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Data analysis & reporting
Dutch example

= Data validation
= Complete
= Plausible

Print screen of data storage
Accessible for all users in the

organisation (all monitoring
data, structured storage)

Print screen of data storage
(data and graph one location)

Accessible for all users in the
organisation

Data analysis & reporting
Dutch example

= Data validation
= Complete
= Plausible

= Data aggregation
= Testing against water quality standards
= Trend analyses

Data analysis & reporting
Dutch example

Print screen of internet
Accessible for everyone

Print screen of internet

Accessible for everyone
Sampling locations water
quality (monitoring grids)

12
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Print screen of internet

Accessible for everyone
Compliance per sampling
location (with standards)

Print screen of internet

Accessible for everyone
Compliance per sampling
location (left)

Print screen of internet

Accessible for everyone
Waterbodies for EU water
framework directive

Print screen of internet

Accessible for everyone
Compliance per sampling
location

Print screen of internet

Accessible for everyone
Trend analyses per sampling
location

Print screen of internet

Accessible for everyone
Trend analyses per sampling
location

13
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www.zuiderzeeland.nl

Data analysis & reporting
Dutch example

= Data validation
Complete
Plausible

= Data aggregation
Testing against water quality standards
Trend analyses

= Reporting
Plain dataset
Report (analogue/digital)
Atrticles (scientific, popular)

m Answering the original questions (information needs)

Let's work it out!

m Take one of your monitoring grids of yesterday

mData validation & analysing
how do you do it right now?
do you see any improvements?

mReporting
how do you want to report your information?
what'’s necessary to do so?
how do you share your report?

Let’s work it out!
m Take one of your monitoring grids of yesterday I

m Data validation & analysing
how do you do it right now?
do you see any improvements?

m Reporting
how do you want to report your information?
what's necessary to do so?
how do you share your report?

= Work this out in 20 minutes

m Presenting 1 flip over

= Presentation maximum 5 minutes per team
m Choose a spokesperson

= LUNCH

= Results water quality monitoring S2TAB — Tsigereda

14
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Program water quality training
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Utilising information Utilising information
Dutch example — Blue nodes Dutch example — exceeding standard
.0
= |In the example the report is just a . = When you conclude that standards are not met:
completed and validated dataset. No Together with stakeholders define measures
tegmg, t_rend analyses, |r_1t_erpretat|on. °: Make an action plan
Utilising is left for the recipient of the °©
dataset who will d i tens: . Execute the measures — for example
ataset who will do more reporting steps: © improve waste water treatment plant
Combine the dataset with other data
Test if water quality standards are met 0
Calculate a mass balance
Discuss the results together, if needed L
define action plan together °
Chromium (Cr) [mg/1]
e e . . .
Utilising information o
. o High concentrations of
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Content of resource protection plan / strategy —

Dec 2015
Current situation
- Analogue data
- Monitoring data
v
Issues

- Water quality issues

- other issues

Causes — caused by
-Polluters (domestic,
agriculture/industry)

Shared ambition

1)

To improve

Water quality on
Domestic, industry,
agriculture/diffuse

—long list of

To solve other issues

Prioritising measures
-Effectiveness

-Costs

-roadmap

Shared ambition water resource
protection team (Dec 2015)

= The water quality of the Awash River must meet
river water quality standards, that make it suited for
domestic use (irrigation, watering cattle and the
production of drinking water).

m To reach this goal, the pollution levels need to decrease
by 80% (compared to now) by 2025 / 2030.

= Focus areas are industry, municipalities and
agriculture/irrigation in the Upper Awash (Addis-Adama).

= An Integrated Water Resource Management Plan is
established with the water resource protection team.
Each stake holder take specific responsibilities.

Let’'s work it out!

mHow do we share results/information between

organisations?

How do we do it right now?
How would you like it to be — what'’s your goal?
What'’s your first step to reach it?

uIn three groups

Let’'s work it out!

= How do we share results/information between
organisations? I
How do we do it right now?
How would you like it to be — what's your goal?
What's your first step to reach it?

= In three groups

= Work this out in 20 minutes

= Everybody writes topics on yellow notes

= Be as specific as possible

= Collect and discuss the information

= Presentation maximum 5 minutes per team
= Choose a spokesperson

= Present on half flip-over per team

Program water quality training
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Comments?
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