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ObjecCve:	  	  

This	  presentaCon	  intends	  to	  familiarize	  young	  professionals	  and	  
managers	  with	  a	  basic	  idea	  of	  water	  quality	  monitoring	  and	  
management	  through	  data	  collecCon,	  analysis	  ,	  interpretaCon	  and	  
establishing	  informaCon	  flow	  bypassing	  ‘’	  informaCon’’	  to	  their	  
decision	  making	  process.	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  
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Seiichi	  Sasaki,	  	  
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IWRM	  Coordinator	  

Day	  2	  IWRM	  Academy	  training	  on	  
Water	  Quality	  Management	  and	  
IWRM	  and	  Day	  3	  	  session	  1	  and	  2	  
introduced	  	  the	  conceptual	  
approaches	  with	  respect	  to	  
developing	  guidelines	  for	  types	  of	  
monitoring	  programs	  	  such	  as	  
baseline,	  point	  /	  non	  point	  sources	  
polluCon	  and	  miCgaCon	  measure.	  

InformaCon	  cycle	  from	  data	  
collecCon	  to	  decision	  making	  is	  
interlinked	  to	  each	  other	  and	  
informaCon	  has	  to	  flow	  in	  order	  to	  	  
incorporate	  into	  a	  decision	  making	  
process.	  



Why	  We	  Collect	  Water	  Sample?	  

o  characterize	  waters	  and	  idenCfy	  changes	  or	  trends	  BOTH	  
in	  WATER	  QUALITY	  AND	  FLOW	  over	  Cme	  

o  idenCfy	  	  exisCng	  or	  emerging	  water	  quality	  problems	  
o  gather	  informaCon	  to	  design	  polluCon	  prevenCon	  or	  

remediaCon	  programs	  and	  

o  determine	  whether	  program	  goals	  -‐-‐	  such	  as	  	  compliance	  
with	  polluCon	  regulaCons	  or	  implementaCon	  of	  effecCve	  
polluCon	  control	  acCons	  -‐-‐	  are	  being	  met;	  and	  respond	  to	  
emergencies,	  such	  as	  spills	  and	  floods	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  



DATA	  COLLECTION	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  

What	  does	  this	  set	  of	  data	  mean?	  



Samples	  collected	  :	  Yevlax	  	  	  in	  Kura	  River,	  (2010)	  	  
X	  points	  are	  from	  Aras	  River	  (2010)	  

Note:	  The	  relaCve	  abundance	  of	  caCons	  
with	  the	  %meq/L	  of	  Na++K+,	  Ca2+,	  and	  
Mg2+	  and	  the	  relaCve	  abundance	  of	  Cl-‐,	  
SO4

2-‐,	  and	  HCO3
-‐+CO3

2-‐	  are	  then	  plofed	  
on	  the	  caCons	  and	  anions	  triangle.	  	  

DATA	  MANAGEMENT	  
Parameter	  APributes	  

Laboratory	  scienCsts	  analyze	  
general	  consCtuents	  for	  creaCng	  
baseline	  for	  water	  quality	  in	  
river,	  wetlands	  and	  lakes.	  	  They	  
are	  Na++K+,	  Ca2+,	  Mg2+,	  Cl-‐,	  
SO4

2-‐,	  HCO3
-‐	  	  and	  CO3

2-‐.	  .	  	  

Single	  data	  set	  may	  not	  mean	  
anything,	  but	  when	  compile	  
them	  together,	  data	  have	  
afributes.	  	  



InformaGon	  Needs	  and	  Strategy:	  	  
Collected	  data	  carry	  variables	  	  
influenced	  by;	  

•  Types	  of	  Monitoring	  

•  When	  to	  Sample	  
•  What	  to	  Monitor	  

•  Where	  to	  Monitor	  
•  Who	  will	  Monitor	  

•  How	  Long	  to	  Monitor	  



Types	  of	  Monitoring	  

o  CAUSE	  AND	  EFFECT	  
tries	  to	  prove	  or	  disprove	  a	  cause	  and	  effect	  
relaConship	  	  between	  a	  specific	  land	  
acCvity	  and	  water	  quality	  degradaCon.	  	  

o  BEFORE	  AND	  AFTER	  
incorporates	  water	  quality	  monitoring	  
before	  and	  aher	  a	  change	  in	  management	  
to	  determine	  if	  the	  moficaCon	  alters	  water	  
quality.	  	  



Types	  of	  Monitoring	  

o  ABOVE	  AND	  BELOW	  
involves	  sampling	  water	  quality	  over	  Cme	  
immediately	  above	  and	  below	  	  potenCal	  
sources	  of	  target	  polluCon.	  	  
o  PAIRED	  WATERSHEDS	  
involves	  monitoring	  water	  quality	  on	  two	  or	  
more	  watersheds	  over	  Cme.	  One	  watershed	  is	  
selected	  as	  control	  and	  the	  others	  are	  treated.	  	  



Types	  of	  Monitoring	  
o  COMPLIANCE	  	  
evaluates	  whether	  water	  quality	  parameters	  are	  within	  set	  minimum	  or	  
maximum	  chemical	  values.	  If	  not	  meet	  minimum	  criteria	  for	  water	  
quality,	  miCgaCon	  plan	  and	  acCon	  can	  be	  	  considered	  or	  implemented.	  

Diesel	  oil	  leaked	  from	  storage	  tanks	  and	  sunk	  
into	  ground.	  

Did	  not	  meet	  the	  standard	  and	  impacted	  aquifer.	  	  
RemediaCon	  apparatus	  pumping	  oil	  .	  	  



When	  to	  Sample	  

o  The	  Cme	  of	  year,	  Cme	  of	  day,	  and	  flow	  condiCons	  to	  be	  carefully	  considered.	  	  

o  Temperature,	  dissolved	  oxygen,	  and	  bacteria/pathogen	  levels	  are	  ohen	  most	  
criCcal	  during	  low	  flows.	  

o  For	  proper	  interpretaCon,	  each	  water	  sample	  should	  be	  accompanied	  by	  a	  
stream	  flow	  measurement.	  

Jan	   Feb	   Mar	   Apr	   May	   Jun	   Jul	   Aug	   Sep	   Oct	   Nov	   Dec	  

2006	   5.8	   2.4	   9.5	   11.2	   15.8	   22.3	   25.1	  

2007	   5.9	   8.7	   7.6	   11.2	   14.9	   23.1	   24.6	   24.5	   13.8	   16.2	   9.5	   4.3	  

2008	   1.4	   4.6	   12.4	   15.1	   20.7	   18.8	   23.5	   26.4	   22.5	   16.4	   12.2	   4.5	  

2009	   20.5	   3.3	   29.1	   18.6	   14.8	   6.1	   7.4	  

2010	   5.3	   7.8	   18.2	   21.8	   21.0	   27.2	   20.5	   13.5	   9.3	   5.4	  
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o  Where	  Along	  the	  Stream	  
For	  the	  monitoring	  design,	  consideraCon	  of	  
impacts	  of	  inflows	  such	  as	  tributaries,	  
springs,	  seeps,	  or	  irrigaCon	  return	  flows	  is	  
criCcal.	  

o  Where	  in	  Stream	  Cross	  Sec-on	  
Sample	  more	  than	  one	  spot	  in	  the	  stream	  
cross	  secCon.	  Integrate	  water	  collecCon	  
from	  the	  top	  to	  the	  bofom	  of	  the	  stream	  
and	  across	  the	  stream.	  	  

Where	  to	  Monitor	  



Who	  Will	  Monitor	  
o  Who	  will	  conduct	  the	  monitoring,	  and	  

what	  is	  their	  understanding	  of	  sampling	  
water	  quality	  (weather,	  temperature,	  
and	  seasonal	  change	  in	  flow	  )?	  	  

How	  Long	  to	  Monitor	  
o  The	  more	  years	  you	  study	  an	  area	  the	  

more	  accurately	  you	  can	  evaluate	  the	  
situaCon	  with	  varying	  rainfall	  intensiCes	  
and	  Cming.	  	  
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DATA	  MANAGEMENT	  

Why	  do	  you	  need	  data	  management?	  	  

Not	  only	  increasing	  efficiency	  access	  to	  
data,	  but	  also	  data	  management	  is	  to	  
create	  a	  basis	  for	  sharing	  informaCon	  
with	  other	  enCCes	  such	  as;	  

o  River	  Planning	  Program	  	  
o  Total	  Maximum	  Daily	  Load	  (TMDL)	  

Program	  
o  Surface	  Water	  Quality	  Monitoring	  
o  Water	  Quality	  Standards	  Group	  
o  External	  enCCes	  submiqng	  data	  to	  

informaCon	  system	  database	  



DATA	  MANAGEMENT	  

Site	  IdenCfier	  
o  Site	  Name	  
o  Site	  Number	  
o  MulCple	  Sites	  
o  Agency	  Code	  

Site	  LocaCon	  
o  State/Territory	  
o  Hydrologic	  Region	  

Site	  	  Afribute	  
o  Drainage	  Area	  
o  Well	  Depth	  
o  Hole	  Depth	  
o  Aquifer	  Type	  

Parameter	  Afribute	  
o  Parameter	  Code	  
o  Group	  Name	  
o  Parameter	  Name/DescripCon	  
o  Name	  of	  ConsCtuent	  
o  Parameter	  Unit	  

Criteria	  is	  defined	  as;	  



REPORTING	  AND	  	  
INFORMATION	  USE	  

o  Water	  quality	  data	  has	  one-‐to-‐many	  relaConship	  between	  the	  
sample/event	  	  file	  you	  created.	  

o  An	  event	  record	  is	  defined	  as	  a	  unique	  sampling	  regime	  
conducted	  at	  a	  specific	  date,	  place	  (staCon	  ID	  and	  depth),	  and	  
Cme.	  	  

o  Sample	  Event	  might	  consist	  of	  collecCng	  a	  metals	  in	  sediment	  
sample	  at	  staCon	  12345	  on	  2	  April	  2012,	  13:00	  hrs.	  	  

o  Water,	  Cssue,	  sediment,	  and	  disCnct	  types	  of	  biological	  samples	  
are	  all	  considered	  separate	  event	  records.	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  



FORMALIZATION	  OF	  
REPORTING	  	  

IWRM	  

By	  Seiichi	  Sasaki	  

units,	  DLR	  Start-‐End	  

Laboratory	  data	  is	  a	  criCcal	  basis	  of	  interpretaCon.	  Is	  your	  data	  
presentaCon	  is	  straighsorward?	  



DATA	  SET	  (Water	  Quality)	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  
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Georgia	  

trend	  x	  trend	  x	  trend	  x	  
trend=?	  

Single	  data	  trend	  may	  not	  tell	  you	  about	  
the	  condiGons	  of	  river	  health,	  but	  	  	  
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*AnalyCcal	  methodology	  has	  been	  changed	  since	  2010.	  	  



REPORTING	  AND	  
INFORMATION	  USE	  For	  

Georgia	  

0.00	  

2.00	  

4.00	  

6.00	  

8.00	  

10.00	  

12.00	  

2005	   2006	   2007	   2008	   2009	   2010	   2011	  

Mashavera-‐down	  

Liakhvi-‐Gori	  

Pharavani-‐Khertvisi	  

Suramula-‐Khashuri	  

Kura-‐Gori	  

Kura-‐VakhushC	  

Khrami-‐Red	  bridge	  

Kura-‐Zahesi	  

Time	  Series	  of	  ConcentraCon	  of	  Dissolved	  Oxygen	  	  (mg/l)	  

Minimum	  AC:4.0	  

*AnalyCcal	  methodology	  has	  been	  changed	  since	  2010.	  	  



Time	  Series	  of	  ConcentraCon	  of	  Nitrate	  as	  N	  	  (mg-‐N/l)	  
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MAC:45	  

*AnalyCcal	  methodology	  has	  been	  changed	  since	  2010.	  	  
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*AnalyCcal	  methodology	  has	  been	  changed	  since	  2010.	  	  
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*AnalyCcal	  methodology	  has	  been	  changed	  since	  2010.	  	  
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Ammonia	  INCREASE—>Ammonia	  DECREASE-‐
>OxidaCon	  INDUCED–	  >Nitrate/Nitrite-‐
INCREASE-‐>	  BOD	  INCREASE-‐>DECREASE	  OF	  
DISSOLVED	  OXYGEN-‐	  
Impacts	  on	  AQUATIC	  ECOSYSTEM-‐LOSS	  OF	  
HABITAT-‐	  CHANGE	  IN	  CONDITIONS	  OF	  RIVER	  
HEALTH	  

One	  could	  argue;	  
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y	  =	  3.7915x	  -‐	  6.8041	  
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•  Large	  amounts	  of	  algae	  can	  cause	  extreme	  fluctuaCons	  in	  
dissolved	  oxygen.	  	  	  

•  Dissolved	  oxygen	  may	  decrease	  to	  very	  low	  levels	  as	  a	  result	  
of	  large	  numbers	  of	  oxygen	  consuming	  bacteria	  feeding	  on	  
dead	  or	  decaying	  algae	  and	  other	  plants.	  

•  If	  you	  drink	  water	  that	  is	  high	  in	  nitrates,	  it	  can	  interfere	  with	  
the	  ability	  of	  your	  red	  blood	  cells	  to	  transport	  oxygen.	  	  	  

•  Infants	  who	  drink	  water	  high	  in	  nitrates	  may	  turn	  "bluish"	  and	  
appear	  to	  have	  difficulty	  in	  breathing	  since	  their	  bodies	  are	  
not	  receiving	  enough	  oxygen.	  

REPORTING	  AND	  
INFORMATION	  USE	  For	  

Georgia	  

PotenGal	  Impacts	  
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REPORTING	  AND	  
INFORMATION	  USE	  

As	  temperature	  rises,	  solubility	  of	  oxygen	  reduces,	  but	  this	  does	  not	  apply.	  What	  
are	  hidden	  variables	  	  to	  be	  taken	  into	  consideraCon?	  



REPORTING	  AND	  
INFORMATION	  USE	  

Example	  of	  Water	  Quality	  Indices	  for	  Ecosystem	  	  
with	  abundant	  nature	  	  
Index	   DescripGon	  	   Indicators	  and	  ConcentraGon	  Level	  

DO	  (mg/l)	   NH4-‐N	  (mg/
l)	  

AquaCc	  
organism	  
(example)	  

A	   ExcepConally	  	  
healthy	  
environment	  

>7	   <0.2	   Plecopteran	  
Himalopsyc
he	  

B	   Healthy	  
environment	  

>5	   <0.5	  
Cheumatops
yche	  

C	   Dirty	  water	   3>	   <2.0	   Aselloidea	  
Water	  sCck	  
insect	  

D	   Polluted	  
environment	  

<3	   >2.0	   Chironomid
ae	  



WATER	  QUALITY	  MANAGEMENT	  	  

Water	  Quality	  Management:	  What	  is	  your	  target	  indicator?	  

ObjecCves:	  
o  provides	  a	  guidance	  for	  seqng	  water	  quality	  objecCves	  

required	  to	  sustain	  current,	  or	  likely	  future,	  environmental	  
values	  for	  natural	  and	  semi-‐natural	  water	  resources.	  

o  management	  guidelines	  provide	  recommendaCons	  that	  water	  
managers	  can	  use	  to	  guide	  pracCce	  and	  formulate	  policy,	  
taking	  into	  account	  local	  condiCons	  and	  associated	  costs	  and	  
benefits.	  	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  



Lessons	  learned	  

Long	  term	  goals;	  

o  clear	  definiCon	  of	  environmental	  values,	  or	  uses;	  a	  
good	  understanding	  of	  links	  between	  human	  acCvity	  
and	  environmental	  quality,	  

o  seqng	  of	  unambiguous	  management	  goals;	  
idenCficaCon	  of	  appropriate	  water	  quality	  objecCves,	  
or	  targets;	  and	  	  

o  effecCve	  management	  frameworks,	  including	  
cooperaCve,	  feedback	  and	  audiCng	  mechanisms	  

Seiichi	  Sasaki,	  	  
UNDP/GEF	  Kura	  Aras	  Project	  	  
IWRM	  Coordinator	  


