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IntroducBon	  

•  Metropolitan	  North	  Georgia	  
Water	  Planning	  District	  
(MNGWPD)	  
–  Establishes	  strategies	  for	  
water	  supply	  and	  
conservaBon,	  watershed	  and	  
wastewater	  management.	  	  

–  Integrated	  and	  holisBc	  
approach	  to	  water	  resource	  
management	  protects	  water	  
quality,	  supply,	  and	  
recreaBonal	  values	  in	  and	  
downstream	  of	  the	  region.	  
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Did	  You	  Mean	  “Climate	  Variability?”	  







Goals	  of	  This	  Study	  

•  Assess	  the	  potenBal	  vulnerability	  of	  water	  resources	  and	  
related	  infrastructure	  within	  the	  MNGWPD	  to	  potenBal	  
climate	  condiBons	  in	  the	  future.	  	  	  
–  The	  purpose	  was	  NOT	  to	  predict	  future	  climate	  condiBons	  or	  
the	  likelihood	  that	  certain	  condiBons	  could	  occur.	  	  	  

–  The	  purpose	  WAS	  to	  idenBfy	  potenBal	  climate	  condiBons	  that,	  
if	  they	  do	  occur,	  could	  create	  specific	  risks	  to	  the	  water	  
resources	  within	  the	  District:	  
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•  Storm	  intensity	  and	  frequency	  
•  Pollutant	  loading	  
•  Water	  related	  infrastructure	  

 

•  Water	  demand	  
•  Water	  supply	  
•  Water	  quality	  

 



RepresentaBve	  Summary	  of	  Climate	  Models	  for	  2050	  



Climate	  Vulnerability	  Analysis	  of	  Water	  Resources	  

•  Employed	  exisBng	  models	  and	  developed	  analyBcal	  
spreadsheet	  models	  for	  case	  study/pilot	  areas.	  

•  Water	  demand,	  water	  supply,	  water	  quality,	  and	  watershed	  
characterisBcs	  



Main	  Climate	  Impacts	  

•  Water	  Demand	  	  
–  Increase	  (1.3%-‐3.8%)	  

•  Water	  Supply	  	  
–  PotenBal	  decrease	  in	  firm	  yield	  for	  some	  reservoirs	  (5-‐10%)	  

•  Water	  Quality	  
–  Decrease	  in	  annual	  low	  flows	  	  
–  Increase	  in	  water	  temperatures	  of	  0.1-‐2.9°F	  
–  Decrease	  in	  DO	  by	  up	  to	  1.4	  mg/L	  

•  Watershed	  Impacts	  
–  Increase	  in	  storm	  frequency	  and	  intensity	  (0-‐12%	  depth)	  
–  Higher	  peak	  streamflow	  (5-‐11%	  for	  5-‐yr	  storms)	  
–  Increase	  in	  pollutant	  loading	  (-‐1	  to	  +15%	  range	  across	  scenarios)	  

•  Drought	  
–  Tendency	  toward	  more	  frequent	  and	  severe	  droughts	  



AdaptaBon	  Strategies	  Methodology	  

•  UBlity/Infrastructure	  Focus	  
–  Water	  Treatment	  Plants	  
–  Wastewater	  Treatment	  Plants	  
–  Stormwater	  Conveyance	  Systems	  
–  Dams	  and	  Levees	  
–  Wastewater	  CollecBon	  Systems	  
–  Streams	  and	  Ecosystems	  
–  Reservoirs	  

•  Literature	  Review	  (including	  2009	  
Metro	  Water	  District	  Plans,	  Expert	  
ConsultaBon)	  

•  AdapBve	  vs.	  PreempBve	  AcBons	  



ISSUE	   INCREASE	  IN	  NONPOINT	  SOURCE	  POLLUTANT	  LOADS	  FOR	  WWTPs	  

Key	  Adapta)on	  Strategies	  
§  Regulate	  point	  sources	  and	  non-‐point	  source	  pollutant	  sources	  
§  Land	  use	  planning	  changes	  
§  MiBgate	  non-‐point	  source	  polluBon	  increases	  through	  green	  infrastructure	  

Links	  to	  2009	  Wastewater	  Plan	  
§  Consider	  potenBal	  for	  more	  stringent	  regulaBon	  during	  planned	  plant	  upgrades	  (AcBon	  6.3)	  
§  Help	  protect	  water	  quality	  through	  bemer	  planning	  and	  maintenance	  of	  sep)c	  and	  decentralized	  systems	  

(AcBons	  8.1-‐8.6)	  

Impact	  
Increased	  pollutant	  
loading	  	  
(-‐1	  to	  +15%)	  

Issues	   Scenarios	  
Central	  	  
Hot/Dry	  
Hot/Wet	  
Warm/Dry	  
Warm/Wet	  
Trend	  

More	  stringent	  
effluent	  regulaBons	  	  

ü
ü

ü

ü
ü

ü



ISSUE	   INCREASE	  IN	  STORM	  DEPTH	  FOR	  STORMWATER	  CONVEYANCE	  SYSTEMS	  

	  
Key	  Adapta)on	  Strategies	  
§  Increase	  capacity	  of	  stormwater	  collecBon,	  conveyance,	  and	  storage	  systems.	  
§  Design	  green	  infrastructure	  to	  reduce	  stormwater	  volumes.	  
§  Conduct	  extreme	  precipita)on	  event	  analyses	  with	  climate	  change	  to	  understand	  the	  risk	  of	  impacts	  to	  the	  

stormwater	  water	  collecBon	  system.	  
§  Monitor	  and	  inspect	  the	  integrity	  of	  exisBng	  infrastructure.	  
§  Reduce	  inflow/infiltra)on	  by	  prevenBng	  illegal	  connecBons	  and	  leaks	  to	  reduce	  flow	  volumes.	  

Links	  to	  2009	  Watershed	  Plan	  
§  Consider	  increased	  storm	  depths	  for	  development	  stormwater	  management	  (AcBon	  5.A.1)	  
§  Ensure	  best	  prac)ces	  in	  place	  for	  stormwater	  design	  (AcBon	  5.C.2)	  
§  EffecBvely	  manage	  exis)ng	  assets	  to	  maintain	  capacity	  (AcBons	  5.D.1	  –	  5.D.5)	  

Increased	  storm	  
frequency	  and	  
intensity	  	  
(0-‐12%	  depth	  
increase)	  

Impact	   Issues	   Scenarios	  
Central	  	  
Hot/Dry	  
Hot/Wet	  
Warm/Dry	  
Warm/Wet	  
Trend	  

Capacity	  issues	  
leading	  to	  increased	  
street	  flooding	  

ü
ü

ü

ü 



MulB-‐Benefit	  SoluBons	  

Example:	  	  

Green Infrastructure 

Reduce	  non-‐
point	  source	  
pollutant	  loads	  

Reduce	  flooding	  
from	  increased	  
storm	  depth	  

Reduce	  need	  for	  
back-‐up	  WTP	  
and	  WWTP	  

Limit	  need	  for	  
changes	  in	  WTP	  

treatment	  
processes	  

Wastewater	  
treatment	  
effluent	  

regulaBons	  

Reduce	  need	  for	  
increased	  dam	  
and	  levee	  level	  

of	  service	  



Many	  PreempBve	  Measures	  were	  Policy	  
RecommendaBons	  

•  AdapBve	  management:	  Monitor	  weather	  trends	  including	  
precipitaBon	  and	  temperature.	  

•  Design	  system-‐specific	  drought	  management	  plans.	  
•  ParBcipate	  in	  community	  planning	  and	  regional	  collaboraBon	  

related	  to	  climate	  consideraBons.	  
•  Establish	  mutual	  aid	  agreements	  with	  neighboring	  uBliBes.	  
•  Adopt	  insurance	  mechanisms	  and	  other	  financial	  instruments,	  

such	  as	  catastrophe	  bonds,	  to	  protect	  against	  financial	  losses	  
associated	  with	  infrastructure	  losses.	  

•  Regulate	  point	  source	  and	  non-‐point	  source	  pollutant	  loads.	  



Conclusions	  

•  Any	  future	  climate	  variability	  will	  create	  risks	  to	  water	  and	  
water-‐related	  faciliBes.	  

•  We	  don’t	  know	  which	  trends	  are	  most	  likely,	  so:	  
–  Monitor	  climate	  trends	  and	  plan	  adapBvely	  

•  IdenBfy	  triggers	  for	  acBon	  
•  PrioriBze	  climate-‐induced	  acBons	  as	  part	  of	  Plan	  IntegraBon	  by	  
considering	  the	  severity	  of	  risks	  and	  the	  range	  of	  potenBal	  causes	  

–  Consider	  preempBve	  measures	  that	  will	  yield	  benefits	  
regardless	  of	  climate	  trends:	  

•  Drought	  management	  plans	  
•  IncenBvizing	  green	  infrastructure,	  which	  helps	  avoid	  numerous	  
risks	  
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