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What	
  Will	
  You	
  Know	
  ALer	
  60-­‐Minutes?	
  

•  EPA	
  Water	
  Reuse	
  Guidelines	
  -­‐	
  What	
  and	
  Why??	
  
•  Reuse	
  in	
  New	
  Jersey	
  and	
  New	
  York?	
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Federal	
  Regulatory	
  Framework	
  

•  There	
  are	
  no	
  federal	
  reuse	
  regulaSons	
  in	
  the	
  US	
  
•  EPA	
  offers	
  water	
  reuse	
  guidelines	
  
•  Reuse	
  rules,	
  guidelines	
  and	
  policies	
  are	
  
implemented	
  state-­‐by-­‐state	
  

•  44	
  states	
  have	
  reuse	
  regulaSons	
  or	
  guidelines	
  
•  6	
  states	
  reuse	
  is	
  reviewed	
  on	
  a	
  case-­‐by-­‐case	
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History-­‐EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  

•  1980:	
  	
  
–  First	
  Guidelines	
  for	
  Water	
  Reuse	
  -­‐	
  Research	
  
Report	
  by	
  CDM	
  for	
  EPA	
  Office	
  of	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Research	
  and	
  Development	
  

•  1992:	
  	
  
– Updated	
  for	
  State	
  Regulatory	
  Use	
  

•  2004:	
  
–  UV	
  disinfecSon	
  alternaSve	
  
–  Emerging	
  contaminants	
  
–  Case	
  studies	
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2012	
  Contract	
  Format/Sponsor	
  Roles	
  

•  Contract	
  –CooperaSve	
  Research	
  and	
  Development	
  
Agreement	
  (CRADA	
  )	
  

•  Federal	
  Sponsors	
  
– USEPA	
  
– USAID	
  
– USDA/NIFA	
  

•  AddiSonal	
  Federal	
  Agency	
  Input:	
  
– Department	
  of	
  Energy	
  (DOE)	
  
–  Center	
  for	
  Disease	
  Control	
  (CDC)	
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Federal	
  Sponsor	
  Role	
  

•  USEPA	
  
– AcSve	
  parScipant	
  on	
  management	
  team	
  
–  Staff	
  parScipaSon	
  as	
  authors	
  and	
  reviewers	
  

•  USAID	
  
– AcSvely	
  coordinaSng	
  expansion	
  of	
  internaSonal	
  
chapter	
  

–  SoliciSng	
  and	
  ediSng	
  internaSonal	
  case	
  studies	
  
–  SupporSng	
  internaSonal	
  workshops	
  and	
  
consultaSons	
  on	
  reuse	
  guidelines	
  

•  USDA/NIFA	
  
–  Focused	
  on	
  water	
  quality	
  for	
  food	
  crop	
  irrigaSon	
  
–  Staff	
  parScipaSon	
  as	
  authors	
  and	
  reviewers	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  
6	
  



Goals	
  For	
  2012	
  Guidelines	
  For	
  Water	
  Reuse	
  

•  Total	
  water	
  management	
  approach	
  
•  Reflect	
  integrated	
  water	
  resources	
  management	
  
•  Recognize	
  technology	
  and	
  regulaSons	
  for	
  higher	
  
quality	
  

•  USlize	
  current	
  knowledge	
  base	
  and	
  
	
  	
  	
  	
  	
  supplement	
  with	
  recent	
  experience	
  
•  Increased	
  focus	
  on	
  internaSonal	
  
	
  	
  	
  	
  project	
  and	
  best	
  pracSces	
  
•  InternaSonal	
  development	
  standards	
  
	
  	
  	
  	
  and	
  guidelines	
  (WHO,	
  FAO,	
  EU,	
  IWA)	
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Drivers	
  For	
  2012	
  Guidelines	
  For	
  Water	
  Reuse	
  

•  PresidenSal	
  ExecuSve	
  Order	
  –	
  EO	
  13514	
  -­‐increased	
  
water	
  and	
  energy	
  efficiency	
  at	
  federal	
  faciliSes	
  
–  Increase	
  energy	
  efficiency	
  
–  Reduce	
  greenhouse	
  gas	
  emissions	
  
–  Conserve/protect	
  water	
  resources	
  
–  LEED-­‐cerSfied	
  facility	
  criteria	
  a	
  measure	
  of	
  success	
  

•  Sponsor	
  interest	
  in	
  updaSng	
  guidelines	
  
– Address	
  new	
  applicaSons	
  and	
  technology	
  
–  Link	
  to	
  updated	
  state	
  regulatory	
  informaSon	
  

•  CWA/SDWA	
  linkage	
  to	
  total	
  water	
  management	
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USAID	
  Drivers	
  For	
  2012	
  Guidelines	
  For	
  Water	
  
Reuse	
  

•  Document	
  and	
  share	
  internaSonal	
  case	
  studies	
  
•  Share	
  lessons	
  learned,	
  technologies,	
  and	
  
approaches	
  applicable	
  across	
  a	
  wide	
  spectrum	
  of	
  
resource	
  contexts	
  

•  ImplemenSng	
  WHO	
  reuse	
  	
  
guidelines	
  and	
  reducing	
  health	
  risks	
  
	
  associated	
  with	
  reuse	
  

•  Create	
  parallel	
  guidelines	
  document	
  	
  
for	
  in	
  country	
  USAID	
  mission	
  staff	
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AddiSonal	
  Drivers	
  For	
  2012	
  Guidelines	
  For	
  
Water	
  Reuse	
  

•  NAS	
  Report	
  (2012)	
  Water	
  Reuse:	
  Poten5al	
  	
  
	
  for	
  Expanding	
  the	
  Na5on’s	
  Water	
  Supply	
  

	
  	
  	
  	
  	
  Through	
  Reuse	
  of	
  Municipal	
  Wastewater	
  
–  ConSnuaSon	
  of	
  previous	
  studies	
  
–  Benefits	
  to	
  naSons	
  expanded	
  water	
  supply	
  
–  Cost	
  compared	
  to	
  other	
  alternaSves	
  
–  Human	
  health	
  risk,	
  including	
  indirect	
  potable	
  reuse	
  
–  Future	
  research	
  needs	
  for	
  safe	
  implementaSon	
  

•  Wetland	
  buffers	
  to	
  polish	
  water	
  
•  Advanced	
  treatment	
  technologies	
  
	
  	
  	
  	
  to	
  promote	
  interest	
  in	
  IPR	
  and	
  DPR	
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Wetland	
  Buffer	
  Example	
  –	
  NTMWD	
  East	
  Fork	
  
	
  Raw	
  Water	
  Supply	
  Project	
  

•  North	
  Texas	
  Municipal	
  Water	
  District	
  	
  
	
  (NTMWD)	
  East	
  Fork	
  Raw	
  Water	
  Project	
  

•  1,800	
  ac	
  manmade	
  wetland	
  system	
  
•  “Polishes”	
  90	
  MGD	
  of	
  effluent	
  	
  
	
  dominated	
  water	
  	
  from	
  	
  
	
  East	
  Fork	
  of	
  Trinity	
  River	
  

•  Transfer	
  to	
  Lavor	
  Lake	
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Indirect	
  Portable	
  Reuse	
  Example	
  –	
  OCWD	
  GWRS	
  
Project	
  

•  Orange	
  Co	
  Water	
  District	
  (OCWD)	
  Groundwater	
  
Replenishment	
  System	
  (GWRS)	
  

•  Effluent	
  Source:	
  OCSD	
  
•  WRF	
  Process:	
  MF/RO/UV-­‐A	
  
•  Capacity:	
  70	
  mgd	
  
•  Discharge	
  FaciliSes:	
  

–  InjecSon	
  wells/seawater	
  barrier	
  
–  PercolaSon	
  basins	
  

•  Cost:	
  $485	
  Million	
  
•  Status:	
  OperaSonal	
  in	
  2008	
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Direct	
  Potable	
  Reuse	
  Example	
  –	
  CRMWD	
  Raw	
  
Water	
  Produc5on	
  Facility	
  Project	
  

•  Colorado	
  River	
  Municipal	
  Water	
  	
  
	
  District(CRMWD)	
  Raw	
  Water	
  	
  
	
  ProducSon	
  Facility	
  Project	
  

•  Capacity:	
  2	
  mgd	
  
•  WRF	
  Process:	
  MF/RO/UV-­‐A	
  
•  WTP	
  Process:	
  Floc/Sed/Filter/Dis	
  
•  Discharge:	
  WTP	
  supply	
  pipeline	
  
•  10%-­‐30%	
  blend	
  with	
  lake	
  water	
  	
  
•  Cost:	
  $14	
  Million	
  	
  
•  Status:	
  OperaSonal	
  in	
  2013	
  
•  1st	
  Direct	
  Potable	
  Reuse	
  Facility	
  in	
  US	
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IPR 
(Initial Plan) 

DPR 



Expanded	
  Coverage	
  For	
  2012	
  Guidelines	
  

•  Onsite/decentralized	
  reuse	
  
•  Graywater	
  reuse	
  
•  Rainwater	
  and	
  stormwater	
  capture	
  
•  Aquifer	
  storage	
  and	
  recovery	
  
•  AddiSonal	
  industrial	
  applicaSons	
  
•  Water	
  rights	
  
•  Public	
  informaSon/choice	
  of	
  words	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  
14	
  



Public	
  InformaSon	
  and	
  Choice	
  of	
  Words	
  –	
  San	
  
Diego	
  Example	
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Courtesy City of San Diego and as presented within the “Trends In Indirect and Direct 
Potable Reuse In The United States” by George Tchobanoglous, July 18, 2013. 



Public	
  Involvement	
  and	
  Volunteer	
  ParScipants	
  

•  Stakeholder	
  input	
  opportuniSes	
  
– WateReuse	
  Symposium,	
  Seaqle,	
  WA	
  -­‐	
  9/2009	
  
– WEFTEC,	
  Orlando,	
  FL	
  	
  -­‐	
  10/2009	
  
–  AWWA	
  WQTC,	
  Savannah,	
  GA	
  –	
  11/2010	
  

•  Project	
  Management	
  Team	
  presentaSons	
  
– WateReuse	
  Symposium,	
  Phoenix,	
  AZ	
  -­‐	
  9/2011	
  
– WEFTEC,	
  Los	
  Angeles,	
  CA	
  -­‐	
  10/2011	
  
– WRA	
  Potable	
  Reuse	
  Conf,	
  Hollywood,	
  FL	
  –	
  11/2011	
  

•  300+	
  volunteer	
  contributors	
  	
  
•  Over	
  100	
  case	
  studies	
  
•  Update	
  data/links	
  to	
  43	
  state	
  regulaSons/guidelines	
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PEER	
  Review	
  June	
  2012	
  

•  Guideline	
  PEER	
  Review	
  MeeSng	
  in	
  San	
  Diego	
  held	
  on	
  June	
  6	
  
•  PEER	
  Review	
  Commiqee	
  ParScipants	
  

–  Mark	
  Andreini	
  –	
  U.	
  Nebraska-­‐Food	
  for	
  Water	
  InsStute	
  
–  Bob	
  Brobst	
  -­‐	
  EPA	
  
–  James	
  Crook	
  –	
  Water	
  Reuse	
  Consultant	
  
–  Shivaji	
  Deshmukh	
  –	
  West	
  Basin	
  USlity	
  District	
  
–  Jim	
  Dobrowolski	
  -­‐	
  USDA/NIFA	
  
–  Mark	
  Elsner	
  –	
  Southwest	
  Florida	
  Water	
  Management	
  District	
  	
  	
  	
  
–  Bart	
  Hines	
  –	
  Trinity	
  River	
  Authority	
  
–  Carrie	
  Miller	
  -­‐	
  EPA	
  
–  Julie	
  Minton	
  –	
  WateReuse	
  Research	
  FoundaSon	
  
–  Craig	
  Riley	
  –	
  Washington	
  Department	
  of	
  Health	
  
–  Joan	
  Rose	
  –	
  Michigan	
  State	
  University	
  
–  Valerie	
  Rourke	
  –	
  VA	
  Department	
  of	
  Environmental	
  Quality	
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SO…NOW	
  WHAT?	
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Water	
  Reuse	
  Types	
  in	
  EPA	
  Guidelines	
  	
  

•  Agriculture	
  
–  Food	
  
– Non-­‐food	
  

•  Urban	
  
– Unrestricted	
  Access	
  
–  Restricted	
  Access	
  

•  Impoundments	
  
– Unrestricted	
  Access	
  
–  Restricted	
  Access	
  

•  Environmental/Wetlands	
  
•  Industrial	
  
•  Groundwater	
  Recharge	
  
•  Indirect	
  Potable	
  
•  Direct	
  Potable	
  (Coming	
  
Out	
  via	
  Supplement	
  in	
  
2015)	
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Suggested	
  Regulatory	
  Guidelines	
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Example	
  of	
  Suggested	
  Water	
  Reuse	
  
Guidelines	
  for	
  Urban-­‐Unrestricted	
  
Reuse	
  (e.g.,	
  Golf	
  Course	
  IrrigaSon):	
  

–  pH	
  =	
  6.0-­‐9.0	
  	
  
–  ≤	
  10	
  mg/l	
  BOD	
  
–  ≤	
  2	
  NTU	
  
–  No	
  detectable	
  fecal	
  coliform	
  /100	
  ml	
  
–  1	
  mg/l	
  Cl2	
  residual	
  (min.)	
  



Suggested	
  Regulatory	
  Guidelines	
  (Cont)	
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Example	
  of	
  Suggested	
  Water	
  Reuse	
  
Guidelines	
  for	
  Industrial	
  Reuse-­‐Once	
  
Through	
  Cooling:	
  

–  pH	
  =	
  6.0-­‐9.0	
  	
  
–  ≤	
  30	
  mg/l	
  BOD	
  
–  ≤	
  30	
  mg/l	
  TSS	
  
–  ≤	
  200	
  fecal	
  coliform	
  /100	
  ml	
  
–  1	
  mg/l	
  Cl2	
  residual	
  (min.)	
  



Suggested	
  Regulatory	
  Guidelines	
  (Cont)	
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Example	
  of	
  Suggested	
  Water	
  Reuse	
  
Guidelines	
  for	
  Indirect	
  Potable	
  Reuse-­‐
AugmentaSon	
  of	
  Surface	
  Water	
  Supply	
  
Reservoirs:	
  

–  No	
  detectable	
  total	
  coliform/100	
  ml	
  	
  
–  1	
  mg/l	
  Cl2	
  residual	
  (min.)	
  	
  
–  pH	
  =	
  6.5–8.5	
  	
  
–  ≤	
  2	
  NTU	
  
–  ≤	
  2	
  mg/l	
  TOC	
  of	
  wastewater	
  origin	
  	
  
–  Meet	
  drinking	
  water	
  standards	
  	
  



SO…WHERE	
  DO	
  WE	
  FALL?	
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Summary	
  of	
  States’	
  RegulaSons	
  –	
  Table	
  4-­‐5	
  
(Excerpt	
  Northeast	
  States)	
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New	
  Jersey	
  Water	
  Reuse	
  Public	
  Service	
  
Announcement?	
  	
  

•  Play	
  Video	
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New	
  Jersey’s	
  State	
  of	
  State’s	
  Water	
  Reuse	
  

•  New	
  Jersey	
  is	
  considered	
  a	
  
“Water	
  Rich”	
  state	
  	
  

•  New	
  Jersey	
  also	
  has	
  the	
  highest	
  
populaSon	
  density	
  in	
  the	
  US	
  	
  

•  Coupling	
  populaSon	
  growth	
  and	
  
climate	
  change,	
  New	
  Jersey	
  is	
  at	
  
high	
  risk	
  for	
  water	
  shortage	
  	
  

•  Reclaimed	
  Water	
  for	
  Beneficial	
  
Reuse	
  (RWBR)	
  program	
  began	
  in	
  
1999	
  in	
  response	
  to	
  significant	
  
impacts	
  due	
  to	
  the	
  1999	
  
drought	
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Source: Natural Resources Defense Council (NRDC) Climate Change, 
Water, and Risk: Current Water Demands Are Not Sustainable  



“Reclaimed	
  Water	
  for	
  Beneficial	
  Reuse”	
  
Technical	
  Manual	
  

•  In	
  2005,	
  NJDEP	
  Issued	
  the	
  
“Reclaimed	
  Water	
  for	
  
Beneficial	
  Reuse”	
  Technical	
  
Manual	
  
–  Developed	
  to	
  assist	
  
wastewater	
  systems	
  in	
  
implemenSng	
  a	
  Reclaimed	
  
Water	
  for	
  Beneficial	
  Reuse	
  
(RWBR)	
  program	
  	
  

–  Includes	
  design,	
  operaSon,	
  
and	
  maintenance	
  criteria	
  for	
  
wastewater	
  systems	
  
discharging	
  reclaimed	
  water	
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“Reclaimed	
  Water	
  for	
  Beneficial	
  Reuse”	
  
Technical	
  Manual	
  

•  Divided	
  into	
  Four	
  Categories:	
  
–  Type	
  I	
  –	
  Public	
  Access	
  
Systems	
  

–  Type	
  II	
  –	
  Restricted	
  Access/
Non-­‐Edible	
  Crop	
  Systems	
  

–  Type	
  III	
  –	
  Agricultural	
  Edible	
  
Crop	
  Systems	
  

–  Type	
  IV	
  –	
  Industrial	
  Systems,	
  
Maintenance	
  OperaSons	
  and	
  
ConstrucSon	
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New	
  Jersey’s	
  RWBR	
  Program	
  ObjecSve	
  

•  “To	
  help	
  preserve	
  the	
  highest	
  quality	
  
water	
  and	
  reduce	
  the	
  export	
  of	
  
freshwater	
  out	
  of	
  basins	
  in	
  support	
  
of	
  meeSng	
  water	
  supply	
  needs	
  and	
  
natural	
  resource	
  protecSon.”	
  

•  Reclaimed	
  Water	
  RegulaSons	
  
Adopted	
  in	
  January	
  2009	
  (NJPDES	
  
Rules	
  N.J.A.C.	
  7:14A-­‐2.15)	
  	
  

•  Reclaimed	
  Water	
  RegulaSons	
  in	
  turn	
  
reference	
  the	
  “Technical	
  Manual	
  for	
  
Reclaimed	
  Water	
  for	
  Beneficial	
  
Reuse,”	
  dated	
  January	
  2005	
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New	
  Jersey’s	
  RWBR	
  Program	
  

•  Currently,	
  there	
  are	
  over	
  
125	
  NJPDES/DSW	
  Permits	
  
with	
  RWBR	
  Languages	
  in	
  
Part	
  IV	
  

•  Once	
  approved	
  for	
  RWBR,	
  
Permiqee	
  Required	
  to	
  file	
  
an	
  Annual	
  Reuse	
  Report	
  
with	
  NJDEP	
  

•  For	
  2014,	
  37	
  FaciliSes	
  
Reported	
  Reclaimed	
  Water	
  
Use	
  

30	
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New	
  Jersey’s	
  RWBR	
  Program	
  –	
  2014	
  Report	
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2014	
  Total	
  Reclaimed	
  Water	
  Reportedly	
  Reused:	
   9.83	
  BG	
  
Type	
  I	
  –	
  Public	
  Access	
  Systems:	
   73.8	
  MG	
  
Type	
  II	
  –	
  Restricted	
  Access/Non-­‐Edible	
  Crop	
  Systems:	
  	
  4.4	
  MG	
  
Type	
  IV	
  -­‐	
  Industrial/Maintenance/ConstrucSon:	
   9.75	
  BG	
  

-­‐	
  Non-­‐Contact	
  Colling	
  Water:	
   6.11	
  BG	
  
-­‐	
  Plant	
  Wash	
  Down	
  Water	
  (As	
  Reported	
  to	
  DEP):	
   2.53	
  BG	
  



Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
Evesham	
  MUA-­‐Elmwood	
  WWTF/Indian	
  Spring	
  Golf	
  Course	
  

•  Evesham	
  MUA-­‐Elmwood	
  
WWTF	
  effluent	
  used	
  as	
  the	
  
source	
  of	
  irrigaSon	
  water	
  at	
  
the	
  Indian	
  Springs	
  Golf	
  
Course	
  

•  Indian	
  Springs	
  Golf	
  Course	
  
owned	
  and	
  operated	
  by	
  
Evesham	
  Township	
  located	
  
in	
  Marlton,	
  NJ	
  and	
  in	
  NJDEP	
  
CriScal	
  Areas	
  #2	
  

EPA	
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
Evesham	
  MUA-­‐Elmwood	
  WWTF/Indian	
  Spring	
  Golf	
  Course	
  

•  Evesham	
  MUA-­‐Elmwood	
  WWTF	
  secondary	
  effluent	
  followed	
  
sand	
  filtraSon	
  and	
  chlorinaSon/dechlorinaSon	
  

•  Reclaimed	
  water	
  is	
  pumped	
  to	
  Indian	
  Spring	
  via	
  a	
  0.5	
  mile	
  
force	
  main	
  to	
  a	
  lined	
  irrigaSon	
  storage	
  pond	
  

•  All	
  capital	
  and	
  operaSng	
  expenses	
  for	
  pumping	
  and	
  force	
  
main	
  paid	
  by	
  Evesham	
  MUA	
  

•  In	
  2014,	
  Elmwood	
  WWTF	
  sends	
  Indian	
  Springs	
  16.5	
  MG	
  of	
  
reclaimed	
  water	
  during	
  the	
  golf	
  season.	
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Force	
  Main 

Golf	
  Course	
  
IrrigaSon	
  

Storage	
  Pond 

Indian	
  Spring	
  Golf	
  Course 
Golf	
  Course	
  

IrrigaSon	
  System 

Evesham	
  MUA	
  -­‐	
  Elmwood	
  WWTF	
   
Southwest	
  
Branch	
  

Rancocas	
  Creek 
ChlorinaSon/	
  
DechlorinaSon Sand	
  FiltraSon	
   Secondary	
  

Treatment 



Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
Evesham	
  MUA-­‐Elmwood	
  WWTF/Indian	
  Spring	
  Golf	
  Course	
  

•  NJPDES	
  AddiSonal	
  Permit	
  Limits	
  for	
  Evesham-­‐Elmwood	
  
WWTF	
  Reclaimed	
  Water:	
  	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  

Parameter	
   Evesham	
  MUA-­‐Elmwood	
  
WWTF	
  

TSS	
   5.0	
  mg/l	
  (Instantaneous	
  Max)	
  

Turbidity	
  	
   2	
  NTU	
  

Fecal	
  Coliform	
  	
   2.2/100ml	
  (7	
  day	
  median)	
  	
  
14/100ml	
  (Instantaneous	
  Max)	
  

Residual	
  Chlorine	
   1.0	
  mg/l	
  (minimum)	
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
Evesham	
  MUA-­‐Elmwood	
  WWTF/Indian	
  Spring	
  Golf	
  Course	
  

•  Reclaimed	
  Water	
  Discharge	
  Permit	
  Limits	
  Comparison	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  

Reclaimed	
  Water	
  
CharacterisHcs	
  	
  

2012	
  EPA	
  Water	
  Reuse	
  
Guideline	
  for	
  Urban	
  
Reuse	
  –	
  Unrestricted	
  

Yarmouth-­‐Dennis	
  STP	
  	
  IrrigaHon	
  
Storage	
  Tank	
  (MA)	
  

Evesham-­‐Elmwood	
  WWTF	
  (NJ)	
  

pH	
  (1)	
   6-­‐8	
   6.5-­‐8.5	
   4.5-­‐9	
  

BOD5	
  (1)	
   <	
  10	
  mg/l	
   30	
  mg/l	
   10	
  mg/l	
  (Monthly	
  Ave)	
  
15	
  mg/l	
  (Weekly	
  Ave)	
  

TSS	
   -­‐	
   -­‐	
   5	
  mg/l	
  (Instantaneous	
  Max)	
  

Turbidity	
  	
   <	
  2	
  NTU	
   2	
  NTU	
   2	
  NTU	
  

Fecal	
  Coliform	
  	
   No	
  detectable	
  colonies/
100ml	
  	
  

NA/100ml	
  (7-­‐day	
  median	
  value)	
  	
  
14	
  /100ml	
  (Instantaneous	
  Max)	
  	
  

2.2/100ml	
  (weekly	
  median)	
  	
  
14/100ml	
  (Instantaneous	
  Max)	
  

Residual	
  Chlorine	
  	
   1.0	
  mg/l	
  (min)	
  	
   NA	
  (2)	
   1.0	
  mg/l	
  (minimum)	
  

Total	
  Nitrogen	
  	
  
(N02	
  +	
  N03	
  +	
  TKN)	
  

-­‐	
   14	
  mg/l	
  (Annual	
  Average)	
  	
  
30	
  mg/l	
  (Instantaneous	
  Max)	
  	
  

-­‐	
  

Note:	
   	
  (1)	
  Standard	
  Plant	
  Effluent	
  Monitoring	
  	
  
	
  (2)	
  ChlorinaSon	
  not	
  allowed	
  on	
  Cape	
  Cod	
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•  LRSA	
  wastewater	
  effluent	
  
used	
  by	
  power	
  plant	
  for	
  
cooling	
  water	
  supply	
  source	
  

Case	
  Study	
  Example	
  –	
  Power	
  Plant	
  Cooling	
  	
  
Linden	
  Roselle	
  Sewerage	
  Authority	
  (LRSA)/PSEG	
  Power	
  

•  PSEG	
  Power	
  is	
  1,300	
  MW	
  
natural	
  gas	
  combined-­‐cycle	
  
power	
  plant	
  in	
  Linden,	
  NJ	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
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Case	
  Study	
  Example	
  –	
  Power	
  Plant	
  Cooling	
  	
  	
  	
  
Linden	
  Roselle	
  Sewerage	
  Authority	
  (LRSA)/PSEG	
  Power	
  

•  LRSA	
  WWTF	
  uses	
  acSvated	
  sludge	
  for	
  secondary	
  treatment	
  
along	
  with	
  UV	
  DisinfecSon	
  

•  PSEG	
  Power	
  constructed	
  shallow	
  bed	
  sand	
  filters	
  on	
  leased	
  
LRSA	
  property	
  to	
  provide	
  addiSonal	
  filtraSon	
  

•  Minor	
  chemical	
  treatment	
  at	
  PSEG	
  Power	
  	
  
•  Capital	
  Cost	
  of	
  Project	
  approx.	
  $15M	
  
•  In	
  2014,	
  1.2	
  BG	
  of	
  Reclaimed	
  Water	
  Supplied	
  to	
  PSEG	
  Power	
  
•  Source	
  of	
  revenue	
  for	
  LRSA	
  (approx.	
  $200k-­‐$350k)	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  
37	
  

PSEG	
  SAND	
  
FILTER 

Arthur	
  Kill	
   

PSEG	
  Power	
  
Chemical	
  

CondiSoning 
PSEG	
  Power	
  Cooling	
  

System LRSA	
  WWTP 
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  ABOUT	
  NEW	
  YORK??	
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New	
  York’s	
  State	
  of	
  State’s	
  Water	
  Reuse	
  

•  In	
  2010,	
  NYSDEC	
  Completed	
  
“PotenSal	
  Reuse	
  of	
  
Greywater	
  and	
  Reclaimed	
  
Wastewater	
  in	
  New	
  York	
  
State”	
  Report	
  
–  Summary	
  of	
  other	
  states	
  
water	
  reuse	
  programs	
  
including	
  2004	
  EPA	
  
Guidelines	
  for	
  Water	
  Reuse	
  

–  Summary	
  exisSng	
  NYS	
  
water	
  reuse	
  projects	
  

–  Provides	
  regulatory	
  
recommendaSons	
  	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  
39	
  



PotenSal	
  for	
  Reuse	
  in	
  New	
  York	
  State?	
  

•  New	
  York	
  State	
  is	
  considered	
  
“Water	
  Rich”	
  	
  

•  PopulaSon	
  growth	
  and	
  
density	
  in	
  some	
  areas	
  are	
  
beginning	
  stress	
  local	
  water	
  
systems	
  

•  Potable	
  water	
  from	
  
reclaimed	
  water	
  not	
  
recommended	
  by	
  NYSDEC	
  
and	
  NYSDOH	
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Drivers	
  for	
  Water	
  Reuse	
  in	
  New	
  York	
  State	
  

•  Lack	
  or	
  limited	
  availability	
  
of	
  water	
  supply	
  

•  Nutrient	
  load	
  reducSon	
  
•  Building	
  LEED	
  cerSficaSon	
  	
  
•  Green	
  philosophy	
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Current	
  Water	
  Reuse	
  Types	
  and	
  	
  
Projects	
  in	
  New	
  York	
  State	
  

•  Golf	
  course	
  irrigaSon	
  	
  
–  Lack	
  or	
  limited	
  water	
  availability	
  	
  
–  Nutrient	
  reducSon	
  	
  

•  Power	
  plant	
  cooling	
  tower	
  water	
  
•  In-­‐building	
  reuse	
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So…What’s	
  the	
  Next	
  Step	
  for	
  New	
  York	
  

•  In	
  the	
  NYSDEC	
  2010	
  Water	
  Reuse	
  Report,	
  “DEC	
  recommends	
  
the	
  development	
  of	
  a	
  guidance	
  document	
  to	
  provide	
  
technical	
  criteria	
  to	
  interested	
  parSes	
  rather	
  than	
  
development	
  of	
  regulaSons	
  and	
  criteria	
  for	
  wastewater	
  
reuse.”	
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PresentaSon	
  Take	
  Away	
  

•  EPA	
  Water	
  Reuse	
  Guidelines	
  =	
  Great	
  Technical	
  and	
  PracScal	
  
Reference	
  

•  Water	
  Reuse	
  Will	
  Expand	
  in	
  New	
  Jersey	
  and	
  New	
  York	
  
•  Portable	
  Reuse	
  is	
  Coming!!!	
  

EPA	
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  Reuse	
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NEW	
  YORK	
  REUSE	
  EXAMPLES	
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Case	
  Study	
  Example	
  –	
  Power	
  Plant	
  Cooling	
  	
  
Albany	
  Co	
  South	
  WWTP/Empire	
  GeneraSng	
  Co	
  

•  Empire	
  GeneraSng	
  
Company	
  LLC	
  is	
  635	
  MW	
  
natural	
  gas	
  fired	
  power	
  
generaSon	
  plant	
  in	
  
Rensselaer,	
  NY	
  

•  Albany	
  Co	
  South	
  WWTP	
  
effluent	
  used	
  by	
  power	
  
plant	
  for	
  cooling	
  water	
  
supply	
  source	
  

•  Final	
  effluent	
  diverted	
  into	
  
0.5	
  	
  mile	
  pipeline	
  under	
  
Hudson	
  River	
  

EPA	
  Guidelines	
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•  Up	
  to	
  3.1	
  MGD	
  (Annual	
  
Average)	
  

•  Source	
  of	
  revenue	
  for	
  
Albany	
  Co	
  Sewer	
  District	
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Case	
  Study	
  Example	
  –	
  Power	
  Plant	
  Cooling	
  	
  	
  	
  
Albany	
  Co	
  South	
  WWTP/Empire	
  GeneraSng	
  Co	
  

•  Albany	
  Co	
  South	
  WWTP	
  uses	
  acSvated	
  sludge	
  for	
  secondary	
  
treatment	
  

•  No	
  process	
  modificaSons	
  required	
  at	
  Albany	
  Co	
  South	
  
WWTP	
  

•  No	
  effluent	
  monitoring	
  or	
  report	
  changes	
  required	
  
•  AddiSonal	
  treatment	
  required	
  at	
  	
  Empire	
  GeneraSng	
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Pipeline	
  under	
  Hudson	
  River 

Hudson	
  River Albany	
  Co	
  South	
  WWTP Empire	
  GeneraSon	
  Treatment Empire	
  GeneraSon	
  Cooling	
  
System 
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Case	
  Study	
  Example	
  –	
  Power	
  Plant	
  Cooling	
  	
  
Albany	
  Co	
  South	
  WWTP/Empire	
  GeneraSng	
  Co	
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
City	
  of	
  Oneida	
  WWTP/Turning	
  Stone	
  Resort	
  

•  Turning	
  Stone	
  Resort	
  and	
  
Casino	
  owned	
  and	
  operated	
  
by	
  Oneida	
  NaSon	
  located	
  
near	
  Verona,	
  NY	
  

•  City	
  of	
  Oneida	
  WWTP	
  
effluent	
  used	
  as	
  the	
  source	
  
of	
  irrigaSon	
  water	
  at	
  three	
  
golf	
  courses	
  plus	
  building	
  
system	
  water	
  

•  City	
  of	
  Oneida	
  WWTP	
  sends	
  
Turning	
  Stone	
  1.1	
  MGD	
  
during	
  the	
  golf	
  season	
  and	
  
approximately	
  0.5	
  MGD	
  
during	
  winter	
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
City	
  of	
  Oneida	
  WWTP/Turning	
  Stone	
  Resort	
  

•  City	
  of	
  Oneida's	
  WWTP	
  secondary	
  effluent	
  for	
  Turning	
  Stone	
  
undergoes	
  further	
  treatment	
  before	
  being	
  pumped	
  to	
  
Turning	
  Stone	
  via	
  a	
  4	
  mile	
  force	
  main	
  

•  All	
  capital	
  and	
  operaSng	
  expenses	
  filtraSon	
  and	
  disinfecSon,	
  
force	
  main	
  and	
  pumping	
  plus	
  a	
  share	
  of	
  the	
  WWTP	
  admin	
  
cost	
  is	
  paid	
  by	
  Oneida	
  NaSon	
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Force	
  Main 
Pond 

Turning	
  Stone	
  Resort	
   

DechlorinaSon	
   

IrrigaSon 

AC	
  Mark-­‐up 

Co-­‐Gen	
  
Cooling 

City	
  of	
  Oneida	
  WWTP 
Secondary	
  Treatment Oneida	
  Creek 

Cloth	
  Dish	
  FiltraSon DisinfecSon 
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
City	
  of	
  Oneida	
  WWTP/Turning	
  Stone	
  Resort	
  

•  SPDES	
  Permit	
  Limits	
  for	
  City	
  of	
  Oneida	
  WWTP:	
  	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  

Parameter	
   City	
  of	
  Oneida	
  	
  WWTP	
  at	
  
Force	
  Main	
  Entrance	
  	
  

Nitrate-­‐N	
   20	
  mg/l	
  	
  (daily	
  max)	
  

Total	
  Coliform	
   5,000/100ml	
  (maximum)	
  	
  
2,400/100ml	
  (daily	
  ave)	
  

Fecal	
  Coliform	
  	
   400/100ml	
  (7-­‐day	
  geo	
  mean)	
  	
  
200/100ml	
  (30-­‐day	
  geo	
  mean)	
  

Residual	
  Chlorine	
   0.5-­‐2.0	
  mg/l	
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Case	
  Study	
  Example	
  –	
  Golf	
  Course	
  IrrigaSon	
  	
  
City	
  of	
  Oneida	
  WWTP/Turning	
  Stone	
  Resort	
  

•  SPDES	
  Permit	
  Limits	
  Comparison	
  

EPA	
  Guidelines	
  For	
  Water	
  Reuse	
  2012	
  

Effluent	
  
CharacterisHcs	
  	
  

2012	
  EPA	
  Water	
  Reuse	
  
Guideline	
  for	
  Urban	
  
Reuse	
  –	
  Unrestricted	
  

Yarmouth-­‐Dennis	
  STP	
  	
  IrrigaHon	
  Storage	
  
Tank	
  (MA)	
  

City	
  of	
  Oneida	
  	
  WWTP	
  at	
  
Force	
  Main	
  Entrance	
  (NY)	
  

pH	
   6-­‐8	
   6.5-­‐8.5	
   -­‐	
  

BOD5	
   <	
  10	
  mg/l	
   30	
  mg/l	
   -­‐	
  

Turbidity	
  	
   <	
  2	
  NTU	
   2	
  NTU	
   -­‐	
  

Fecal	
  Coliform	
  	
   No	
  detectable	
  colonies/
100ml	
  	
  

No	
  detectable	
  colonies/100ml	
  (median	
  value)	
  
and	
  not	
  to	
  exceed	
  14	
  colonies/100ml	
  in	
  any	
  
single	
  sample	
  

400/100ml	
  (7-­‐day	
  geo	
  mean)	
  	
  
200/100ml	
  (30-­‐day	
  geo	
  mean)	
  

Total	
  Coliform	
   -­‐	
   -­‐	
   5,000/100ml	
  (maximum)	
  	
  
2,400/100ml	
  (daily	
  ave)	
  

Residual	
  Chlorine	
  	
   1.0	
  mg/l	
  (min)	
  	
   NA	
  (ChlorinaSon	
  not	
  allowed	
  on	
  Cape	
  Cod)	
   0.5-­‐2.0	
  mg/l	
  

Total	
  Nitrogen	
  	
  
(N02	
  +	
  N03	
  +	
  TKN)	
  

-­‐	
   14	
  mg/l	
  annual	
  average,	
  not	
  to	
  exceed	
  30	
  mg/
l	
  in	
  anyone	
  sampling	
  period	
  

-­‐	
  

Nitrate-­‐N	
   -­‐	
   -­‐	
   20	
  mg/l	
  	
  (daily	
  max)	
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