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WHY INTEGRATED PLANNING? 
	  
•  Integrated	  Planning	  allows	  for	  

crediJng	  across	  the	  MS4	  and	  WWTF	  
permits	  which	  can	  have	  important	  
economic	  benefits	  

	  

•  Integrated	  Planning	  allows	  a	  
flexibility	  in	  implementaJon	  to	  plan	  
for	  most	  cost	  effecJve	  measures	  first	  
while	  sJll	  meeJng	  regulatory	  
standards	  that	  protect	  public	  health	  
and	  water	  quality	  

•  Encourages	  the	  use	  of	  green	  
infrastructure	  which	  manages	  
stormwater	  as	  a	  resource,	  and	  
supports	  other	  economic	  benefits	  and	  
quality	  of	  life.	  	  

	  
Integrated	  Municipal	  Stormwater	  and	  Wastewater	  

Planning	  Approach	  Framework	  (EPA,	  2012)	  

Region	  1	  has	  challenged	  the	  Great	  Bay	  communiFes	  to	  
develop	  the	  first	  in	  the	  naFon	  IP	  for	  MS4	  and	  WW	  (EPA,	  2013)	  
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•  198-‐702%	  populaIon	  
increase	  in	  50	  yrs	  

•  ~200%	  increase	  in	  
impervious	  surface	  in	  20	  yrs	  

POPULATION GROWTH & DEVELOPMENT 



CHALLENGES & OPPORTUNITIES 

Exeter	  &	  SquamscoG	  	  
River	  Watershed	  

Exeter	  :	  	  
WW,	  MS4	  

Newfields:	  	  
WW,	  MS4	  
(waived)	  

Stratham	  :	  
MS4	  (2015)	  
WW	  needs	  

Brentwood:	  	  
MS4	  (waived)	  

Sandown:	  	  MS4	  	  

Fremont:	  	  	  
MS4	  (waived)	  

Coastal	  NH,	  ME,	  MA	  
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Integrated	  Plan	  for	  Watershed	  

Community	  Specific	  AcJons	  
Costs	  &	  Benefits	  	  
AdapJve	  Management	  and	  Flexible	  Scheduling	  

THE WISE PROJECT PLAN 
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EPA,	  NH	  DES,	  CommuniIes	  of	  Exeter,	  Newfields,	  Stratham,	  Geosyntec,	  UNH,	  NERRS,	  
Rockingham	  Planning	  Commission,	  Consensus	  Building	  InsItute	  

COLLABORATION 



DRAFT	  PRELIMINARY	  MODEL	  RESULTS,	  NOT	  FOR	  DISTRIBUTION	  

POLLUTANT LOAD ANALYSIS COMPONENTS 
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A`enuaIon	  in-‐stream	  processes	  

Source:	  Michigan	  Seagrant	  	  
A`enuaIon	  in	  buffer	  

zones	  

Stormwater	  Load	  
Model	  (Una`enuated)	  
(EPA	  SWMM5/WISE)	  

Agricultural	  Load	  
Model	  	  

(NRCS/WISE/	  
GBNNPSS/ORIWMP)	  

WWTF	  Load	  	  
(Exeter/Wright	  Pierce)	  

SepIc	  System	  Load	  Model	  
(GBNNPSS)	  

A`enuaIon	  in	  
groundwater	  pathways	  

(GBNNPSS/NLM)	  

A`enuated	  Load	  To	  
Estuary	  (GBNNPSS/NLM)	  
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BMP OPTIMIZATION 

BMP	  Sizing	  Example:	  
• 1	  system	  treaIng	  a	  1”	  water	  quality	  volume	  for	  1	  acre	  will	  remove	  
approximately	  12.7	  lbs	  N/acre/year.	  	  
• 4	  smaller	  systems	  across	  4	  acres	  designed	  to	  treat	  0.25”	  WQV/acre/
yr	  will	  each	  remove	  10	  lbs	  N/acre/year	  for	  a	  total	  of	  40	  lbs	  N	  per	  year.	  
• An	  addiIonal	  27	  lbs	  of	  nitrogen	  per	  year	  at	  nearly	  equivalent	  costs,	  
or	  approximately	  315%	  increase.	  

IniJal	  load=13.3	  lbs	  N/acre/year	  

OpJmized	  load=3.3	  lbs	  N/acre/year	  

WQV	  load=0.6	  lbs	  N/acre/
year	  
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Most	  cost	  effecIve	  range	  of	  
implementaIon	  of	  NPS	  for	  N	  
management	  at	  	  
~17,000lb/yr	  cosIng	  $12	  
million	  	  

To	  achieve	  10,000	  lbs	  of	  reducIon	  by	  
treaIng	  residenIal	  land,	  use	  a	  mix	  of:	  
•  Drywell/InfiltraIon	  trenches,	  0.5”	  capture	  
depth,	  treaIng	  runoff	  from	  driveways/
sidewalks	  

•  Drywells,	  0.5”	  capture	  depth,	  treaIng	  roof	  
runoff	  

•  BioretenIon	  (rain	  gardens),	  0.25”	  capture	  
depth,	  treaIng	  runoff	  from	  pervious	  C	  soils	  

•  BioretenIon	  (rain	  gardens),	  0.25”	  capture	  
depth,	  treaIng	  runoff	  from	  pervious	  D	  
soils	  

	  

OpJmizaJon	  of	  	  Cost	  at	  the	  Watershed	  Scale	  

OpJmizaJon	  of	  	  Cost	  at	  the	  
Land-‐use	  Scale	  

This	  process	  enables	  the	  
idenIficaIon	  of	  the	  
maximum	  extent	  pracJcable	  
(MEP),	  or	  the	  point	  at	  which	  
cost	  effecIveness	  is	  greatest	  
and	  feasibility	  begins	  to	  
decline.	  	  
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CHALLENGES & OPPORTUNITIES 
Upper	  Watershed	  Load	  (49%)	  	  	  	  	  	  	  	  	  89	  Tons	  
Lower	  Watershed	  Load	  	  (51%)	  	  	  	  	  	  	  	  93	  Tons	  
Total	  Annual	  Watershed	  Load	  	  	  	  	  	  182	  Tons	  
Target	  Load	   	   	  	  	  	  	  	  	  	  	  88	  Tons	  
Future	  Growth	  Load 	  	  	  	  	  	  	  	  	  	  	  	  ???	  

Land	  Inside	  
WISE	  Study	  

Area,	  
19,084	  ac	  
(24%)	  

Land	  
Outside	  

WISE	  Study	  
Area,	  

61,007	  ac	  	  
(76%)	  

Land	  Area	  in	  Exeter	  Watershed	  

24%	  of	  the	  watershed	  is	  
producing	  51%	  of	  the	  load	  
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MANAGEMENT SCENARIOS 

SCENARIO	   WWTF	  DISCHARGE	  
TARGET	  (MG/L)	   NPS	  CONTROL	  TARGET1	  

IP-‐5	   5	   88	  tons/year	  (Eelgrass)	  

IP-‐3	   3	   88	  tons/year	  (Eelgrass)	  

IP-‐RO	   <1	  	  (Regional	  Oumall)	   88	  tons/year	  	  (Eelgrass)	  

EX-‐5	   5	   88	  tons/year	  (Eelgrass)	  

EX-‐3	   3	   88	  tons/year	  (Eelgrass)	  

T-‐5	   5	   MS4	  1”	  capture	  depth	  on	  all	  developed	  land	  

T-‐3	   3	   MS4	  1”	  capture	  depth	  on	  all	  developed	  land	  

T-‐RO	   <1	  	  
(Regional	  Oumall)	  

MS4	  1”	  capture	  depth	  on	  all	  developed	  land	  
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BEST COST SOLUTION 
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IP	  treats	  2,000	  acres	  &	  8	  Tons	  	  	  	  	   	  	  	  	  	  	  	  	  	  $14M	  	  
TradiJonal	  treats	  5,250	  acres	  &	  13.5	  Tons	  	  	  
$100M	  	  
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ANNUAL LOAD VS. PRESENT VALUE  

Eelgrass	  Target	  Load	  (88	  Tons/YR)	   DO	  Load	  Target	  (140	  Tons/YR)	  
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T-‐RO	  IP-‐5	   IP-‐3	   IP-‐RO	  EX-‐3	   T-‐5	   T-‐3	  

Scenario	  (Annual	  Receiving	  Water	  Load	  
(TONS))	  

Ranked	  by	  Increasing	  Load	  ReducJon	  
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POTENTIAL UPPER WATERSHED CONTRIBUTIONS 
TO MEET WATER QUALITY GOALS 
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NPS	  ReducIons	  (WISE	  area)	  

NPS	  ReducIons	  (Upper	  Exeter	  R.	  Watershed)	  

Eel	  Grass	  Target	  Load	  =	  88	  tons/yr	  

DO	  Total	  Load	  =	  140	  tons/
yr	  

Adap%ve	  management	  and	  monitoring	  	  fine	  
tunes	  management	  of	  uncertainty	  
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NPS CONTROLS FOR MEP 
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BMP	  TYPE	   SIZE	   LAND	  USE	   COVER	  
ACRES	  

TREATED	  
ACRES	  

AVAILABLE	   %	  
Cover	  Crops	   -‐	   Agriculture	   -‐	   28	   28	   100%	  
Slow	  Release	  FerIlizer	  Program	   -‐	   Agriculture	   -‐	   253	   253	   100%	  
Gravel	  Wetland	   0.25	   Commercial	   Impervious	   104	   144	   72%	  
High	  Efficiency	  BioretenIon	   0.25	   Commercial	   Impervious	   29	   144	   20%	  
Subsurface	  InfiltraIon	   0.25	   Commercial	   Impervious	   12	   144	   8%	  
Dry	  Well	   0.25	   Commercial	   Roof	   36	   36	   100%	  
Gravel	  Wetland	   0.25	   Industrial	   Impervious	   47	   47	   100%	  
Dry	  Well	   0.25	   Industrial	   Roof	   25	   25	   100%	  
Gravel	  Wetland	   0.25	   InsItuIonal	   Impervious	   94	   113	   83%	  
High	  Efficiency	  BioretenIon	   0.25	   InsItuIonal	   Impervious	   19	   113	   17%	  
Dry	  Well	   0.25	   InsItuIonal	   Roof	   39	   39	   100%	  
Gravel	  Wetland	   0.25	   Outdoor	  and	  Other	  Built-‐up	  Land	   Impervious	   30	   30	   99%	  
Raingarden	   0.25	   ResidenIal	   Impervious	   300	   369	   81%	  
Raingarden	   0.5	   ResidenIal	   Impervious	   69	   369	   19%	  
Dry	  Well	   0.25	   ResidenIal	   Roof	   252	   252	   100%	  
Lawn	  FerIlizer	  Program	   -‐	   ResidenIal	   -‐	   -‐	   -‐	   -‐	  
BioretenIon	   0.25	   Road	   Impervious	   112	   658	   17%	  
Gravel	  Wetland	   0.25	   Road	   Impervious	   546	   658	   83%	  
Street	  Sweeping	  Program	   -‐	   Road	   Impervious	   658	   658	   100%	  

Total	  Present	  Value	  of	  NPS	  Management	  (including	  O&M):	  $13.6	  M	  
Total	  Load	  ReducIon	  from	  NPS	  Management:	  17,000	  lb	  N/yr	  
Total	  Acres	  Treated:	  2,000	  acres	  
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 KEY FINDINGS 

•  IP	  is	  more	  economical	  than	  tradiJonal	  permiong	  because	  it	  
saJsfies	  elements	  of	  both	  the	  MS4	  and	  wastewater	  permits.	  	  

•  Maximum	  extent	  pracJcable	  (MEP)	  for	  NPS	  management	  may	  be	  
feasible	  with	  a	  6.5X	  increase	  for	  Exeter’s	  current	  SW	  budget	  
whereas	  tradiJonal	  permiong	  would	  be	  nearly	  a	  33X	  increase	  and	  
is	  not	  financially	  feasible.	  	  

•  Stratham	  cost	  of	  MS4	  implementaJon	  is	  reduced	  by	  nearly	  80%	  
using	  IP.	  Extending	  WW	  to	  Stratham	  and	  Newfields	  is	  part	  of	  an	  
effecJve	  Nitrogen	  control	  strategy.	  

•  An	  extended	  implementaJon	  schedule	  combined	  with	  monitoring	  
and	  adapJve	  management	  	  will	  help	  address	  uncertainty	  both	  in	  
management	  acJons	  and	  environmental	  response.	  

•  “When”	  or	  “If”	  operaJng	  at	  3	  mg/l	  will	  be	  informed	  by	  future	  
monitoring	  as	  to	  the	  need	  to	  achieve	  the	  designated	  uses.	  
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APPLICATIONS 

•  The	  new	  proposed	  small	  MS4	  permits	  for	  NH	  and	  MA	  
include	  a	  requirement	  for	  opImizing	  and	  ranking	  
retrofits	  opportuniIes.	  	  

•  OpImizaIon	  of	  designs	  used	  at	  the	  watershed	  scale	  
can	  significantly	  reduce	  costs	  for	  achieving	  load	  
reducIon	  targets	  for	  nitrogen,	  phosphorous,	  and	  
other	  pollutants.	  	  

•  OpImizaIon	  can	  be	  conducted	  for	  volume	  reducIon	  
for	  climate	  resiliency.	  

•  AdapIve	  management	  and	  monitoring	  	  fine	  tunes	  
management	  of	  uncertainty	  
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ADDITIONAL INFORMATION 

h`p://www.wisenh.net/	  
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	  From	  the	  Project	  
Team,	  	  

Thank	  You!!	  
	  

QuesJons/	  
Comments?	  
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Robert	  M.	  Roseen,	  Ph.D.,	  P.E.,	  D.WRE.	  
Principal,	  Waterstone	  Engineering,	  PLLC	  
(603)	  686-‐2488	  (c)	  	  
rroseen@waterstone-‐eng.com	  


