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Past	  Prac,ces	  



Reports	  of	  Mi,ga,on	  Success	  

•  20,000	  acres	  permi.ed	  
annually	  

•  40,000	  acres	  of	  mi7ga7on	  
required	  

• Well	  documented	  lack	  of	  
success	  due	  to	  a	  variety	  of	  
factors	  

•  Non-‐compliance	  
•  Non-‐performance	  



What	  is	  Successful	  Mi,ga,on??

Ambrose	  et	  al.	  2006	  



Corps-‐EPA	  Mi,ga,on	  Rule	  

v Mi7ga7on	  plans	  must	  contain	  
performance	  standards	  to	  assess	  
whether	  project	  is	  achieving	  its	  
objec7ves	  
	  
“Performance	  standards	  should	  relate	  to	  
objec4ves	  of	  project	  so	  that	  project	  can	  
be	  objec4vely	  evaluated	  to	  determine	  if	  it	  
is	  developing	  into	  the	  desired	  resource	  
type,	  providing	  the	  expected	  func4ons,	  
and	  a<aining	  any	  other	  applicable	  
metrics	  (e.g.	  acres).”	  



It	  All	  Starts	  with	  Performance	  Standards	  
v Emphasize	  processes-‐based	  vs.	  structure-‐based	  standards	  	  

v Include	  the	  en7re	  suite	  of	  hydrogeomorphic	  proper7es	  
necessary	  to	  support	  wetlands	  

v Phase	  in	  requirements	  over	  ,me	  (,ering)	  
•  Get	  the	  physical	  structure	  and	  hydrology	  right	  first	  
•  Restora,on	  trajectories	  allow	  for	  adap,ve	  management	  	  

v Evaluate	  rela7ve	  to	  reference	  condi7ons	  

v Require	  commitment	  to	  long-‐term	  management	  
•  Few	  wetlands	  are	  truly	  “self-‐sustaining”	  



Components	  of	  a	  “Good”	  Standard	  

v Clear	  and	  unambiguous	  
•  Somebody	  else	  will	  likely	  have	  to	  interpret	  what	  you	  meant	  

v Defensible	  
v Readily	  quan7fiable	  with	  known	  levels	  of	  confidence	  
v Related	  to	  func7onal	  success	  
v Tied	  to	  established	  goals	  and	  objec7ves	  
v Can	  inform	  adap7ve	  management	  ac7ons	  and/or	  
con7ngency	  ac7ons	  



Example	  Performance	  Standard	  

v At	  the	  end	  of	  year	  3,	  at	  least	  80%	  of	  Area	  A	  shall	  
have	  a	  benthic	  invertebrate	  index	  score	  within	  10%	  
of	  the	  median	  reference	  popula7on	  score.	  

•  If	  this	  standard	  is	  not	  met,	  the	  site	  will	  be	  re-‐evaluated	  
within	  120	  days	  of	  the	  original	  field	  assessment	  

•  If	  the	  standard	  is	  s7ll	  not	  met,	  metric	  level	  analysis	  and/
or	  causal	  assessment	  shall	  be	  conducted	  to	  iden7fy	  
likely	  reasons	  for	  failure	  



Considera,ons	  in	  Assessing	  
Mi,ga,on	  Performance	  
v “Successful”	  rela7ve	  to	  what?	  

•  Frame	  of	  reference	  
•  Targets	  
	  

v How	  to	  measure	  “success”?	  
•  Indicators	  

v When	  are	  you	  “successful”?	  
•  Timing	  for	  assessing	  performance	  



SeLng	  Expecta,ons	  

Harris	  and	  Van	  Diggelen	  2006	  

Stoddard	  et	  al,	  2006	  



Wetlands	  Streams	  

California’s	  Reference	  Network	  



Comparison	  to	  Reference	  

Ambrose	  et	  al.	  2006	  



Comparison	  to	  Reference	  

Ambrose	  et	  al.	  2006	  



Harris	  and	  Van	  Diggelen	  2006	  



Biology	  

Hydrology	  

Physical	  Structure	  

Landscape	  SeLng	  

Time	  
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Tiered	  Performance	  Standards	  



Landscape	  SeLng	  



Areas ineligible for abbreviated permitting
Legend

Great Park drainage and wildlife corridors

Restoration sites connecting high/medium integrity areas
Restoration sites with sensitive species
Remaining prospective restoration sites
Prospective enhancement sites

Restoration sites within existing open space

2 0 2 4 6 Miles

Watershed	  Approach:	  San	  Diego	  Creek,	  California	  
	  



Physical	  SeLng/Design	  



Long-‐term	  Hydrology	  



Finally.	  .	  .	  the	  Plants	  

YES!	  

NO!	  



But…  Recovery  Takes  Time

Sain7lan	  &	  Imgraben	  2012	  



Hypothe,cal	  Performance	  Curve	  

22	  

Condi9ons	  are	  expected	  
to	  improve	  over	  9me	  



Restora,on	  Trajectories

Mathews	  et	  al	  2009	  

Morgan	  and	  Short	  2002	  



CA	  Performance	  Curve	  Development	  
• Collect	  CRAM	  data:	  

•  Restora7on	  projects	  of	  various	  ages	  
•  Reference	  sites	  
•  Sites	  that	  have	  naturally	  evolved	  

• Develop	  performance	  curves	  

•  Test	  restora7on	  project	  
performance	  with	  data	  not	  
used	  for	  curve	  development	  
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California	  Rapid	  Assessment	  Method	  

•  Standardized	  diagnos7c	  
assessment	  performed	  in	  3-‐4	  
hours	  on	  a	  100-‐200	  meter	  stream	  
reach	  

•  Index	  scale:	  25	  –	  100	  

•  Four	  overarching	  a.ributes:	  	  
1)  Buffer	  and	  Landscape	  Context	  
2) Hydrology	  
3)  Physical	  Structure	  
4)  Bio7c	  Structure	  

•  www.cramwetlands.org	  



CA  Performance  Curves
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Need	  for	  remedial	  measures	  



Performance  Varies  by  A<ribute

Physical	  Structure	   Biological	  Structure	  

•  Ac7ve	  plan7ng	  &	  vegeta7on	  management	  
•  Slower	  recovery	  
•  What	  are	  appropriate	  expecta7ons?	  
•  Need	  for	  design	  changes?	  



PuLng	  it	  All	  Together	  

Physical	  site	  design	   Hydrology	  	   Plant	  community	  
Long-‐term	  monitoring	  

Harris	  and	  Van	  Diggelen	  2006	  



Uniform	  Performance	  Standards	  for	  	  
Compensatory	  Mi,ga,on	  Requirements	  
	  

Finalized	  May,	  2012,	  covers	  4	  Corps	  Districts	  



Uniform	  Performance	  Standards	  Features	  

Types	  of	  Performance	  Standards	  
•  Physical	  
•  Hydrologic	  
•  Faunal	  &	  Flora-‐Diversity	  	  
• Water	  quality	  
(ecological	  vs.	  human	  
health)	  

Features	  
•  Ecologically-‐based	  

performance	  standards	  
•  Incorpora7on	  of	  reference	  

sites	  
•  Incorpora7on	  of	  func7onal/

condi7on	  assessments	  
•  Allows	  for	  7ered/

incremental	  
implementa7on	  of	  
standards	  



Example	  Performance	  Standards	  

Category	   Standard	   Target	   Timing	  
Flora	  –	  all	  

wetland	  types	  
Species	  richness:	  The	  permi.ee	  shall	  ensure	  
target	  na7ve	  species	  richness	  values	  of	  tree,	  
shrub,	  and	  herb	  strata	  are	  met	  by	  year	  5.	  

>75%	  of	  
reference	  

By	  year	  5,	  amer	  
hydrology	  criteria	  

Category	   Standard	   Target	   Timing	  

Physical	  -‐	  
Riverine	  

cross-‐sec7on	  has	  at	  least	  two	  benches	  or	  breaks	  
in	  slope,	  including	  the	  riparian	  area,	  above	  the	  
channel	  bo.om,	  not	  including	  the	  thalweg	  

Rela7ve	  to	  min	  
of	  2	  reference	  

sites	  
Year	  1	  

Category	   Standard	   Target	   Timing	  

Hydrologic	  -‐
Tidal	  

Seasonally	  open	  inlet:	  	  The	  
permi.ee	  shall	  ensure	  the	  7dal	  inlet	  
opens	  at	  a	  frequency	  and	  dura7on	  

to	  provide	  design-‐level	  site	  
inunda7on	  and	  salini7es.	  

Rela7ve	  to	  
regional	  

reference	  sites	  
of	  same	  

estuarine	  type	  

Inlet	  dynamics	  would	  be	  
present	  immediately	  and	  
would	  be	  expected	  to	  
persist;	  biological	  

features	  would	  develop	  
over	  7me.	  



Closing	  Thoughts	  
v Choose	  the	  right	  tool	  to	  
assess	  processes	  

v Keep	  it	  simple	  
•  repeatability	  

v Consider	  element	  of	  7me	  

v Provide	  clear,	  enforceable	  
and	  process-‐based	  standards	  
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Rapidity	  /	  Ease	  of	  Use	  
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Thank	  You	  

Eric	  Stein	  
714-‐755-‐3233	  
erics@sccwrp.org	  


