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Project	
  Objec+ves	
  

•  Update	
  the	
  size	
  and	
  loca+on	
  of	
  previously	
  NYSDEC	
  designated	
  wetlands,	
  mapping	
  them	
  
based	
  upon	
  the	
  GIS	
  layers	
  designed	
  during	
  the	
  2013	
  Erosion	
  Hazard	
  project	
  while	
  

incorpora+ng	
  newly	
  available	
  data	
  

•  Hypothesize	
  which	
  wetlands	
  in	
  Berne	
  are	
  important	
  to	
  water	
  quality,	
  flooding,	
  and	
  
erosion	
  

•  Integrate	
  the	
  updated	
  informa+on	
  with	
  the	
  data	
  and	
  reports	
  on	
  the	
  flooding	
  and	
  erosion	
  
consequent	
  to	
  Tropical	
  Storm	
  Irene	
  

•  APempt	
  to	
  iden+fy	
  animal	
  and	
  plant	
  species	
  inhabi+ng	
  specific	
  wetland	
  within	
  the	
  town,	
  
no+ng	
  any	
  invasive	
  species	
  

•  Recommend	
  techniques	
  for	
  mi+ga+on	
  and	
  protec+on	
  of	
  NYSDEC	
  designated	
  wetlands,	
  as	
  
well	
  as	
  iden+cal	
  recommenda+ons	
  for	
  wetlands	
  smaller	
  than	
  the	
  NYSDEC	
  designated	
  

wetland	
  minimum	
  size	
  of	
  12.4	
  acres	
  (5	
  hectares)	
  

•  Produce	
  a	
  final	
  report	
  detailing	
  the	
  results	
  of	
  our	
  work	
  and	
  share	
  our	
  findings	
  with	
  the	
  
Town	
  Board,	
  Planning	
  Board,	
  and	
  Conserva+on	
  Board	
  



Methodologies	
  
•  Using	
  NYSDEC	
   Environmental	
   Resource	
  Mapper,	
  Na+onal	
  Wetlands	
   Inventory	
   Interac+ve	
  

Mapper,	
   and	
  NYS	
  GIS	
   Clearinghouse	
   data	
   I	
   complied	
   all	
  wetlands	
   and	
  provided	
  GIS	
  map	
  
products	
  displaying	
  those	
  wetlands	
  within	
  the	
  town	
  

•  Created	
   a	
   Microso[	
   Excel	
   spreadsheet	
   which	
   compiled	
   the	
   previous	
   wetland	
   inventory	
  
data	
  and	
  newly	
  incorporated	
  wetland	
  characteris+cs	
  and	
  proper+es	
  

•  Walked	
  wetlands	
  on	
  state	
  lands	
  (Partridge	
  Run,	
  Cole	
  Hill)	
  to	
  understand	
  the	
  local	
  wetlands,	
  
while	
  looking	
  for	
  invasive	
  species	
  and	
  aPemp+ng	
  to	
  delineate	
  wetland	
  borders	
  

•  Researched	
  watershed	
  management	
  prac+ces,	
  wetland	
  values	
  and	
  services,	
   incorporated	
  
new	
  findings	
  with	
  related	
  informa+on	
  from	
  the	
  2013	
  Erosion	
  Hazard	
  project	
  

•  Researched	
  the	
  local	
  geology,	
  flora	
  and	
  fauna	
  to	
  bePer	
  understand	
  the	
  project	
  area	
  

•  Researched	
  and	
  recommend	
  watershed	
  management	
  and	
  wetland	
  mi+ga+on	
  techniques	
  

•  Provided	
  other	
  GIS	
  map	
  products	
  which	
  I	
  deemed	
  valuable	
  to	
  the	
  project	
  and	
  to	
  the	
  Town	
  
in	
  general	
  

•  Designed	
  a	
  report	
  detailing	
  the	
  scope	
  and	
  findings	
  of	
  the	
  wetland	
  inventory	
  project	
  





•  Wetland	
  ecosystems	
  generally	
  possess	
  three	
  essen+al	
  characteris+cs:	
  (1)	
  hydrophy+c	
  

vegeta+on,	
  (2)	
  hydric	
  soils,	
  and	
  (3)	
  wetland	
  hydrology	
  

	
  

•  “Wetlands	
  are	
  defined	
  as	
  lands	
  and	
  submerged	
  lands	
  commonly	
  known	
  as	
  swamps,	
  

sloughs,	
  bogs	
  and	
  flats	
  which	
  support	
  wetland	
  vegeta+on”	
  	
  (DEC	
  Ar+cle	
  24,	
  Fresh.	
  Wet.	
  

Act)	
  

	
  

•  1	
  acre	
  of	
  wetland	
  storing	
  1	
  foot	
  of	
  water	
  (an	
  acre-­‐foot)	
  equals	
  326,000	
  gallons	
  	
  

(or	
  43,650	
  cu.	
  [.)	
  of	
  water	
  

	
  

•  Over	
  1/3	
  of	
  the	
  564	
  species	
  listed	
  as	
  threatened	
  or	
  endangered	
  in	
  the	
  US	
  u+lize	
  wetland	
  

habitats	
  for	
  at	
  least	
  some	
  por+on	
  of	
  their	
  life	
  cycles	
  

	
  

•  Wetlands	
  are	
  hubs	
  -­‐	
  	
  transi+onal	
  areas	
  between	
  upland	
  and	
  aqua+c	
  ecosystems	
  
	
  
	
  

Understanding	
  Wetlands	
  



Understanding	
  Wetlands	
  

•  Provide	
  valuable	
  habitat	
  for	
  flora	
  
and	
  fauna	
  

•  Flood	
  water	
  reten+on	
  proper+es	
  

•  Sediment	
  and	
  nutrient	
  reten+on	
  

•  Fish	
  spawning	
  areas	
  	
  

•  Riverbank	
  stabiliza+on	
  	
  

•  Groundwater	
  recharge	
  (par+cularly	
  

for	
  seasonally	
  flooded	
  and	
  riparian	
  
zone	
  wetlands)	
  

•  Slows	
  runoff	
  by	
  wetland	
  vegeta+on	
  
and	
  topography	
  

•  Trapping	
  and	
  filtering	
  of	
  pollutants	
  
(even	
  conver+ng	
  some	
  to	
  less	
  
harmful	
  forms	
  by	
  biochemical	
  
processes)	
  

•  Nitrogen	
  and	
  some	
  phosphorus	
  

entering	
  wetlands	
  is	
  taken	
  up	
  by	
  
wetland	
  plant	
  materials	
  (ul+mately	
  
deposited	
  in	
  sediments	
  or	
  converted	
  
into	
  gases	
  which	
  escape	
  into	
  the	
  
atmosphere)	
  

Wetland	
  Func+ons,	
  Values,	
  and	
  Ecosystem	
  Services	
  



•  Combina+on	
  of	
  forested,	
  agricultural	
  and	
  residen+al	
  areas	
  

•  Most	
  wetlands	
  on	
  private	
  lands,	
  also	
  on	
  state	
  lands	
  (Partridge	
  Run	
  WMA,	
  Cole	
  Hill	
  SF)	
  

•  Dras+c	
  eleva+on	
  changes	
  within	
  the	
  town	
  (most	
  residences	
  in	
  lower	
  eleva+ons)	
  

•  Proximity	
  of	
  major	
  streams	
  to	
  roads,	
  residences	
  

•  Already	
  seen	
  damage	
  from	
  major	
  events	
  like	
  Irene,	
  more	
  	
  frequent	
  similar	
  events	
  expected	
  

in	
  the	
  future	
  

Berne	
  is	
  a	
  Unique	
  Geographic	
  Area	
  

Karst	
  Geology	
  
	
  Karst	
  forma+ons	
  are	
  limestone	
  rocks	
  (bedrock)	
  which	
  underly	
  surface	
  soils;	
  exist	
  wherever	
  

bedrock	
  is	
  Helderberg	
  group	
  limestones	
  or	
  Onondaga	
  limestones	
  (majority	
  of	
  the	
  town)	
  

Caves,	
  sinking	
  streams,	
  	
  and	
  sinkholes	
  are	
  created	
  by	
  the	
  chemical	
  interac+on	
  of	
  acidic	
  water	
  

and	
  carbonate	
  rocks	
  

Poses	
  significant	
  development	
  problems:	
  

-­‐Water	
  flowing	
  through	
  karst	
  does	
  not	
  have	
  the	
  advantage	
  of	
  being	
  filtered	
  or	
  purified	
  by	
  

soils	
  

-­‐Contaminant	
  infiltra+on	
  risks	
  are	
  greatest	
  where	
  liPle	
  or	
  no	
  soil	
  is	
  present	
  above	
  karst	
  

-­‐Wells	
  on	
  karst	
  plateaus	
  have	
  highly	
  variable	
  yields	
  (well	
  in	
  fissure	
  vs.	
  not	
  10-­‐20	
  gpm	
  vs	
  1-­‐2)	
  





Geology	
  Resources	
  

•  NYS	
  Museum	
  

•  USGS	
  
•  NYS	
  GIS	
  Clearinghouse	
  



•  Conducted	
  in	
  1979/1980	
  

•  Very	
  limited	
  map	
  product	
  (technology	
  of	
  the	
  +me)	
  

•  Conflic+ng	
  info	
  within	
  the	
  report	
  :	
  

	
  40	
  shown	
  on	
  old	
  map,	
  36	
  in	
  discussion,	
  34	
  in	
  acreage	
  sec+on	
  

	
  (40	
  shown	
  but	
  really	
  less	
  since	
  some	
  are	
  fragmented)	
  

	
  DEC	
  Wetland	
  Iden+fica+on	
  numbers	
  not	
  included	
  (cannot	
  iden+fy)	
  

	
  Acreages	
  are	
  conflic+ng	
  (some	
  not	
  even	
  close)	
  to	
  current	
  DEC	
  numbers	
  

•  Had	
  more	
  manpower	
  (and	
  seemingly	
  +me)	
  to	
  conduct	
  the	
  inventory	
  

•  Actually	
  conducted	
  wetland	
  flora/fauna	
  inventory	
  for	
  all	
  DEC	
  wetlands	
  with	
  the	
  

help	
  of	
  a	
  class	
  of	
  SUNY	
  Cobleskill	
  students	
  (all	
  records	
  are	
  now	
  lost)	
  

Historical	
  Berne	
  Wetland	
  Inventory	
  





Access	
  to	
  GIS	
  resources	
  

•  There	
  are	
  numerous	
  web-­‐based	
  GIS	
  resources	
  available	
  to	
  the	
  public	
  
	
  

•  Much	
  more	
  advanced	
  than	
  what	
  I	
  am	
  capable	
  of	
  crea+ng	
  
	
  

•  County,	
  regional	
  and	
  na+onal	
  “interac+ve	
  mappers”	
  
	
  

•  USGS	
  Streamstats	
  (very	
  technical	
  but	
  can	
  be	
  very	
  valuable)	
  
	
  

•  Verify	
  DEC	
  wetlands,	
  check	
  (buffer)	
  zones,	
  compare	
  to	
  NWI	
  wetlands	
  
	
  

•  NWI	
  interac+ve	
  mapper	
  has	
  detailed	
  wetland	
  classifica+ons	
  
	
  

•  Geology,	
  Hyrdology,	
  Contours,	
  etc.	
  





NWI	
  Interac+ve	
  Mapper	
  

•  Image	
  



Albany	
  County	
  GIS	
  Viewer	
  



Mohawk	
  River	
  Watershed	
  Web	
  Map	
  



USGS	
  Streamstats	
  



Parameters	
  
-­‐Basin	
  Characteris+cs	
  Report	
  provides	
  a	
  mul+tude	
  of	
  basin	
  (watershed,	
  or	
  
wetland)	
  parameters	
  
-­‐Results	
  can	
  be	
  used	
  to	
  understand	
  shape,	
  size,	
  and	
  capacity	
  of	
  each	
  wetland	
  



Updated	
  Wetland	
  Inventory	
  

•  Spreadsheet	
  design	
  for	
  easy	
  updaIng	
  
•  GPS	
  Coordinates,	
  elevaIon,	
  NWI	
  
ClassificaIons,	
  area	
  above	
  outlet,	
  etc.	
  

•  ALempt	
  to	
  idenIfy	
  areas	
  of	
  special	
  concern	
  or	
  
greater	
  value	
  (subjecIve,	
  Ralph	
  Tiner	
  @	
  NWI)	
  

•  GIS	
  maps	
  of	
  just	
  DEC,	
  DEC	
  and	
  NWI,	
  hydric	
  
soils,	
  geology	
  (aLempted),	
  watersheds	
  



New	
  Berne	
  Wetland	
  Inventory	
  

Includes:	
  
Lat/Long,	
  DEC	
  WIN,	
  DEC	
  Wetland	
  Classifica+on,	
  NWI	
  Wetland	
  Code(s),	
  DEC	
  acreage,	
  NWI	
  
acreage	
  (es+mated),	
  1980	
  Wetland	
  acreage,	
  within	
  100	
  yr.	
  flood	
  zone,	
  Stream	
  Connec+vity,	
  	
  
DEC	
  Special	
  Status,	
  HUC	
  12	
  Watershed,	
  Watershed	
  area	
  above	
  outlet,	
  Mean	
  annual	
  precip.,,	
  
Mean	
  annual	
  runoff	
  at	
  outlet,	
  eleva+on,	
  public/private	
  land	
  





DEC	
  Wetlands,	
  FEMA	
  100	
  year	
  (1%)	
  



DEC	
  and	
  NWI	
  Wetlands	
  

•  Map	
  



DEC	
  Wetlands	
  and	
  Hydric	
  Soils	
  

•  Map	
  





•  Consider	
  wetland	
  management	
  to	
  be	
  integrated	
  with	
  flood	
  control,	
  alloca+on	
  of	
  water	
  

supply,	
  protec+on	
  of	
  habitat	
  and	
  plant	
  and	
  animal	
  species,	
  and	
  stormwater	
  and	
  nonpoint	
  

source	
  pollu+on	
  (ag.	
  runoff	
  in	
  Berne)	
  

•  Treat	
  wetlands	
  as	
  a	
  necessary	
  means	
  for	
  protec+ng	
  against	
  repeated	
  and	
  serious	
  flood	
  

damages	
  

•  Re-­‐inventory	
  flora	
  and	
  fauna	
  of	
  each	
  DEC	
  wetland	
  (as	
  done	
  in	
  1980)	
  to	
  bePer	
  understand	
  

each	
  individual	
  wetland	
  

•  Invasive	
  species	
  inventories	
  of	
  wetlands	
  

•  Study	
  and	
  treat	
  wetlands	
  in	
  a	
  watershed	
  context,	
  at	
  different	
  scales,	
  to	
  make	
  valuable	
  

comparisons	
  and	
  to	
  bePer	
  understand	
  the	
  value	
  of	
  each	
  individual	
  wetland	
  to	
  the	
  Town	
  

•  Con+nue	
  to	
  iden+fy	
  wetlands	
  which	
  provide	
  the	
  most	
  benefit	
  to	
  the	
  Town	
  (next	
  slide)	
  

Recommenda+ons	
  and	
  Mi+ga+on	
  



Recommenda+ons	
  (cont’d)	
  
•  Those	
  wetlands	
  found	
  in	
  upper	
  watersheds,	
  along	
  main	
  -­‐stem	
  streams,	
  within	
  100	
  –year	
  

flood	
  zones,	
  those	
  overlying	
  Karst	
  geology,	
  and	
  those	
  containing	
  rare	
  or	
  special	
  concern	
  

plant	
  and	
  animal	
  species	
  should	
  be	
  regarded	
  as	
  most	
  valuable	
  to	
  the	
  town.	
  	
  ALL	
  Wetlands	
  

are	
  valuable,	
  and	
  should	
  	
  betreated	
  as	
  such	
  (even	
  those	
  smaller	
  than	
  DEC	
  designa+on)	
  

•  Consider	
  including	
  the	
  NWI	
  wetlands	
  (down	
  to	
  a	
  certain	
  manageable	
  size)	
  in	
  inventory	
  

•  Consider	
  doing	
  individual	
  parcel	
  analyses	
  for	
  those	
  proper+es	
  which	
  contain	
  wetlands	
  

•  Ensure	
  wetland	
  assessments	
  are	
  incorporated	
  in	
  development	
  planning,	
  open-­‐space	
  

inventory	
  

•  Educate	
  residents	
  on	
  the	
  importance	
  of	
  wetlands	
  and	
  encourage	
  them	
  to	
  allow	
  the	
  

crea+on	
  of	
  new	
  wetlands	
  in	
  place	
  of	
  old,	
  unused	
  agricultural	
  land	
  (and	
  discuss	
  the	
  

benefits	
  to	
  them	
  from	
  doing	
  so)	
  –	
  NRCS	
  Agricultural	
  Conserva+on	
  Easement	
  Program	
  

(next	
  slide)	
  



	
  
Title	
  440	
  –	
  Conserva+on	
  Programs	
  Manual	
  	
  
Part	
  528	
  –	
  Agricultural	
  Conserva+on	
  Easement	
  Program	
  (ACEP)	
  	
  
	
  

•  Restore,	
  protect,	
  and	
  enhance	
  wetlands	
  on	
  eligible	
  land	
  

•  NRCS	
  provides	
  cost-­‐share	
  assistance	
  to	
  eligible	
  en++es	
  to	
  purchase	
  agricultural	
  land	
  

easements	
  from	
  eligible	
  landowner	
  

•  Private	
  landowners	
  who	
  are	
  seeking	
  to	
  conserve	
  agricultural	
  lands	
  and	
  grasslands	
  and	
  

protect,	
  restore	
  and	
  enhance	
  cri+cal	
  wetlands	
  and	
  their	
  related	
  benefits.	
  

•  Available	
  to	
  all	
  50	
  States	
  

•  Landowners	
  who	
  are	
  interested	
  in	
  par+cipa+ng	
  in	
  ACEP-­‐WRE	
  must	
  apply	
  by	
  subminng	
  a	
  

completed	
  applica+on	
  

•  Landowners	
  “must	
  be	
  willing	
  and	
  able	
  to	
  grant	
  …sufficient	
  physical	
  and	
  legal	
  access	
  [to]	
  

right	
  of	
  way	
  to	
  the	
  en+re	
  enrolled	
  area	
  for	
  the	
  term	
  of	
  the	
  enrollment	
  for	
  restora+on,	
  

management,	
  maintenance,	
  monitoring,	
  and	
  enforcement	
  purposes.	
  	
  

•  Ineligible	
  owners:	
  	
  Highly	
  Erodible	
  Land	
  and	
  Wetland	
  Conserva+on	
  Compliance	
  
	
  

NRCS	
  Agricultural	
  Conserva+on	
  
Easement	
  Program	
  (ACEP)	
  



The	
  End	
  
	
  
	
  
	
  
	
  
	
  
	
  

Thanks	
  for	
  the	
  opportunity	
  and	
  thanks	
  for	
  your	
  Ime!	
  


