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The	
  Tan	
  Brook	
  Watershed	
  is	
  both	
  a	
  daylighted	
  and	
  diverted	
  
underground	
  stream	
  that	
  runs	
  through	
  the	
  Town	
  	
  Center	
  of	
  
Amherst	
   and	
   the	
   campus	
   of	
   UMass	
   Amherst.	
   Various	
  
stormwater	
   management	
   prac'ces	
   have	
   been	
   used	
   	
   	
   to	
  
infiltrate	
   stormwater	
   runoff	
   from	
   streets,	
   lots,	
   buildings	
  
and/or	
   vehicles.	
   These	
   systems	
   are	
   custom-­‐designed	
  
rela've	
   to	
   the	
   surrounding	
   permeability	
   of	
   the	
   soil,	
  
vegeta'on	
   and	
   geographical	
   topography.	
   Some	
   systems	
  
have	
  higher	
  success	
  rates	
  than	
  others.	
  	
  

• Evaluate	
  the	
  sites	
  where	
  it	
  is	
  daylighted	
  and	
  analyze	
  
success/failure	
  rate.	
  
• Compare	
  different	
  	
  types	
  of	
  sites	
  (Residen'al,	
  Ins'tu'onal	
  
and	
  Public)	
  
• Produce	
  resourceful	
  maps	
  and	
  informa'on	
  for	
  future	
  
analysis	
  and	
  beginning	
  processes	
  of	
  rehabilita'on.	
  

• Three	
  different	
  types	
  of	
  land	
  use	
  sites	
  were	
  chosen	
  to	
  
analyze	
  
•  Residen'al,	
  Ins'tu'onal	
  and	
  Recrea'onal	
  

• Used	
  GIS	
  Sogware	
  to	
  produce	
  informa've	
  maps	
  
• On	
  field	
  analysis	
  of	
  water	
  flow,	
  presence	
  of	
  pollu'on,	
  
buffer	
  zones,	
  run-­‐off,	
  wildlife,	
  vegeta'on,	
  erosion,	
  and/
or	
  infiltra'on	
  systems	
  
• Drew	
  addi'onal	
  informa'on	
  from	
  past	
  thesis	
  projects,	
  
scholarly	
  ar'cles,	
  journals	
  and	
  case	
  studies.	
  

• Stream	
  restora'on	
  would	
  be	
  ideal,	
  but	
  not	
  necessarily	
  
possible.	
  There	
  is	
  an	
  abundant	
  amount	
  of	
  development	
  
surrounding,	
  on	
  top	
  of	
  and	
  even	
  underneath	
  the	
  stream	
  
for	
  it	
  to	
  ever	
  be	
  completely	
  restored.	
  	
  
• Annual	
  or	
  monthly	
  clean	
  ups	
  through	
  UMASS	
  student	
  
organiza'ons	
  or	
  ARHS	
  clubs	
  would	
  be	
  a	
  great	
  way	
  to	
  
expand	
  on	
  the	
  awareness	
  of	
  the	
  Tan	
  Brook	
  but	
  also	
  its	
  
necessity	
  to	
  the	
  community.	
  
• Increasing	
  infiltra'on	
  systems,	
  storm	
  water	
  management,	
  
trenches	
  or	
  swales	
  would	
  supplement	
  the	
  quality	
  of	
  the	
  
stream.	
  

Ins:tu:onal	
  Site	
  

Residen:al	
  Site	
  

Observa:ons	
  

Recrea:onal	
  Site	
  

The	
  recrea'onal	
  site	
  is	
  located	
  between	
  Amherst	
  Middle	
  and	
  High	
  School,	
  it	
  had	
  the	
  most	
  gradual	
  velocity	
  of	
  water	
  
flow,	
  was	
  also	
  extremely	
  visible	
  from	
  ground	
  plain	
  and	
  had	
  swampy	
  and	
  wetland	
  wildlife,	
  such	
  as	
  skunk	
  cabbage.	
  
Surrounding	
  land	
  was	
  notably	
  over	
  flooding	
  in	
  a	
  meandering	
  form	
  going	
  a	
  distance	
  up	
  to	
  30+	
  feet	
  from	
  the	
  direct	
  
stream.	
  Over	
  flooding	
  is	
  a	
  result	
  of	
  the	
  rapid	
  snow	
  melt	
  and	
  heavy	
  rainfall	
  preceding	
  the	
  on	
  field	
  research.	
  High	
  levels	
  
of	
  pollu'on,	
  most	
  likely	
  from	
  nearby	
  visi'ng	
  Amherst	
  High	
  School	
  Students.	
  Reten'on	
  pond	
  incorporates	
  four	
  visible	
  
culvert	
  drainage	
  pipes	
  and	
  is	
  fenced	
  off.	
  
	
  
The	
  residen'al	
  site	
  researched	
  begins	
  on	
  McClellan	
  Street	
  and	
  ends	
  at	
  the	
  Visitors	
  Parking	
  lot	
  on	
  the	
  Umass	
  Amherst	
  
Campus.	
  The	
  velocity	
  and	
  volume	
  of	
  the	
  stream	
  were	
  the	
  greatest	
  of	
  all	
  the	
  three.	
  The	
  stream	
  ranged	
  from	
  7’-­‐	
  4’	
  from	
  
the	
  ground	
  plain.	
  Cement	
  and	
  rip	
  rap	
  erosion	
  control	
  systems	
  are	
  being	
  	
  implemented	
  right	
  at	
  the	
  site	
  where	
  the	
  
piped	
   	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  stream	
  becomes	
  daylighted.	
  High	
  levels	
  of	
  erosion	
  as	
  the	
  

	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  streams	
  meanders	
  through	
  the	
  residen'al	
  site,	
  numerous	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  trees	
  fallen	
  over	
  and	
  others	
  on	
  the	
  verge	
  of	
  toppling	
  over.	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Pool-­‐riffle	
  effect	
  filters	
  the	
  stream	
  throughout	
  residen'al	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  neighborhoods.	
  Significant	
  amount	
  of	
  li_er,	
  especially	
  ager	
  	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  snowmelt.	
  The	
  wildlife	
  surrounding	
  the	
  stream	
  is	
  weedy	
  and	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  lifeless,	
  since	
  the	
  swamp	
  is	
  below	
  the	
  ground	
  plain.	
  There	
  is	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  direct	
  sites	
  of	
  run	
  off	
  from	
  Fearing	
  street	
  into	
  the	
  stream,	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  without	
  any	
  stormwater	
  management	
  system.	
  Divergent	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  drainage	
  system	
  separates	
  the	
  stream	
  into	
  two	
  pipelined	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  courses;	
  one	
  directed	
  towards	
  the	
  campus	
  pond	
  and	
  the	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  other	
  towards	
  the	
  sports	
  fields	
  by	
  Mullins	
  Center	
  where	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  erosion	
  issues	
  have	
  arisen	
  where	
  swales	
  have	
  collapsed.	
  
	
   	
   	
   	
  \	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  The	
  ins'tu'onal	
  site	
  is	
  located	
  in	
  the	
  back	
  parking	
  lot	
  of	
  the	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  Mullins	
  Center	
  on	
  campus.	
  Where	
  the	
  stream	
  becomes	
   	
  
	
   	
   	
  	
  	
  	
  	
  	
   	
  	
  	
  	
  	
  	
  daylighted	
  there	
  is	
  a	
  convergent	
  oupall	
  drainage	
  system,	
  that	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  connects	
  the	
  pipelined	
  Tan	
  Brook	
  stream	
  and	
  excessive	
  polluted	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  run-­‐off	
  from	
  impervious	
  surfaces	
  on	
  campus	
  through	
  manhole	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  drains.	
  Infiltra'on	
  trenches	
  have	
  been	
  implemented	
  to	
  reduce	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  contamina'on.	
  Stream	
  is	
  of	
  a	
  cloudy	
  hue,	
  and	
  has	
  a	
  medium	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  velocity.	
  The	
  stream	
  contains	
  slabs	
  of	
  concrete	
  that	
  may	
  have	
  	
  
	
   	
   	
  	
   	
  	
  	
  	
  	
  	
  been	
  purposely	
  put	
  to	
  augment	
  a	
  pool-­‐riffle	
  affect.	
  A	
  bridge	
  was	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  constructed	
  in	
  2010	
  that	
  connects	
  the	
  back	
  parking	
  lot	
  to	
  the	
  	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  campus	
  power	
  plant,	
  which	
  increases	
  the	
  direct	
  run-­‐off	
  into	
  the	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  stream.	
  Infiltra'on	
  trenches	
  frame	
  the	
  stream	
  on	
  the	
  parking	
  lot	
  	
  
	
   	
   	
   	
  	
  	
  	
  	
  	
  fron'er.	
  Stream	
  is	
  approximately	
  4’–6’	
  from	
  the	
  groundplain.	
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Ins:tu:onal	
  Site:	
  University	
  of	
  MassachuseDs	
  Amherst	
  

Highlights	
  of	
  	
  Observa'ons	
  
•  Various	
  manhole	
  drainage	
  systems	
  collect	
  water	
  run-­‐off	
  from	
  surrounding	
  

campus	
  area	
  	
  
•  Pipelined	
  stream	
  	
  (Red	
  Line)	
  runs	
  underneath	
  front	
  parking	
  lot	
  of	
  the	
  Mullins	
  

Center.	
  
•  Two	
  oupall	
  drainage	
  systems	
  bring	
  the	
  two	
  	
  stream	
  courses	
  together	
  
•  The	
  stream	
  that	
  comes	
  from	
  the	
  surrounding	
  run-­‐off	
  was	
  a	
  bright	
  orange	
  color	
  
•  Rock	
  trench	
  infiltra'on	
  system	
  	
  
•  	
  Flow	
  coming	
  from	
  the	
  oupall	
  is	
  high	
  in	
  velocity	
  but	
  slows	
  down	
  when	
  filtering	
  

through	
  the	
  rocks	
  



Ins:tu:onal	
  Site:	
  University	
  of	
  MassachuseDs	
  Amherst	
  

Highlight	
  of	
  Observa'ons	
  
•  Slabs	
  of	
  concrete	
  framed	
  either	
  the	
  edges	
  of	
  the	
  stream	
  of	
  were	
  just	
  

placed	
  throughout	
  the	
  stream	
  
•  	
   Concrete	
  helps	
  erosion	
  control	
  
•  Stream	
  was	
  cloudy	
  and	
  had	
  a	
  lower	
  velocity	
  and	
  volume,	
  before	
  and	
  ager	
  

snowmelt	
  
	
  
	
  



Ins:tu:onal	
  Site:	
  University	
  of	
  MassachuseDs	
  Amherst	
  

	
  	
  Highlight	
  of	
  Observa'ons:	
  
•  Addi'on	
  of	
  bridge	
  connec'on	
  Power	
  Plant	
  to	
  back	
  parking	
  lot	
  of	
  the	
  Mullin’s	
  

Center	
  in	
  2010.	
  
•  Direct	
  run	
  off	
  from	
  parking	
  lot	
  (shown	
  in	
  picture)	
  
•  Infiltra'on	
  system	
  established	
  on	
  the	
  border	
  of	
  the	
  parking	
  lot	
  and	
  the	
  

buffer	
  zone	
  of	
  the	
  stream	
  



Recrea:onal	
  Site:	
  Amherst	
  Regional	
  High	
  School	
  

Highlights	
  of	
  Observa'ons:	
  
•  Reten'on	
  pond	
  (pictured	
  below)	
  fenced	
  off,	
  with	
  4+	
  culvert	
  drainage	
  
pipes	
  that	
  introduce	
  runoff	
  from	
  surrounding	
  streets,	
  vehicles,	
  buildings,	
  
homes,	
  etc.	
  

•  Pollu'on	
  amount	
  is	
  very	
  high	
  
•  Frozen	
  over	
  at	
  the	
  'me	
  of	
  picture,	
  but	
  ager	
  snowmelt	
  was	
  overflowing	
  
which	
  resulted	
  in	
  the	
  bordering	
  area	
  to	
  be	
  over	
  flooding	
  	
  

•  Affected	
  greatly	
  by	
  the	
  changes	
  in	
  weather	
  
•  Fields	
  adjacent	
  were	
  also	
  flooded	
  and	
  muddy	
  



Recrea:onal	
  Site:	
  Amherst	
  Regional	
  High	
  School	
  
Highlight	
  of	
  Observa'ons	
  
•  Wetland	
  habitat	
  is	
  prominent(skunk	
  cabbage	
  and	
  moss)	
  
•  Pollu'on	
  is	
  extremely	
  high,	
  most	
  like	
  because	
  of	
  its	
  use	
  by	
  high	
  

school/middle	
  school	
  students	
  
•  Riffle-­‐pool	
  effect	
  filters	
  stream	
  
•  Stream	
  is	
  very	
  low	
  in	
  both	
  velocity	
  and	
  volume	
  
•  No	
  observable	
  aqua'c	
  wildlife	
  
•  Snowmelt	
  resulted	
  in	
  flooding	
  of	
  surrounding	
  area,	
  meandering	
  

underground	
  floor	
  up	
  to	
  30	
  g+	
  from	
  stream	
  	
  
	
  
	
  



Residen:al	
  Site:	
  McClellan	
  Street,	
  Amherst	
  MA	
  

Highlight	
  of	
  Observa'ons:	
  
•  Culvert	
  oupall	
  added	
  in	
  1978	
  
•  Direct	
  run-­‐off	
  from	
  road	
  into	
  stream	
  
•  Rock	
  trench	
  infiltra'on	
  system	
  
•  Riffle-­‐pool	
  effect	
  throughout	
  stream	
  
•  Velocity	
  was	
  fastest	
  at	
  this	
  site	
  
•  Volume	
  was	
  largest	
  
•  Erosion	
  was	
  extremely	
  prominent,	
  having	
  10+	
  almost	
  on	
  the	
  verge	
  of	
  falling	
  
•  Substan'al	
  amount	
  of	
  pollu'on	
  	
  
•  Adjacent	
  residen'al	
  homes	
  were	
  less	
  then	
  10	
  feet	
  from	
  direct	
  stream	
  

	
  



Residen:al	
  Site:	
  Fearing	
  Street,	
  Amherst	
  MA	
  

Highlights	
  of	
  Observa'ons:	
  
•  Snowmelt	
  uncovered	
  high	
  amount	
  of	
  li_er	
  and	
  pollu'on	
  
•  Two	
  culvert	
  oupall	
  drainage	
  systems	
  run	
  the	
  stream	
  underneath	
  the	
  road	
  
•  Absolutely	
  no	
  infiltra'on	
  or	
  drainage	
  system	
  on	
  south	
  side	
  of	
  street	
  (Image	
  to	
  

the	
  right)	
  run-­‐off	
  from	
  street	
  was	
  directly	
  flowing	
  into	
  stream	
  
•  Wetland	
  wildlife	
  framed	
  the	
  area	
  around	
  the	
  site	
  
•  Turns	
  into	
  a	
  stream	
  with	
  two	
  different	
  piped	
  streams	
  (parking	
  lot	
  the	
  stream	
  

diverges)	
  
•  Rocks	
  border	
  the	
  stream	
  and	
  yards	
  for	
  slight	
  erosion	
  control	
  



Residen:al	
  Site:	
  Visitors	
  Parking	
  lot	
  Umass	
  Amherst	
  

Highlights	
  of	
  Observa'ons:	
  
•  This	
  was	
  the	
  end	
  of	
  the	
  daylighted	
  stream	
  that	
  runs	
  through	
  the	
  residen'al	
  neighborhoods	
  
•  Once	
  it	
  reaches	
  the	
  edge	
  of	
  the	
  visitors	
  parking	
  lot	
  on	
  the	
  Umass	
  Campus	
  it	
  gets	
  piped.	
  
•  On	
  the	
  image	
  to	
  the	
  bo_om	
  right	
  the	
  right	
  side	
  is	
  Umass	
  property	
  and	
  the	
  leg	
  is	
  private	
  

property.	
  On	
  the	
  leg	
  was	
  erosion	
  control	
  through	
  rip	
  rap	
  erosion	
  control	
  whereas	
  on	
  the	
  
other	
  side	
  no	
  type	
  of	
  erosion	
  control	
  was	
  being	
  prac'ced.	
  	
  

•  Wet	
  land	
  habitat	
  was	
  visible	
  on	
  private	
  property	
  side	
  
•  The	
  divergent	
  streams	
  (top	
  right	
  image)	
  are	
  directed,	
  one	
  towards	
  the	
  sport	
  fields	
  by	
  the	
  

Mullin’s	
  Center	
  and	
  the	
  other	
  towards	
  the	
  Campus	
  pond	
  (which	
  is	
  the	
  direc'on	
  of	
  the	
  
stream).	
  	
  

•  The	
  stream	
  that	
  goes	
  towards	
  the	
  Mullins	
  Center	
  has	
  resulted	
  in	
  the	
  collapse	
  of	
  vegeta've	
  
swales	
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