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Hydrogen	
  Sulfide	
  A1ack	
  and	
  Rehabilita@on	
  

§  Aggressive	
  Environment	
  in	
  cri@cal	
  sewers	
  and	
  structures	
  
(H2S)	
  

§  Town	
  is	
  taking	
  a	
  proac@ve	
  approach	
  to	
  sewer	
  rehabilita@on	
  
§  Few	
  cri@cal,	
  high-­‐profile	
  projects	
  in	
  recent	
  years	
  
§  Manholes	
  and	
  structures	
  are	
  as	
  cri@cal	
  as	
  pipe!	
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Shore	
  Road	
  Area	
  Sewer	
  Rehabilita@on	
  Project	
  
§  Loca@on,	
  loca@on,	
  loca@on	
  –	
  Traffic,	
  Transit,	
  Bypass	
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Shore	
  Road	
  Area	
  Sewer	
  Rehabilita@on	
  Project	
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Shore	
  Road	
  Area	
  Sewer	
  Rehabilita@on	
  Project	
  

§  Cri@cal	
  sewers	
  and	
  structures	
  
§  Goal:	
  Rehabilita@on	
  to	
  the	
  highest	
  standards	
  feasible	
  due	
  to	
  

the	
  project	
  condi@ons	
  and	
  complexity	
  (“1	
  shot	
  at	
  this”)	
  
§  CIPP	
  Sewer	
  Lining,	
  Long-­‐las@ng	
  rehabilita@on	
  of	
  structures	
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Structural	
  Inspec@on	
  

§  Confined	
  space	
  entry	
  during	
  low	
  flow	
  
§  2	
  days	
  –	
  2	
  structures;	
  constructed	
  in	
  1964	
  

§  Junc@on	
  Chamber	
  –	
  13.75’	
  x	
  12.25’	
  x	
  9.00’	
  
§  Transi@on	
  Chamber	
  –	
  10.00’	
  x	
  8.25’	
  x	
  9.00’	
  

§  Limited	
  visual	
  inspec@on	
  of	
  ellip@cal	
  conduit	
  
§  Conducted	
  due	
  to	
  concerns	
  about	
  concrete	
  deteriora@on	
  

inside	
  the	
  chambers	
  
§  Concrete	
  surfaces	
  	
  

unprotected	
  against	
  	
  
a1ack	
  from	
  H2S	
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Sugges@on	
  from	
  audience:	
  pic	
  inside	
  the	
  
chamber	
  during	
  coring	
  if	
  we	
  have	
  one??	
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Sugges@on	
  from	
  audience:	
  
replace	
  all	
  or	
  some	
  of	
  these	
  
drawings	
  with	
  aerial	
  photo?	
  

FLOW	
  

Junction	
  (Home	
  Plate)	
  
Chamber	
  

Transition	
  Chamber	
  	
   Elliptical	
  Conduit	
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Sugges@on	
  from	
  audience:	
  
move	
  this	
  to	
  later,	
  barely	
  talked	
  
about	
  conduit	
  un@l	
  now.	
  Finish	
  
chamber	
  discussions	
  first.	
  This	
  
is	
  “replacement”	
  –	
  separate	
  
discussion	
  from	
  rehab	
  



Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
  

§  Visual	
  observa@ons	
  
§  Hammer	
  sounding	
  of	
  accessible	
  concrete	
  surfaces	
  
§  Photography	
  of	
  representa@ve	
  condi@ons	
  
§  Three	
  4-­‐	
  inch	
  diameter	
  concrete	
  core	
  samples	
  at	
  each	
  of	
  the	
  

chambers	
  
§  One	
  core	
  was	
  obtained	
  from	
  the	
  top	
  slab	
  	
  
§  Two	
  cores	
  were	
  obtained	
  from	
  the	
  walls	
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Cut	
  a	
  li1le	
  text	
  here	
  and	
  move	
  pics	
  from	
  
next	
  slide	
  here?	
  

Transition	
  Chamber	
  Wall	
  	
   Junction	
  (Home	
  Plate)	
  Chamber	
  Walls	
  



Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
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I	
  LOVE	
  this	
  slide	
  	
  
Are	
  you	
  sure	
  “Sound	
  
concrete”	
  is	
  labeled	
  
correctly?	
  We	
  took	
  off	
  
1.5-­‐2”	
  right?	
  



Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
  

§  Petrographic	
  Analysis	
  
§  Sulfate	
  Content	
  &	
  pH:	
  

§  Roof	
  Slab:	
  	
  0-­‐1”,	
  1-­‐2”	
  &	
  6”	
  
§  Walls:	
  	
  0-­‐1”	
  &	
  1-­‐2”	
  

§  Results:	
  
§  Petrographic	
  confirmed	
  chemical	
  a1ack	
  
§  Reinforcing	
  steel	
  in	
  rela@vely	
  good	
  condi@on	
  
§  0.4	
  to	
  0.8	
  inches	
  of	
  remaining	
  concrete	
  surface	
  integrity	
  compromised	
  
§  High	
  amount	
  of	
  sulfate	
  content	
  in	
  all	
  samples	
  to	
  a	
  maximum	
  depth	
  of	
  

2	
  inches	
  
§  pH	
  of	
  concrete	
  samples	
  ranged	
  between	
  8.5	
  –	
  11.5	
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Audience	
  here	
  (and	
  i)	
  think	
  these	
  3	
  data	
  table	
  slides	
  will	
  be	
  
lost	
  on	
  most	
  people.	
  Can	
  you	
  delete	
  the	
  tables	
  and	
  talk	
  
about	
  pH	
  and	
  sulfate	
  tes@ng	
  when	
  looking	
  at	
  the	
  concrete	
  
core	
  slide?	
  ….	
  We	
  did	
  pH	
  and	
  laboratory	
  sulfate	
  tes@ng,	
  
confirmed	
  required	
  depth	
  of	
  removal	
  to	
  get	
  to	
  sound	
  
concrete	
  –	
  and	
  why	
  that	
  is	
  important.	
  Confirm	
  depth	
  of	
  
a1ack/deteriora@on,	
  then	
  need	
  to	
  get	
  to	
  sound	
  concrete	
  
before	
  applying	
  new	
  repair	
  materials.	
  



Conduit	
  over	
  Horseneck	
  Brook	
  	
  

§  Exposed	
  concrete	
  surfaces	
  on	
  the	
  walls	
  above	
  the	
  water	
  
surface	
  and	
  the	
  underside	
  of	
  the	
  top	
  slab	
  had	
  coarse	
  
aggregate	
  exposed	
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Lining	
  not	
  feasible	
  due	
  to	
  shape/size	
  –	
  
replacement	
  required.	
  Cut	
  some	
  words	
  here	
  
and	
  move	
  some	
  pics	
  here?	
  



Conduit	
  over	
  Horseneck	
  Brook	
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Conduit	
  over	
  Horseneck	
  Brook	
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Conduit	
  over	
  Horseneck	
  Brook	
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Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
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Move	
  these	
  up	
  –	
  
finish	
  “before	
  and	
  
aoer”	
  of	
  chambers	
  
BEFORE	
  conduit	
  



Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
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Junc@on	
  Chamber	
  and	
  Transi@on	
  Chamber	
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Conclusions	
  and	
  Considera@ons	
  for	
  Future	
  Projects	
  

§  In	
  this	
  case,	
  worthwhile	
  to	
  spend	
  the	
  @me	
  and	
  funds	
  for	
  full	
  
assessment	
  and	
  rebuilding	
  

§  Can	
  you	
  afford	
  this	
  level	
  of	
  assessment	
  and	
  rehabilita@on?	
  What	
  
are	
  the	
  consequences	
  of	
  doing	
  less?	
  Consider	
  cri@cality	
  and	
  ease	
  
of	
  access	
  –	
  evaluate	
  goals	
  for	
  each	
  project.	
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Outreach	
  and	
  Coordina@on	
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§  Residents	
  
§  Businesses	
  
§  Commuters	
  
§  Fire	
  Department	
  



Team	
  Partners 	
  	
  
§  Town	
  of	
  Greenwich	
  
§  CDM	
  Smith	
  
§  Corrosion	
  Probe	
  Inc	
  
§  Godwin	
  Pump	
  (Xylem)	
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§  A.	
  Vir	
  Excavators	
  
§  United	
  Concrete	
  Products	
  	
  
§  Insituform	
  
§  Na@onal	
  Water	
  Main	
  



	
  	
  
	
  

Thank	
  you	
  for	
  your	
  a1en@on!	
  	
  
	
  

Ques%ons?	
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Similar	
  Project	
  (2015)	
  -­‐	
  Bruce	
  Park	
  Avenue	
  Area	
  

§  Also	
  cri@cal/difficult	
  
loca@on	
  and	
  complex	
  
bypass	
  

§  Similar	
  approach	
  –	
  
manholes	
  are	
  structures!	
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Conduit	
  over	
  Horseneck	
  Brook	
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In	
  order	
  to	
  bring	
  in	
  H2S	
  topic	
  –	
  talk	
  
about	
  SS	
  liner	
  and	
  chloride	
  tes@ng	
  
done	
  ahead	
  of	
  @me	
  



Connec@on	
  between	
  Conduit	
  &	
  Chambers	
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