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EXECUTIVE SUMMARY 

The New York S t a t e  Department o f  T ranspo r ta t i on  (NYSDOT) has con t rac ted  

Recra Environmental , Inc.. t o  conduct an environmental  assessment o f  an 

approximate 131-acre parce l  l o c a t e d  i n  B u f f a l o ,  New York. The s i t e  was o r i g -  

i n a l l y  owned by Hanna Furnace and i s  be ing  cons idered f o r  purchase by t h e  

NYSDOT. The s i t e  has an i n d u s t r i a l  h i s t o r y  d a t i n g  back t o  t h e  e a r l y  1800 's  

and was used f o r  moderate t o  heavy i n d u s t r y  u n t i l  r e c e n t l y .  The m a j o r i t y  o f  

recen t  i n d u s t r y  on s i t e  i nvo l ved  t h e  p roduc t i on  o f  p i g  i r o n  f rom i r o n  ore.  

S i g n i f i c a n t  volumes o f  f l u e  ash and furnace d e b r i s  were s to red  and l a n d f i l l e d  

on s i t e .  

An environmental  assessment and s i t e  c h a r a c t e r i z a t i o n  was performed i n  

o rder  t o  survey s i t e  c o n d i t i o n s  f o r  t h e  absence/presence o f  chemical c o n s t i -  

tuen ts  t h a t  w i l l  a s s i s t  i n  d e f i n i n g  any p o t e n t i a l  environmental  1 i a b i l  i t y ( s )  

assoc ia ted w i t h  t h e  p rope r t y .  The i n v e s t i g a t i o n  i nc l uded  t h e  sampling and 

ana l ys i s  o f  key areas o f  t h e  s i t e  f o r  a l i m i t e d  l i s t  o f  parameters t h a t  a re  

i n d i c a t i v e  o f  con tamina t ion  from i n d u s t r i a l  o r  hazardous waste s i t e s .  

Resu l ts  f rom geotechnica l  s o i l  bo r i ngs  i n d i c a t e  t h a t  up t o  13 f e e t  o f  t h e  

sur face s o i l s  a r e  composed o f  f i l l  m a t e r i a l .  O f  t h e  s o i l  samples analyzed, 

much o f  t h i s  m a t e r i a l  con ta ins  e l eva ted  concent ra t ions  o f  o i l  and grease, 

heavy meta ls  ( i  .e. ; arsen ic ,  chromium, copper and l e a d ) ,  ammonia and cyanide 

as compared t o  " n a t u r a l l y  occu r r i ng "  s o i l s .  Sediments i n  t h e  Union Ship Canal 

con ta in  s i m i l a r  contaminants. 

1 '  RECRA ENVIRONMENTAL. INC. 



Groundwater on s i t e  exceeds t h e  c l a s s  GA groundwater standards f o r  

arsenic ,  chromium, lead, cyanide, phenols and pH. It i s  p r e s e n t l y  be1 ieved  

t h a t  none o f  t h e  above l i s t e d  m a t e r i a l  i n  e i t h e r  t h e  s o i l ,  sediment o r  ground- 

water a re  p resen t  i n  such a way as t o  pose a s i g n i f i c a n t  t h r e a t  t o  human 

heal t h  and t he  environment. 

A p r e l i m i n a r y  eng ineer ing  assessment and c o s t  es t imate  o f  remedial  a l t e r -  

na t i ves  were i n v e s t i g a t e d  and f o u r  p o t e n t i a l l y  f e a s i b l e  a l t e r n a t i v e s  a re  

presented w i t h  t h e i r  assoc ia ted  cos ts .  The a l t e r n a t i v e s  suggested c o n s i s t  o f  

the  f o l  1 owing : 

O no a c t i o n  

O excavat ion, removal and t rea tment  

O capping and- i n  s i t u  c o n t r o l  and 

O subsurface containment 

I RECRA ENVIRONMENTAL. INC. 
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1.0 BACKGROUND 

1.1 Overview 

A t  the  request  o f  the  New York S ta te  Department o f  T ranspor ta t ion  

(NYSDOT) , Recra Environmental, Inc .  o f  Amherst, New York, has undertaken 

a s i t e  c h a r a c t e r i z a t i o n  and an environmental assessment re1 a t i v e  t o  the  

t r a n s f e r  o f  the  pas t  Hanna Furnace p rope r t y  l oca ted  i n  the southern p a r t  

o f  the C i t y  o f  Bu f fa lo ,  New York. The scope o f  serv ices  descr ibed he re in  

presents the  techn i ca l  approach t o  the  c h a r a c t e r i z a t i o n  o f  the s i t e  con- 

d i t i o n s  f o r  the absence/presence o f  chemical cons t i t uen ts  t h a t  cou ld  

e f f e c t  the  p o t e n t i a l  environmental l i a b i l i t i e s  associated w i t h  t he  pro-  

per ty .  

A major p o r t i o n  of - t h i s  study was d i r e c t e d  toward sampling and ana l ys i s  

o f  s p e c i f i c  areas throughout the s i t e  i n  o rder  t o  determine the o v e r a l l  

ex ten t  o f  contaminants present,  t h e i r  d i s t r i b u t i o n ,  volumes and con- 

cen t ra t i ons .  Laboratory analyses o f  t he  samples c o l  l e c t e d  from the  s i t e  

have focused on a l i m i t e d  l i s t  o f  parameters t h a t  are i n d i c a t i v e  o f  com- 

monly encountered contaminat ion from i n d u s t r i  a1 and hazardous waste 

s i t e s .  The o v e r a l l  t e s t i n g  program concentrated on those areas o f  

obvious v i s u a l  contaminat ion o r  those suspected o f  h igh  ma te r i a l  con tac t  

from l a n d f i l l  i n g  and/or t r ans fe r  a c t i v i t i e s  where p e r i o d i c  s p i l l  s o r  

discharges most l i k e l y  cou ld  have occurred du r i ng  the produc t ion  and 

d i s t r i b u t i o n  o f  p i g  i r o n  and i t s  associated wastestreams. 

I RECRA ENVIRONYENTAL, INC. 
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1 1.2 S i t e  D e s c r i p t i o n  

li 1.2.1 I n t r o d u c t i o n  

The p r o p e r t y  o f  concern i s  l o c a t e d  i n  t he  southern-most p a r t  o f  t h e  City 

o f  Bu f fa lo ,  New York i n  E r i e  County immediately n o r t h  o f  the  

B u f f a l  o/Lackawanna c i t y  boundary. The approx imate ly  131-acre s i t e  i s  

t ransversed, approximately i n  t he  middle,  i n  a  west-east d i r e c t i o n  by t he  

Union Ship Canal (see F igu re  1-1). The canal extends from near the  

eas te rn  boundary o f  t h e  s i t e  west t o  t h e  B u f f a l o  Harbor. D i r e c t l y  ad ja -  

cen t  t o  t he  no r the rn  edge o f  t he  p r o p e r t y  i s  a  50- foo t  easement and 

r igh t -o f -way  granted t o  Shenango Furnace. D i r e c t l y  n o r t h  o f  t h i s  ease- 

ment i s  a  l a r g e  rec tangu la r  area owned by Con ra i l  Corporat ion.  To the  

no r theas t  o f  t he  s i t e  i s  p roper ty ,  i n c l u d i n g  a foundry b u i l d i n g ,  owned by 

Marlen Stee l  Corpora t ion  (Shenango Furnace Company); t o  t he  e a s t  i s  

Conra i l  Corpora t ion  p roper ty ;  and t o  t h e  south i s  p r o p e r t y  owned by t h e  

South Bu f f a l o  R a i l r o a d  Company. D i r e c t l y  t o  t he  west o f  t he  s i t e  i s  

Fuhrman Boulevard and the Hamburg Turnpike and f u r t h e r  west o f  these 

thoroughfares i s  t he  Bethlehem Stee l  f a c i l i t y .  The Fa ther  Baker Br idge  

forms t he  e l eva ted  p o r t i o n  o f  t he  Hamburg Turnpike a t  the  western end of 

t he  s i t e  and was cons t ruc ted  t o  a l l o w  access o f  canal  barges t o  t he  s i t e  

v i a  t he  Union Ship Canal. 

F i gu re  1-2 p resen ts  a  schematic c ross  sec t i on  o f  t he  Union Ship Canal. 

Th is  f i g u r e  was developed from data c o l l e c t e d  by t he  Hanna Furnace 

Corpora t ion  i n  J u l y  1961. These da ta  i n d i c a t e  t h a t  t he  w a l l s  o f  t he  

canal a re  comprised of  a  concre te  dock face supported by t imbe r  c r i b b i n g ,  

which bears on bedrock. These data a l s o  i n d i c a t e  t h a t  t he  base o f  t he  

' @  dock face i s  approx imate ly  t h ree  f e e t  below the  canal water  sur face.  

I RECRA ENVIRONYENTAL. INC. 
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1 NOTES: 

I 1. T H I S  DRAWING WAS ADAPTED FROM A HANNA FURNACE CORPORATION 
DRAWING OF UNION S H I P  CANAL (DRAWING NO. 3 6 8 1 - J U L Y  1 9 6 1 ) .  

I. 

SCHEMATIC DRAWING 
OF UNION SHIP CANAL 

JUNE 1988 FIGURE 1-2 

In 

W 

HANNA FURNACE SITE 
BUFFALO, NEW YORK - 



The s i t e  was u t i l i z e d  f o r  a v a r i e t y  of purposes p r i o r  t o  the  cessat ion  o f  

p i g  i r o n  manufacturing i n  1982. The t o t a l  p roper ty  consis ted o f  approxi -  

mately 131 acres of which approximately t e n  acres along the  eastern boun- 

dary o f  the,,sTte and 20 surrounding acres t o  the  no r th  of the  canal was 

u t i l  i zed  f o r  l a n d f i l l  i n g  generated waste and raw mater ia l  storage. 

Approximately 30 acres t o  the southeast o f  the  canal was u t i l i z e d  fo r  p i g  

i r o n  storage; approximately 40 acres south o f  the  canal was u t i l i z e d  fo r  

the  product ion o f  p i g  i r o n  and a n c i l  1  a ry  a c t i v i t i e s ;  approximately ten  

acres were and s t i l l  a re  occupied by the  Union Ship Canal; the  remaining 

acreage was e i t h e r  u t i l i z e d  f o r  miscellaneous storage o r  unused. 

Since cessat ion of manufacturing operat ions on the  southern p o r t i o n  o f  

the s i t e  i n  1982, - a  m a j o r i t y  o f  the  b u i l d i n g s  have been dismantled. 

However, p a r t s  o f  many b u i l d i n g  foundations remain throughout the  s i t e .  

Several abandoned b l a s t  furnaces and p l a n t  b u i l d i n g s  are loca ted south o f  

the canal. One o f  these b u i l d i n g s  which i s  r e f e r r e d  t o  as the  " o i l  

shack1' i s  loca ted  i n  the  south c e n t r a l  p o r t i o n  o f  the  s i t e  (F igure  1-3). 

The surface s o i l s  i n  t h i s  area appear t o  have been s ta ined by petroleum 

products . 

Since the nor thern  p o r t i o n  o f  the  proper ty  was u t i l i z e d  i n  p a r t  f o r  waste 

disposal from approximately 1960 t o  1982, f o l l o w i n g  the purchase of the 

proper ty  from the Pennsylvania Rai l road,  na tura l  topographic features 

have been a l t e r e d  by mounds o f  waste ma te r ia l  which r i s e  t o  a maximum of 

approximately 30 f e e t  above grade. A small pond i s  s t i l l  loca ted  i n  the  

northwestern p o r t i o n  o f  t h i s  area. 

I RECRA ENVIRONMENT& INC. 
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1.2.2 A c c e s s i b i l i t y  

The s i t e  i s  access ib le  by water, r a i l ,  and p u b l i c  roads. The Union Ship 

Canal, which t ransverses the  m a j o r i t y  of  t h e  s i t e ,  supp l i es  access t o  
,- 

Lake E r i e  v i a  the  Outer Harbor. 

Numerous r a i l r o a d  spurs a r e  a v a i l a b l e  t o  p rov ide  access i n t o  t he  f a c i l -  

i t y .  I n  a d d i t i o n ,  Con ra i l  and South B u f f a l o  R a i l r o a d  r a i l  l i n e s  a re  

l oca ted  d i r e c t l y  nor th ,  south, and e a s t  o f  t h e  s i t e .  

Veh ic les  a re  ab le  t o  d i r e c t l y  e n t e r  t h e  s i t e  v i a  t h e  Hamburg Turnpike and 

Fuhrman Boulevard. 

1.2.3 F l  oodpl a i  ns/Wetl ands 

As i l l u s t r a t e d  i n  F i g u r e  1-4, t he  p r o p e r t y  o f  concern does c o n t a i n  areas 

which a re  zoned t o  be w i t h i n  t he  100 y e a r  f l o o d p l a i n  (Zone A) as de f i ned  

by the Federal  Emergency Management Agency (Community Panel 

#360230-0020-B) . 

The c l o s e s t  New York S ta te  Department o f  Environmental Conservat ion 

(NYSDEC) des ignated wet1 and i s  1 ocated approx imate ly  1,000 f e e t  n o r t h  of  

t he  s i t e  ( F i g u r e  1-5).  
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1.2.4 Zoning and Land Use 

The s i t e  i s  loca ted  i n  an indus t r ia l -zoned area (F igure  1-6). The c los -  

e s t  r e s i d e n t i a l  area i s  loca ted  approximately 0.25 mi les  southeast o f  
/- 

the s i t e  i n '  the  City o f  Lackawanna. Wi th in  one m i l e  o f  the  s i t e ,  the 

populat ion i s  est imated a t  6,000 persons. Land east, west, and d i r e c t l y  

south o f  the  s i t e  i s  zoned f o r  i n d u s t r i a l  uses. Approximately 0.5 m i l es  

t o  the n o r t h  and 0.5 mi les  t o  the southeast l i e s  the  T i f f t  Farms Nature 

Preserve and South Park, respect ive ly ;  bo th  are  pub1 i c  rec rea t i on  s i t e s .  

1.2.5 Topography 

The s i t e  i s  pos i t ioned eas t  o f  Lake E r i e  w i t h i n  the  Eastern Lake Sect ion 

o f  the  Centra l  Lowlands physiographic province. It i s  r e l a t i v e l y  f l a t  

and has an average e leva t i on  o f  approximately 600 f e e t  above mean sea 

l e v e l .  The s i t e  i s  genera l l y  covered w i t h  f i l l  ma te r ia l  which supports 

some vegeta t ive  cover. Union Ship Canal approximately b i s e c t s  the s i t e  

i n t o  a nor thern and southern po r t i on .  The sur face topography genera l l y  

slopes towards the canal. Much o f  the  l and  n o r t h  o f  the  canal was o r i g -  

i n a l l y  a swamp w i t h  an average depth o f  approximately twelve (12)  feet.  

F lue ash and furnace debr is  from previous on -s i t e  p i g  i r o n  product ion was 

used t o  f i l l  t h i s  area. Present ly  the  nor thern p o r t i o n  conta ins a 

topographic ramp which i s  approximately 25 f e e t  h igh  a t  the  northwest end 

and' tapers t o  a nominal l e v e l  t o  the  east. Much o f  t h i s  f ea tu re  i s  com- 

posed o f  b lack f l u e  ash and cons t ruc t i on  debr is .  Various shal low inden- 

t a t i o n s  are f i l l e d  w i t h  water throughout the nor thern p o r t i o n  o f  the 

s i t e .  Water depths i n  these ponds seldom exceed more than a few inches. 
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Two p i l e s  of i r o n  ore a re  s tockp i l ed  on the  n o r t h  s ide  and are  l oca ted  a t  

e i t h e r  end of t he  canal. These p i l e s  r i s e  t o  an e l e v a t i o n  o f  approximately 

30 f e e t  above grade. 

n 
South of the  Union Ship Canal the  on ly  v a r i a t i o n  i n  r e l i e f  i s  where demo- 

l i t i o n  deb r i s  from the  o r i g i n a l  p i g  i r o n  f a c i l i t y  has been bu l ldozed i n t o  

p i l e s .  Most o f  t h i s  southern p o r t i o n  i s  f l a t  w i t h  l e s s  than twenty f e e t  

o f  r e l i e f .  

' I  1.2.6 Surface Water 

The s i t e  i s  e f f e c t e d  by two sur face water bodies, Union Ship Canal and 

Lake E r ie .  Lake E r i e  l i e s  due west of the  s i t e  and connects d i r e c t l y  t o  

the s i t e  by the  Outer Harbor and the  Union Ship Canal. The canal was 

constructed t o  g i v e  access t o  raw ma te r i a l  supply barges e n t e r i n g  the  

s i t e .  The present  depth of the  canal i s  approximately twenty feet.  

Much o f  the  p r e c i p i t a t i o n  f a l l i n g  on the  h i g h l y  porous sur face s o i l s  

seeps i n t o  the groundwater and even tua l l y  discharges i n t o  the  canal. 

Connecting w i t h  the n o r t h  end o f  the  s i t e  a re  a  se r i es  o f  swampy wetlands 

which form p a r t  o f  the  T i f f t  Farm Nature Preserve. 

1.3 S i t e  H i s t o r y  

1.3.1 I n t r o d u c t i o n  

The h i s t o r i c a l  in fo rmat ion  regard ing the  proper ty  has been secured 

through d iscussions w i t h  regu la to ry  agencies, the  general publ i c  who i s  

know1 edgeable about pas t  operat ions, publ ished repor ts ,  newspaper 

I a r t i c l e s ,  and bas ic  t echn i ca l  i n fo rma t i on  sources. The i n fo rma t i on  i n  

' I  f& t h i s  sec t ion  has n o t  been presented t o  accu ra te l y  del  i nea te  a1 1  h i s t o r i  - 



c a l  f a c t s  regard ing  t he  s i t e ,  b u t  t o  p rov ide  b a s i c  i n f o r m a t i o n  rega rd ing  

t he  probable a c t i v i t i e s  and course o f  events  which took p l ace  on t he  pro-  

pe r t y .  

m 9 0 0 ,  t he  southern p o r t i o n  o f  t he  p r o p e r t y  was purchased and i n c o r -  

pora ted  by B u f f a l o  Union S tee l .  I n  o rde r  t o  se rv i ce  t he  f a c i l i t y ,  i n  

1910 t he  Union Ship Canal was cons t ruc ted  near t h e  no r the rn  edge o f  t h e  

B u f f a l o  Union S tee l  p roper ty .  Manufactur ing o f  p i g  i r o n  opera t ions  com- 

menced w i t h  t he  c o n s t r u c t i o n  o f  t h e  b l a s t  furnaces du r i ng  t h e  p e r i o d  o f  

1900 t o  1915. Fo l l ow ing  t he  c o n s t r u c t i o n  o f  t he  furnaces, i n  1920 t h e  

Hanna Furnace Company acqu i red  t he  s i t e  from B u f f a l o  Union S tee l .  Then 

i n  1929, t he  s i t e  was purchased by t he  newly-formed Na t i ona l  S tee l  

Company and became known as Hanna Furnace Corporat ion,  and an i n t e g r a l  

p a r t  o f  Na t iona l  S tee l  ' s  conglomerate (Great  Lakes S tee l ,  Riverdon 

Furnace, and Hanna Furnace). 

I n  1960, approx imate ly  25 acres o f  l a n d  n o r t h  of t h e  canal ,  was purchased 

by Hanna Furnace f rom the  Pennsylvania Ra i l road .  A t  t he  t ime o f  

purchase, t h i s  p o r t i o n  o f  t he  s i t e  was occupied l a r g e l y  by  swampy ponds 

which were approx imate ly  15 f e e t  deep. I n  1962, approx imate ly  18 acres 

i n  the  no r theas te rn  s e c t i o n  o f  t h i s  newly-acquired p r o p e r t y  was s o l d  t o  

Shenango Furnace Company. 

A t  t imes of peak p roduc t ion ,  Hanna Furnace employed 800 employees. Due 

t o  f o re i gn  compe t i t i on  and t he  c l o s u r e  o f  Shenango Furnace Company, a  

pr imary r e c i p i e n t  o f  Hanna's h o t  meta l ,  i n  1982, Hanna Furnace ceased a l l  

opera t ions  on t h i s  s i t e .  I n  1983, t h e  Jordan Fos te r  Scrap Corporat ion,  

the  c u r r e n t  owner o f  t he  s i t e ,  purchased t h e  s i t e  f rom Na t i ona l  S tee l .  

Jordan Fos te r  d ismant led t he  b l a s t  furnaces, t he  c a s t i n g  m i l l ,  and 
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several o ther  bu i l d ings .  During t h e i r  f o u r  p l u s  years o f  ownership, they 

a l so  took i n  some scrap metal from . several used Bethlehem Steel 

bu i ld ings ,  etc., fo r  processing. The processed metal was then d i s t r i -  

buted v i a  barge, r a i l ,  and roadway. Cur ren t ly ,  the  o f f i c e  bu i l d ing ,  

garage, maintenance bu i l d ing ,  " o i l  shack" b u i l d i n g  and 1 ocker room are 

the on l y  b u i l d i n g s  remaining on s i t e .  

The Jordon Foster  Scrap Corporat ion has f i l e d  bankruptcy s ince the  

purchase and c u r r e n t l y  leases the  proper ty  t o  Equ i ty  Scrap Processing 

Company (Equ i t y )  which conducts salvage operat ions a t  the  s i t e .  

1.3.2 Process Operations 

The Hanna Furnace s i t e ,  predominantly t h a t  p o r t i o n  south o f  the  canal, 

was used f o r  the manufacture o f  p i g  i r o n  from the  e a r l y  1900s t o  1982. 

The p i g  i r o n  manufacturing process i s  described below. Any negat ive 

environmental impact on the  s i t e  from Jordan F o s t e r ' s  operat ions i s  con- 

sidered minimal and thus, i s  n o t  d e t a i l e d  below. 

Raw Mater ia l  Acqu is i t i on  

I n  the product ion  o f  p i g  i r on ,  the  f o l l o w i n g  raw ma te r ia l s  are u t i l i z e d :  

Iron-Bearing Ma te r ia l s  
I r o n  ore  
S i n t e r  pel  l e t s  
M i l  1 scale 
I r o n  o r  s tee l  scrap 

Coke 
F l  uxes 

Limestone (h igh  magnesium oxide dolomite; h igh  calc ium oxide 
furnace stone) 

Gravel 
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I r o n  o re  and 1 imestone were d e l i v e r e d  t o  t he  f a c i l i t y  v i a  t he  Union Ship 

Canal. U n t i  1 t he  development o f  se l  f - c o n t a i  ned u n l  oaders on t he  supply  

barges, a maximum o f  s i x  un load ing  s t a t i o n s  were l o c a t e d  a longs ide  t h e  

canal t o  un load t he  o re  and 1 imestone. The unloaded m a t e r i a l s  were 

s to red  ( s t o c k p i l e d ) ,  a long b o t h  t h e  no r the rn  and southern edges of t h e  

canal.  Coke was supp l i ed  f rom the  nearby Donner Hanna Coke p l a n t .  

Processing U n i t s  

The approximate 1 oca t ions  o f  Hanna Furnace 's  key process ing u n i t s  a re  

i l l u s t r a t e d  i n  F igu re  1-3. 

B l a s t  Furnace 

The raw m a t e r i a l s  were t r a n s f e r r e d  f r o m . t h e i r  s to rage  areas t o  surge hop- 

pers a t  one o f  t h e  f o u r  b l a s t  furnaces where i t  was weighed and t r ans -  

f e r red  t o  t he  t op  o f  t h e  furnaces by a s k i p  h o i s t  o r  by b e l t  conveyor. 

The raw m a t e r i a l s  were loaded i n t o  t h e  b l a s t  furnace (see F igu re  1-7)  i n  

t he  f o l l o w i n g  order :  coke, i r o n  ore,  l imestone.  Heated a i r  was then 

in t roduced i n t o  the  furnace above the hear th  l i n e  through a nozz le  

( tuyere  1. 
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To supplement the  b l a s t  a i r ,  fue l  o i l ,  na tu ra l  gas, oxygen, o r  c o l l e c t e d  

by-product furnace gases were blown i n t o  the  bottom o f  the  furnace. 

Temperatures o f  approximately 1540°C were mainta ined i n  the furnaces a1 ong 

w i t h  a top-pressure o f  about 10-30 p s i .  The combinat ion o f  the  temperature 

and pressure r e s u l t e d  i n  the  i r o n  ore descending down the furnace, whereby 

reducing i t  and m e l t i n g  i t  i n t o  i r o n  by the  counter  c u r r e n t  f l o w  o f  h o t  

reducing gases created by the  p a r t i a l  combustion o f  coke. 

Hot metal was tapped from the  furnace and t ranspor ted  t o  t he  on -s i t e  

cas t ing  m i l l .  Molten s lag  was removed from the  furnaces through separate 

tapping holes which were a t  a  h igher  e l e v a t i o n  than the  h o t  metal tap  

holes. The s lag  was discharged from the  b l a s t  furnace i n t o  an on -s i t e  

slag p i t .  An example of a  b l a s t  furnace ma te r i a l  balance i s  presented i n  

Table 1-1. A u x i l l a r y  t o  t he  produc t ion  o f  p i g  i r o n ,  Hanna Furnace a l s o  

produced " S i l v e r y  P ig  I ron,"  a  specia l  p i g  i r o n  use by specia l  foun- 

dar ies.  

The capac i t y  o f  t he  f o u r  furnaces a re  i d e n t i f i e d  i n  Table 1-2. I n  1974, 

B l a s t  Furnace #2 was removed from operat ion.  The remaining th ree  f u r -  

naces were remained operable u n t i l  t he  c losu re  o f  Hanna Furnace i n  1982. 
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TABLE 1-1 

EXAMPLE OF BLAST FURNACE MATERIAL BALANCE 

Ma te r i  a1 

INPUTS 

Weight 
(Tons )* 

I r o n  Bear ing Burden 

I r o n  Ore 
F l u x  s i n t e r  
Scrap 

F l u x  

Limestone 
Grave 1 

Fuel 

Coke 
rj Na tu ra l  Gas 

B l a s t  

A i r  
Mo i s tu re  

OUTPUTS 

Hot Metal  
S lag  
Runner Scrap 
Top Gas 
Mo i s tu re  
Dust and Sludge 

0.514 
0.021 (0.027 m i l l i o n  l i t e r s )  

1.639 (1.254 m i l l i o n  l i t e r s )  
0.016 (0.019 mi 1 l i o n  l i t e r s )  

1.0 
0.25 
0.006 
2.461 (1.8 m i l l i o n  l i t e r s )  
0.079 (0.093 m i l l i o n  l i t e r s )  
0.042 

* M e t r i c  tons  (1,000 kg)  

Source:. " I n d u s t r i  a1 Process Pro f  i l e s  f o r  Environmental Use: Chapter 24 - 
The I r o n  and S tee l  Indust ry , "  EPA, 1977. 



TABLE 1-2 

CAPACITY OF HANNA FURNACE'S 
BLAST FURNACES 

B l a s t  Furnace Capaci ty  

# 1  700 ne t  tons/day 

#2 700 ne t  tons/day 

# 3 700 ne t  t ons l day  

#4 1,000 n e t  tons/day 

I I E C I A  ENVIRONMENTAL INS. 



Cast ing  M i l l  

The mol ten p i g  metal  from t h e  b l a s t  furnace t y p i c a l l y  con ta ined  4.1% ca r -  

I 1  bon, 0.9% s i l  icone, 0.026% s u l f u r ,  0.296% phosphorus, and 0.35% manga- 

nese. Upon i t s  removal f rom the  fu rnace  i n t o  a  l a d l e ,  t he  p i g  i r o n  was 

I t r a n s f e r r e d  t o  Hanna Furnace's c a s t i n g  m i l  1  which was l o c a t e d  south o f  

I : 
B l a s t  Furnaces #2 and #3. A t  t h e  c a s t i n g  m i l  1, mol t e n  i r o n  was c a s t  i n t o  

I a  long  cont inuous s e r i e s  o f  ho l l ow  meta l1  i c  molds c a r r i e d  on endless 

cha in  (F igu re  1-8). The c a s t i n g  molds cons i s ted  o f  t h ree  p roduc t i on  

strands. Two s t rands  were a v a i l a b l e  t o  produce 40-pound b locks  o f  i r o n  

( i . e .  p i g s )  and one p roduc t i on  was a v a i l a b l e  t o  produce 12-pound b locks .  

The mol ten p i g  was c h i l l e d  q u i c k l y  a g a i n s t  t h e  m e t a l l i c  molds and r e c i r -  

c u l a t i n g  water  .system, and by t h e  t ime i t  reached t h e  end o f  conveyor a t  

t he  o t h e r  end o f  the  c a s t i n g  machine, i t  cons i s ted  o f  a  s o l i d  p i g  o f  i r o n  

which dropped i n t o  a  w a i t i n g  r a i l r o a d  car .  The molds then t r a v e l e d  back 

toward t h e  l a d l e  spout underneath t h e  conveyor, h o l l  ow s i d e  down. P r i o r  

t o  be ing  r e f i l l e d ,  they were sprayed w i t h  whitewash (80% Revived Clay, 

20% Sea Coal ), t he  water  o f  which q u i c k l y  d r i e d  o f f  by t he  hea t  of the  

mold, l e a v i n g  a  c o a t i n g  o f  l i m e  t o  which t h e  mol ten i r o n  would n o t  s t i c k .  

U t i  1 i t i e s  

The d a i l y  u t i l  i t y  requirements o f  a  " t y p i c a l  " o r  "gener ic"  four - fu rnace  

p l a n t  s i m i l a r  t o  Hanna Furnace are i l l u s t r a t e d  i n  Table 1-3. The m a j o r i t y  

o f  t he  energy r e q u i r e d  t o  f u e l  the  b l a s t  furnaces was i n  t he  form o f  

r ecyc led  b l a s t  furnace o f f -gas .  

RECRA ENVIRONMENTAL. INC. 
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TABLE 1-3 

UTILITIES REQUIREMENTS OF A SELF-CONTAINED 
BLAST FURNACE PLANT WITH FOUR FURNACES 

PRODUCING A TOTAL OF 3,810 NET TONS* 
OF HOT METAL PER DAYt 

I R e c i r c u l  a t i  ng water  1 32,000,000 g a l l o n s  I 
U t i l i t y  

I Make-up water  1 500,000 g a l l o n s  

I Other  s e r v i c e  water  1 6,600,000 ga l  l o n s  I 

Q u a n t i t y  Required D a i l y  
E n g l i s h  

' 

I water 
1 140,000 g a l l o n s  

Water t o  u t i l i t i e s  ( b o i l e r  house, t u r b i n e  
condensers, e t c .  ) 

I Coke-oven gas 1 2,000,000 c u b i c  f e e t  I 

60,000,000 g a l l o n s  

I N a t u r a l  gas f o r  heat  1 340,000 c u b i c  f e e t  I I N a t u r a l  gas f o r  hea t  ( 3  months) 1 41,000,000 c u b i c  f e e t  I 
Fuel  o i  1 
B l a s t  f u r n a c e  gas 

I Boi  1 e r  house f u e l  

346,000 g a l  l o n s  
890,000,000 c u b i c  f e e t  

I 
I Compressed a i r  a t  5.6 kgs/sq.cm. (80 p s i  ) 2,000,000 c u b i c  f e e t  I I 

t Volumes o f  gases r e f e r  t o  16OC (60°F) and 1 kg/sq.cm. (30 i n .  Hg), 
un less  o t h e r w i s e  spec i f i ed .  

Steam a t  14.1 kgs/sq.cm. (200 p s i )  and 38OC 
(100°F) superheat  

AC e l e c t r i c i t y  - purchased 

DC e l e c t r i c i t y  - own-purchased 

* M e t r i c  tons  (1,000 kg )  

18,000,000 pounds 

3,000,000 k i l o w a t t  hours 

86,000 k i l o w a t t  hours 

Source: " I n d u s t r i  a1 Process P r o f  i l e s  f o r  Environmental  Use: 
Chapter 24 - The I r o n  and S t e e l  I n d u s t r y " ,  EPA, 1977. 
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The o f f -gas  t h a t  l e f t  the  top o f  the  b l a s t  furnaces passed through a 

cyclone, commonly c a l l e d  a dus t  c o l l e c t o r  and a h igh  energy scrubber be fore  

i t  was d i v e r t e d  back t o  the  b l a s t  furnace stoves where i t  heated the  h o t  

b l a s t  b o i l e r s  w h 6 h  produced steam, e t c .  Approximately s i x  tons o f  o f f -  

gases were produced f o r  every ton  o f  i r o n  generated i n  the  furnace. 

Natura l  gas and f u e l  o i l  were purchased and used t o  supplement t he  off-gas. 

M i  scel  1  aneous Bui 1  d ings 

Other b u i l d i n g s  u t i l i z e d  i n  the  Hanna Furnace p rope r t y  inc lude the  Store 

House and Machine Shop, the Storage Bu i l d i ng ,  the  Car Repai r  Bu i l d i ng ,  

and the O i l I P a i n t  Storage Bu i l d i ng .  The exact  u t i l i z a t i o n  o f  these 

I bu i l d i ngs  i s  n o t  known b u t  can be i n f e r r e d  by the  name o f  t he  b u i l d i n g .  

Product Storage 

I Upon complet ion o f  the cas t i ng  process, the  s o l i d  p i g s  were au toma t i ca l l y  

1 ;  loaded i n t o  r a i l r o a d  cars and t r a n s f e r r e d  t o  the  p i g  i r o n  storage area 

1: l oca ted  i n  the  southeastern p o r t i o n  o f  the  proper ty .  A t  peak storage, up 

t o  200,000 pounds o f  p i g  i r o n  was s to red  on-s i te .  P ig  i r o n  was a l s o  

loaded i n t o  barges f o r  storage a t  Nat iona l  S t e e l ' s  storage yards i n  

D e t r o i t ,  Chicago, and New Jersey. 

Product D i s t r i b u t i o n  

P i g  i r o n  manufactured a t  Hanna Furnace was supp l ied  t o  numerous s tee l  

I manufacturers and molding f a c i l i t i e s  throughout the  e a s t  coast.  P i g  i r o n  

I 
was a l s o  s o l d  l o c a l l y  t o  nearby Bethlehem Stee l ,  Republ i c  Steel ,  and t o  

1 the adjacent  Shenango Steel  Mold P lan t .  
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The p i g  i r o n  was t ranspor ted  o f f - s i t e  by barge ( v i a  Union Ship Canal), 

r a i l  l i n e ,  and t r uck .  

1.3.3 Waste ~ e n e r a t i o n / ~ i s p o s a l  
,/'. 

Wastewater 

Blow down from Hanna's b o i l e r s  and r e c i r c u l a t i n g  water  used t o  coo l  t he  

p i g  i r o n  i n  t he  molds was discharged t o  Hanna Furnace's separa t ion  bas ins 

(see F igu re  1-9). The r e s u l t a n t  wet s ludge was moved by r a i l  c a r  t o  t he  

se t t lement  s torage area where i t  was n a t u r a l l y  d r ied .  The d r i e d  m a t e r i a l  

was then t ranspor ted  by r a i l  c a r  o r  open t ruck  t o  t he  nor thern  p o r t i o n  o f  

the  s i t e  (F igu re  1-9) f o r  l a n d f i l l i n g .  Approximately 500 tons o f  d r i e d  

sludge was generated per  year  from approx imate ly  3,100 tons o f  wet 

sludge. The wet sludge from the  separa t ion  bas ins  cons i s ted  o f  approx i -  

mately 84% water, i r o n  scale ( o r  i r o n  ox ides) ,  oxides o f  phosphorous, 

calcium, magnesium, s i l i c o n ,  i r on ,  aluminum, phosphates o f  ca lc ium and 

magnesium, magnesium s i l  i c a t e  and ca lc ium carbonate. It i s  a n t i c i p a t e d  

t h a t  the  separator  bas ins water e f f l u e n t  a long w i t h  t t ie wastewater 

generated from the  wet scrubbers was discharged t o  wastewater 

t h i c k e n e r / f i l l e r  f a c i l i t y  l o c a t e d  a t  the  eas te rn  end o f  t he  Union Ship 

Canal (see F igu re  1-9). A t  t h i s  f a c i l i t y ,  a  t h i ckene r  was added t o  the  

i ron- laden water t o  increase i t s  v i s c o s i t y .  The i ron- laden th ickened 

f i l t e r  cake was then t r anspo r ted  t o  the  no r the rn  p o r t i o n  o f  the  s i t e  

where i t  was e i t h e r  s to red  f o r  f u t u r e  sa le  o r  l a n d f i l l e d  o n - s i t e  (see 

F igure  1-9). 





The f i l t e r e d  wastewater which was p o t e n t i a l l y  contaminated w i t h  phenols, 

cyanides, f l u o r i d e s  and ammonia was then d ischarged i n t o  t h e  canal .  A 

SPDES p e r m i t  was i n  p lace  f o r  t h i s  a c t i v i t y .  

/- 

Slag - 

I n  the  p roduc t i on  of p i g  i r o n ,  va r ious  by-products a re  generated. The 

most abundant s o l i d  by-product  i s  s l a g  which was generated a t  a  r a t e  o f  

approx imate ly  0.25 tons f o r  each t o n  o f  p i g  i r o n .  I n  t h a t  s l a g  func- 

t i oned  t o  remove harmful  s u l f u r  f rom the  i r o n ,  i t s  genera t ion  was impera- 

t i v e  t o  t he  p roper  opera t ion  o f  t h e  furnaces and f o rma t i on  o f  p i g  i r o n .  

Slag, which was tapped p e r i o d i c a l l y  f rom above t h e  mol ten i r o n  i n  t he  

b l a s t  furnace, cons i s ted  p r i m a r i l y  o f  l ime,  s i l i c a ,  and alumina. The 

"captured" s u l f i d e  compounds i n  t he  s l a g  were e m i t t e d  i n t o  t h e  a i r  du r i ng  

quenching. Hanna Furnace accumulated t h e  s l a g  i n  an o n - s i t e  s l a g  accu- 

mu la t i on  area (see F igu re  1-9) where i t  was b r i e f l y  s t o red  u n t i l  i t s  

a c q u i s i t i o n  by t he  B u f f a l o  S lag Company. B u f f a l o  S lag purchased and 

removed t he  s l  ag f rom Hanna Furnace'  s  accumul a t i o n  area, processed it, 

removed t h e  e n t r a i n e d  i r o n ,  and s o l d  t h e  remain ing s l a g  f o r  road  making 

bases o r  r a i l r o a d  b a l l a s t .  

F l ue  Dust /F l  ue Ash/Fi 1  t e r  Cake 

Actua l  p a r t i c u l a t e  emissions re leased  i n t o  t he  atmosphere f rom the  b l a s t  

furnaces were minimal due t o  t he  h i g h  degree o f  p a r t i c u l a t e  emission . 

c o n t r o l  necess i t a ted  t o  keep t he  hea t  exchangers f rom p lugging.  It i s  

es t imated  t h a t  approx imate ly  75 k i log rams o f  p a r t i c u l a t e  m a t e r i a l  was 

generated p e r  t o n  o f  p roduc t  produced. 
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The f l u e  dust ,  t r anspo r ted  by t h e  furnace top-gas, ( i  .e. f l u e  gas) was 

d i r e c t e d  o u t  o f  t h e  t op  of t he  furnaces i n t o  a  p r imary  g r a v i t y  separator  

( i . e .  d u s t  c o l l e c t o r ) .  The c o l l e c t e d  dust,  whose t y p i c a l  average com- 

p o s i t i o n  and s i ze - i s  de l i nea ted  i n  Tables 1-4 and 1-5, was hauled i n  open 

t r u c k s  o r  by r a i l r o a d  c a r  f rom t h e  separa to r  t o  t he  no r the rn  p o r t i o n  o f  

t he  s i t e  f o r  s torage (F igu re  1-9). The s to red  f l u e  d u s t  was p e r i o d i c a l l y  

s o l d  t o  o t h e r  i n d u s t r i e s  which were i n t e r e s t e d  i n  r ecove r i ng  i t s  30-60 % 

i r o n  con ten t .  The amount o f  f l u e  d u s t  "s to red"  on s i t e  depended l a r g e l y  

upon the  f l u c t u a t i n g  economic f e a s i b i l  i ty o f  recover ing  t he  i r o n .  

Approximately 5,600 and 7,200 tons o f  d r y  f l u e  d u s t  was generated every 

year.  

From the  d u s t  c o l l e c t o r ,  t he  t op  gas and remain ing d u s t  was d i r e c t e d  t o  a  

h igh  energy o r i f i c e  wet  scrubber and g rav i t y /expans ion  chamber. The wet 

scrubber e f f l u e n t  cons i s ted  o f  reusable top  gas and f l u e  ash 

wastewater/s l  udge. The wastewater was then d i v e r t e d  t o  the  

g r a v i t y l s e d i m e n t a t i o n  tanks f o r  t h i c k e n i n g  and then through a  vacuum 

f i l t e r  where t h e  f l u e  ash f i l t e r  cake was produced. The f i l t e r  cake was 

removed f rom the  f i l t e r  and moved by open t r u c k s  t o  t he  no r the rn  sec t i on  

o f  t he  p rope r t y  (F igu re  1-9). Approximately 6,800 t o  10,800 tons of  

f i l t e r  cake was l a n d f i l l e d  on -s i t e  each year .  

Ana lys is  of t he  f l u e  ash f i l t e r  cake generated a t  Hanna Furnace i s  d e l i -  

neated i n  Table 1-6. Phenols and cyanides, b e l i e v e d  t o  be p o t e n t i a l  con- 

taminants o f  t he  f i l t e r  cake, were n o t  i nc l uded  i n  t he  analyses. 
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TABLE 1-4 

CHEMICAL COMPOSITION OF DRY, BLAST FURNACE FLUE DUST 

t - Tests  on b l a s t  fu rnace  scrubber samples f rom 
a p l a n t  i n  Midwest I nd i ana  showed t h e  presence 
o f  cadmi um 14 ppm. 

,-- 
~ o m i o n e n t  t 

I r o n  

Ferrous ox ide  

S i  1 i c o n  d i o x i  de 

Aluminum ox ide  

Magnesi um o x i  de 

Calc ium ox ide  

Sod i um ox i  de 

Po tass i  um ox ide  

Z inc  ox ide  

Phosphorus 

S u l f u r  

Manganese 

Carbon 

N/A - Not A v a i l a b l e  

Weight Percent 
Range f o r  Several  P l an t s  

36.5 - 50.3 

N /A 

8.9 - 13.4 

2.2 - 5.3 

0.9 - 1.6 

3.8 - 4.5 

N/ A 

N /A 

N/A 

0.1 - 0.2 

0.2 - 0.4 

0.5 - 0.9 

3.7 - 13.9 

Source: " I n d u s t r i  a1 Process P r o f  i l e s  f o r  Environmental  
Use: Chapter 24 - The I r o n  and S tee l  Indus t ry " ,  
EPA, 1977. 

I RECRA ENVIRONMENTAL, INC. 



TABLE 1-5 

SIZE ANALYSIS OF FLUE DUST FROM U.S. BLAST FURNACESt 

t Dust collected in particulate control devices. 
< Less than 

Source: "Industrial Processing Profiles for Environmental 
Use: Chapter 24 - The Iron and Steel Industry," 
EPA, 1977. 

Size 

I ' RECRA ENVIRONMENTAL INC. 

Range (percent) 

2.5 - 20.2 

2.9 - 10.6 

7.0 - 11.7 

10.7 - 12.4 

10.0 - 15.0 

10.2 - 16.8 

7.7 - 12.5 

5.3 - 8.8 

15.4 - 22.6 

U.S. Series Sieve 

20 

30 

40 

50 

70 

100 

140 

200 

<ZOO - 

+ 

Microns 

833 

589 

414 

295 

208 

147 

104 

74 

<74 



TABLE 1-6 

COMPOSITION OF FLUE ASH FILTER CAKE AT HANNA FURNACE SITE 

i 
I Source: Hanna Furnace C o r p o r a t i o n  Waste Management F a c i l i t y ,  Rupley, Bah ler ,  

l 
and B lake  C o n s u l t i n g  Engineers,  
10118179 

I 

/- 

~ J r a m e t e r  

T o t a l  I r o n  as Fe03 

Phosphorous Pen tox i  de 

Manganous Oxide 

S i  1 i c a  

A1 umi na 

Cal c i  um Oxide 

Magnesi um 

Carbon . 

Loss on I g n i t i o n  

pH (as r e c e i v e d )  

M o i s t u r e  

% o f  D r i e d  T o t a l  Weight 

43.57 

0.076 

0.34 

9.96 

1.81 

3.45 

2.05 

30 .'lo 
_ _ _ - _ _ _ - _ - _ a . - - - - - - - - - - - -  

34.17 

8.7 

8.17 



I M i  sce l  1  aneous Wastes 

Approximately 5,000-10,000 tons/year  o f  furnace and c o n s t r u c t i o n  d e b r i s  

c o n s i s t i n g  of s o i l ,  sand, b r i c k s ,  lumber, cement and scrap metal was 
/' 

generated and s t o c k p i l e d  on the  n o r t h  p o r t i o n  o f  t he  Hanna Furnace p ro -  

p e r t y  (see F i g u r e  1-9). The d e b r i s  was t r anspo r ted  o n - s i t e  by r a i l r o a d  

c a r  o r  t r uck .  Upon removal o f  t he  sa lvageable scrap metal ,  a  p o r t i o n  of 

t he  d e b r i s  was u t i l i z e d  t o  fill i n  t h e  ad jacen t  pond. 

It i s  a n t i c i p a t e d  t h a t  va r ious  q u a n t i t i e s  o f  waste pa in t s ,  so lven ts ,  and 

o i l s  were a l s o  generated o n - s i t e  due t o  s tandard ope ra t i ng  procedures and 

maintenance a c t i v i t i e s .  The s torage and d isposa l  methods u t i l i z e d  f o r  

these wastes i s  n o t  known. 

1.3.4 Prev ious S tud ies  

I n  1970, the  approx imate ly  8-10 ac re  l a n d f i l l  l o c a t e d  on t he  no r the rn  

p o r t i o n  o f  t he  s i t e  was i n i t i a l l y  l i s t e d  i n  t he  In teragency Task Force 's  

d r a f t  r e p o r t  which d e t a i l e d  t he  known hazardous waste d isposa l  s i t e s  i n  

New York S ta te .  A t  t h i s  t ime i t  was thought  t h a t  s u b s t a n t i a l  q u a n t i t i e s  

I o f  hazardous m a t e r i a l s  were disposed o f  i n  t he  l a n d f i l l .  The reason f o r  

t h i s  hypo thes is  i s  n o t  known. 

Resu l t i ng  from a  September 1978 NYS Department o f  Environmental and 

! P lanning (DEP) i nspec t i on  i n  1979, t he  Hanna Furnace Corpora t ion  sub- 

I 1  m i t t e d  an " A p p l i c a t i o n  f o r  Approval t o  Cons t ruc t  a  S o l i d  Waste Management 

I F a c i l i t y , "  and an "App l i ca t i on  f o r  Approval t o  Operate a  S o l i d  Waste 

I1 Management F a c i l i t y , "  t o  t he  EPA. These a p p l i c a t i o n s  re fe renced  t he  
I 

nor thern  p o r t i o n  o f  t he  s i t e  which was be ing  r e p o r t e d l y  used f o r  the  

[ I @  
s torage and d isposa l  o f  "non-hazardous" i n d u s t r i a l  waste ( F i g u r e  1-9) .  

I RECRA ENVIRONMENTAL INC. 
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P r i o r  t o  formal submission of t h i s  app l i ca t i on ,  an i n v e s t i g a t i o n  e n t i t l e d  

"Hanna Furnace Corporat ion, S o l i d  Waste Management F a c i l i t y  Report"  was 

conducted by Rupley, Bahler  and Blake, Consu l t ing  Engineers i n  1979. 

This  study inc luded the  analyses o f  sur face  water samples from the  Union 
, 

Ship Canal and an on-s i te  pond. Phenols and so lub le  i r o n  were measured 

i n  these samples a t  concentrat ions exceeding the  water q u a l i t y  standards 

f o r  the  New York S ta te  Department o f  Envi ronmental Conservat ion (NYSDEC) 

c lass  GA waters. Class GA water a re  f resh  groundwaters used as a po tab le  

water source. 

Fo l low ing  the  cessat ion of p i g  i r o n  manufacturing, the  l a n d f i l l  was 

inspected i n  A p r i l  1982 by the  E r i e  County Department o f  Environmental 

P ro tec t i on  who generated a r e p o r t  e n t i t l e d  " I n a c t i v e  S i t e  P r o f i l e  

Report". This  study reviewed the  data c o l l e c t e d  du r i ng  the  1979 study t o  

evaluate the  p o t e n t i a l  f o r  hazardous waste a t  the  s i t e .  The study recom- 

mended t h a t  the  NYSDEC s i t e  c l a s s i f i c a t i o n  be reduced from "E" t o  "F" 

( a l s o  designated as p r i o r i t y  c l a s s i f i c a t i o n s  4 and 5) .  The "E" c l a s s i f i -  

ca t i on  i n d i c a t e s  cont inued mon i to r i ng  o f  the  s i t e  i s  requi red.  The "F" 

c l a s s i f i c a t i o n  i nd i ca tes  t h a t  f u r t h e r  a c t i o n  i s  n o t  warranted and t h a t  

the  s i t e  has 1 i t t l e  t o  n o t  hazard p o t e n t i a l .  

I n  1983, the  s i t e  was inspected by NYSDEC and an " I n a c t i v e  Hazardous 

Waste Disposal S i t e  Report" was generated. The i n a c t i v e  l a n d f i l l  was 

assigned S i t e  #915029 by the  NYSDEC. Also i n  1983, a study " D r a f t  Report  

o f  Pre l im inary  Eva lua t ion  o f  Chemical M i g r a t i o n  t o  the  Niagara R ive r  from 

Hazardous Waste Disposal S i t e s  i n  E r i e  and Niagara Count ies was generated 

by the Un i ted  States Geological  Survey (USGS). As a p a r t  o f  t h i s  

i nves t i ga t i on ,  seven t e s t  bor ings  were made n o r t h  o f  the  canal t o  depths 
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o f  between 6.5 and 15 feet .  S o i l  samples from the  bo r i ngs  were analyzed 

f o r  chromium, copper, i r o n  and lead.  Based upon these analyses, t h e  

study concluded t h a t  t h e r e  was a p o t e n t i a l  f o r  l a t e r a l  m i g r a t i o n  o f  

contaminants a t l a n d  away f rom the  s i t e .  Then i n  1985, t he  s i t e  was 

inspected aga in  by t he  NYSDEC and another  s i t e  r e p o r t  was generated. It 

was es t imated  t h a t  approx imate ly  966,000 tons  o f  t h e  ash, p l a n t  debr is ,  

I and f i l t e r  cake was disposed o f  i n  t he  l a n d f i l l .  Th i s  l a t t e r  i n s p e c t i o n  
I 

was a1 so a t tended by Environmental Sciences and Dames and Moore, env i ron-  

1 mental consu l tan ts ,  who were con t rac ted  t o  per fo rm a Phase I inves t i ga -  

t i o n  o f  t he  s i t e .  The i n v e s t i g a t i o n  was completed and pub l i shed  i n  
I 

January, 1986. 

The purpose of t he  Phase I i n v e s t i g a t i o n  a t  t h e  Hanna Furnace s i t e  was t o  

assess t h e  hazard t o  t he  environment caused by t he  p resen t  c o n d i t i o n  of 

t he  s i t e .  Th i s  assessment i s  based on t h e  Hazard Ranking System, which 

i nvo l ves  t he  compi 1 a t i o n  and r a t i n g  o f  numerous geo log i ca l  , tox ic01  o g i  - 
c a l ,  environmental ,  chemical, and demographic f a c t o r s  and the  c a l c u l a t i o n  

o f  an HRS score. Dur ing  t he  i n i t i a l  p o r t i o n  o f  t he  i n v e s t i g a t i o n ,  

a v a i l a b l e  data and records, combined w i t h  i n f o r m a t i o n  c o l  l e c t e d  from a 

s i t e  i nspec t i on ,  were reviewed and evaluated. Th i s  s tudy a l s o  i nc l uded  a 

rev iew o f  t h e  s i t e ' s  S ta te  P o l l u t a n t  Discharge E l i m i n a t i o n  System (SPDES) 

pe rm i t  documents f o r  New York S ta te .  These documents i n d i c a t e d  v i o l a -  

t i o n s  f o r  phenol and cyanide i n  t he  e f f l u e n t  o f  t h e  f l u e  ash cake f i l t r a t e  

t rea tment  system f o r  t he  p l a n t .  Th i s  e f f l u e n t  was d ischarged i n t o  t h e  

Union Ship Canal p r i o r  t o  1983. 

I The major  p o r t i o n  o f  the  Phase I i n v e s t i g a t i o n  focused on t he  d isposa l  o f  

I /  @ f l u e  ash, f l u e  ash f i l t e r  cake, s lag, and general  p l a n t  deb r i s  i n  t he  
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no r the rn  p o r t i o n  o f  t he  s i t e .  Based on t h i s  i n i t i a l  e v a l u a t i o n  o f  t he  

Hanna Furnace s i t e ,  t he  f o l l o w i n g  p r e l i m i n a r y  HRS scores were secured: 

S~ ( m i g r a t i o n  p o t e n t i a l  ) = 8.73 

'FE ( f i r e  and exp los ion  p o t e n t i a l  ) = 0  

S ~ c  ( d i r e c t  c o n t a c t  p o t e n t i a l  ) = 50 

I Genera l ly ,  i f  a  s i t e  r ece i ves  a  m i g r a t i o n  p o t e n t i a l  score o f  28.5 o r  
' I .  

above, i t  becomes a  candidate f o r  i n c l u s i o n  on to  t he  Nat iona l  P r i o r i t i e s  

L i s t  (NPL). If a  s i t e  scores l e s s  than 28.5 i t  may e i t h e r  be removed 

from f u r t h e r  i n v e s t i g a t i o n  o r  i t  cou ld  undergo a  Phase I 1  i n v e s t i g a t i o n .  

Due t o  t he  u n a v a i l a b i l i t y  and inadequacy o f  i n f o r m a t i o n  needed t o  

c o r r e c t l y  score t he  s i t e ,  t he  outcome o f  t he  Phase I i n v e s t i g a t i o n  

r e s u l t e d  i n  t he  recommendation t h a t  a  Phase I 1  i n v e s t i g a t i o n  be i n i -  

t i a t e d .  The f o l l o w i n g  recommendations were suggested f o r  complet ion o f  

Phase 11: 

o  C o l l e c t i o n  o f  waste samples from the  l a n d f i l l  and waste p i l e s .  

Analyses t o  i n c l u d e  phenols, cyanide, and heavy metals.  

o  I n s t a l l a t i o n  o f  groundwater m o n i t o r i n g  w e l l s  i n  t he  v i c i n i t y  o f  f l u e  

ash l a n d f i l l .  

o  Sur face water  sand sediment a n a l y s i s  o f  t he  o n - s i t e  pond and Union 

Ship Canal. Ana lys is  t o  i n c l u d e  phenols, cyanides, and heavy 
I 

i metals.  

o  Topographic survey t o  es t imate  volume o f  wastes on -s i t e .  

Cu r ren t l y ,  a  Phase I 1  i n v e s t i g a t i o n  i s  be ing  i n i t i a t e d  by t he  NYSDEC w i t h  

a d d i t i o n a l  f i e l d  e x p l o r a t i o n  a c t i v i t i e s  and t he  i n s t a l l a t i o n  o f  moni- 

'fb t o r i n g  w e l l s  and sampling o f  su r face  s o i l ,  su r face  water  and groundwater. 
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The a n t i c i p a t e d  complet ion da te  f o r  t he  Phase I 1  study i s  n o t  known. 

The New York S ta te  Department o f  T ranspo r ta t i on  (NYSDOT) i s  c u r r e n t l y  

cons ide r i ng  purchas ing t he  s i t e .  Due t o  p a s t  p l a n t  opera t ions  a t  t he  
/ 

s i t e  and t h e  f i n d i n g s  o f  p rev ious  s tud ies ,  NYSDOT i s  concerned t h a t  a  

p o t e n t i a l  on -s i t e  contaminat ion problem may e x i s t .  Thus, NYSDOT r e t a i n e d  

Recra t o  complete a s i t e  c h a r a c t e r i z a t i o n  and environmental  assessment 

f o r  t he  s i t e .  The NYSDEC reviewed and approved the  workplan f o r  t h i s  

i n v e s t i g a t i o n  p r i o r  t o  i t s  implementat ion and accompanied Recra/ 

Goldberg-Zoino Associates du r i ng  t he  we1 1 p l  acement a c t i v i t i e s  on-si  t e .  
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2.0 FIELD INVESTIGATION 

2.1 Overview 

The f i e l d  progr'Qm undertaken f o r  t h i s  study, as planned by Recra and 

approved by t h e  NYSDEC, cons i s ted  o f  f i v e  separate events  which were con- 

ducted between December 11, 1987 and A p r i l  11, 1988. These i nc l uded  a 

s i t e  reconnaissance, .--- su r face  s o i l  sampling, su r f ace  water  and sediment 
_-_----.-._ ----- 

sampl i ng ,  __*_ b o r i n g  and moni t~ . r j . .m -__- we1 1 i ~ ~ s t a l J p t i o n ,  we1 1 development and 
is -- - ---_____j 

groundwater __ sampl i n g  s_urv.eying. General USEPA ASTM p ro toco l  s and 

s tandard Recra t e s t i n g  methods were employed f o r  a l l  s i x  events.  They 

a r e  presented i n  t he  f o l l o w i n g  p a r t  of t h i s  r e p o r t  i n  f i v e  separate t e x t  

sec t ions  c o n s i s t e n t  w i t h  f i e l d  a c t i v i t i e s .  

I n  o rde r  t o  determine t he  absence/presence o f  chemical c o n s t i t u e n t s  o f  

concern, t h e i r  d i s t r i b u t i o n  and concent ra t ion ,  a s i t e - s p e c i f i c  sampling 

program was developed by Recra f o r  t h e  Hanna Furnace s i t e  (F igu re  2-1). 

The sampl i n g  program was designed t o  o b t a i n  r e p r e s e n t a t i v e  samples from 

var ious  l o c a t i o n s  assoc ia ted  w i t h  t he  p a s t  a c t i v i t y  a t  t h e  Hanna Furnace 

s i t e .  I n  o rde r  t o  p rov ide  a p r e l i m i n a r y  assessment o f  t he  contaminant 

p r o f i l e ,  a group o f  s o i l  and water  samples were c o l l e c t e d  which p rov ide  a 

data base f o r  the  study. These samples were c o l l e c t e d  f rom sur face  

s o i l  s, subsurface s o i  1 bor ings ,  groundwater samples, and sur face  waters 

( f r om t h e  canal and a pond on t he  n o r t h  end o f  t h e  s i t e )  and sediments 

from the  canal and pond. A l l  samples c o l l e c t e d  were p laced  i n  prec leaned 

g lass  j a r s  us ing  es tab l i shed  and approved EPA method;. The samples were 

k e p t  coo l  and taken t o  Recra Environmental ,  I n c . ' s  l a b o r a t o r y  f o r  even- 
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t u a l  ana lys is  under chain o f  custody f o r  ana lys is  a t  the conclus ion o f  

each work day. 

2.2 S i t e  ~econnaissance 
i 

The s i t e  reconnaissance occurred on December 11, 22 and 23, 1987 and con- 

s i s t e d  o f  four  d i s t i n c t  tasks: on-s i te  inspect ion,  a i r  mon i to r ing  sur- 

vey, s tak ing  sampling loca t ions ,  and photographing the  s i t e .  Most o f  

these tasks were conducted simultaneously t o  conserve time. R igh t  o f  

access onto the  s i t e  was gained by Mr .  Murray Abbott, the  Senior 

Right-of-way Agent of the  New York Department o f  Transportat ion (NYSDOT). 

The on -s i t e  inspect ion  consis ted of a  rev iew o f  the  s i t e  manufacturing 

processes and a  s i t e  walk over no t i ng  those areas o f  obvious s o i l  disco- 

l o r a t i o n  o r  s t ressed vegetat ion.  S p e c i f i c  areas were noted where raw 

mater ia ls  and wastestreams from p i g  i r o n  manufactur ing were s tockp i led .  

An a i r  mon i to r ing  program was conducted on s i t e  us ing  a  HNu Model PL 101 

photo ion iza t ion  analyzer.  Readings were taken a t  both upwind and down- 

wind l oca t i ons  i n  the zone o f  breath ing.  A t  no t ime dur ing  mon i to r ing  

d i d  the  photo ion i  za t i on  analyzer show any readings above ambient 

background cond i t ions .  

Twenty-nine sur face l oca t i ons  were staked f o r  the  purpose o f  c o l l e c t i n g  

s u r f i c i a l  s o i l  samples f o r  l abo ra to ry  ana lys is .  
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2.3 Surface S o i l  Samplinq 

Loca t ions  f o r  sample c o l l e c t i o n  cons i s ted  o f  those areas o f  apparent con- 

tamina t ion  ( s p i l J s ,  e tc .  ), o r  areas known t o  have h i s t o r i e s  o f  s i g n i f i -  

can t  m a t e r i a l  handl ing.  Areas used f o r  m a t e r i a l  s torage o r  a c t i v e  

ma te r i a l  t r a n s f e r  rece ived  s p e c i f i c  examinat ion. The l o c a t i o n s  o f  these 

sampling p o i n t s  a r e  i l l u s t r a t e d  on F igu re  2-1. 

Twenty-nine sur face  s o i l  samples were c o l l e c t e d  by means o f  grab 
\ 

sampl i n g  u s i n g  pre-cleaned, s t a i n l e s s  s t e e l  t rowe l  s. The sampl i n g  con- 

s i s t e d  o f  o b t a i n i n g  a  rep resen ta t i ve  sample f rom the  f o l l o w i n g  areas: 

o  f i v e  samples f rom the  " o i l  shack" area 
----L---.-- 

o  t en  samples from the  no r the rn  s e c t i o n  o f  t he  s i t e  ( n o r t h  o f  t he  

Union Ship Canal ); and 

o  f i f t e e n  samples evenly  d i s t r i b u t e d  over  t he  southern sec t i on  of ----..-_- 
the s i t e .  

The sampl i n g  p ro toco l  f o r  t h i s  i n v e s t i g a t i o n  cons i s ted  o f  sampl i n g  t he  

sur face o f  t he  s i t e  (between 6"  t o  18" f rom the  ground sur face) .  

Each sample was analyzed f o r  t he  parameters i d e n t i f i e d  i n  t he  a n a l y t i c a l  

sec t i on  o f  t h i s  r e p o r t .  

2.4 Surface Water and Sediment Sampling 

Pond Sampl i ng 

Two samples were c o l l e c t e d  from a  ponded area n o r t h  o f  t he  Union Ship 
_9_____ 

Canal; a  sur face  water  and a  sediment sample. 
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Canal Sampl i n g  

Three s e t s  of surface water and sediment samples were ob ta ined  f rom the  -- 
Union Ship Canal. The canal was d i v i d e d  i n t o  t h r e e  d i s t i n c t  t r ave rses  

designated A, B, and C (F i gu re  2-1). Traverse A was l o c a t e d  approxima- 

t e l y  t e n  f e e t  f rom the  e a s t  end ( c l osed  end) o f  t h e  canal .  Traverse B 

was l o c a t e d  a t  t h e  approximate cen te r  o f  t he  canal  and Traverse C was 

l oca ted  a t  t he  ent rance o f  t h e  canal  (west  end). P r i o r  t o  sample c o l l e c -  

t i o n ,  f i e l d  measurements were ob ta ined  from t h r e e  depths a t  each t r a -  

verse. Th i s  was done t o  determine any v a r i a t i o n s  i n  pH, c o n d u c t i v i t y ,  o r  

temperature. The data ob ta ined  from these measurements revea led  no 

s i g n i f i c a n t  v a r i a t i o n s  between t he  surface, mid-po int ,  and bottom 

readings, therefore-,  a sur face  sample was ob ta ined  a t  each t raverse .  

Surface water samples were c o l l e c t e d  us ing  a bomb sampler connected t o  a 

1/4" ny lon  rope. P r i o r  t o  sampling each p o i n t ,  t he  bomb sampler was 

thoroughly  r i n s e d  w i t h  de ion ized  water.  Fo l l ow ing  sur face  water c o l l e c -  

t i o n ,  a sediment sample was ob ta ined  a t  t he  m idpo in t  of each t r a n s e c t  

us ing  a Ponar dredge. 

2.5 Bor ings  and ~ o n i t o r i n g  Well I n s t a l  l a t i o n  

2.5.1 D r i l l i n g  Methods f o r  Tes t  Bo r i nss  

Recra, w i t h  i t s  subcon t rac to r  GZA, and t he  NYSDEC j o i n t l y  se lec ted  t he  

boring/moni t o r i n g  we1 1 1 oca t ions  which a re  presented on F igu re  2-3. 

These l o c a t i o n s  were descr ibed i n  t he  Recra work plan/proposal  and 

approved by NYSDEC. The geotechnica l  supe rv i s i on  o f  o n - s i t e  opera t ions  

and w e l l  c o n s t r u c t i o n  was conducted by GZA. Recra r e t a i n e d  B u f f a l o  
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D r i l l i n g  Company, Inc .  t o  d r i l l  t h e  seven t e s t  b o r i n g s  and i n s t a l  1  over-  

burden mon i t o r i ng  w e l l s  i n  t h e  bor ings .  B u f f a l o  D r i l l i n g  c o l l e c t e d  s p l i t  
C__L_.l .- - .- 

spoon s o i l  samples (ASTM D1586) con t i nuous l y  i n  each t e s t  bo r i ng .  The 

mon i t o r i ng  w e l l s  were cons t ruc ted  o f  two- inch i n s i d e  diameter (1.D.) 

f l u s h  j o i n t  PVC cas ing  and screens. The screened s e c t i o n  o f  t h e  seven 
PI -_ 

groundwater mon i t o r i ng  we1 1 s  were sealed i n  t he  o n - s i t e  f i l l  m a t e r i a l s  

(F i gu re  2-2) .  

The bo r i ngs  were advanced us ing  a 43" i n s i d e  d iameter  (I.D. ) ho l l ow  stem 

auger (HSA) and a truck-mounted D iedr i ch -50  d r i l l i n g  r i g .  P r i o r  t o  t h e  

d r i l l i n g  a c t i v i t i e s  and between each t e s t  bor ing ,  t he  d r i l l  r i g ,  augers, 

rods, sp l  i t  spoons, appur tenant  equipment, as we1 1 as mon i t o r i ng  we1 1 

r i se rs /sc reens ,  were steam cleaned i n  t he  des ignated on-s i  t e  c l ean ing  

area. A l l  water used du r i ng  d r i l l i n g  and steam c lean ing  was ob ta ined  

from a po tab le  water supply o f f - s i t e .  

S o i l  samples were c o l l e c t e d  con t i nuous l y  d u r i n g  s tandard pene t ra t i on  

t e s t s  which were accompl i shed  i n  general  compl iance  w i t h  ASTM D-1586. 

The s o i l  samples c o l l e c t e d  were descr ibed  accord ing t o  t he  Burmiester  

System and s t r a t i g r a p h i c  l o g s  were prepared. These l o g s  a re  presented i n  

Appendix A and i nc l ude  t he  i n s t a l l a t i o n  diagrams f o r  t he  mon i t o r i ng  

we l l s .  

To con f i rm the  s o i l  desc r i p t i ons ,  seven o f  t he  s p l i t  spoon samples 

were analyzed f o r  g r a i n  s i z e  ( s i e v e  and hydrometer, ASTM D422-63). GZA 

and Recra j o i n t l y  se lec ted  one sample f rom each b o r i n g  f o r  these analy-  

ses. The g r a i n  s i z e  t e s t  r e s u l t s  a re  i nc l uded  i n  Appendix B. 
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/ Locuing Vented Cap 

i 
NOTES: 

(1) CONCRETE: SANO AN0 PORTLAND 
CEMENT MIXTURE OR SAKRETE 
Pf3EPACKED MIX 

(2) GROUT: MIXTURE OF PORTLAND 
CEMENT AND BENTONITE USING 10% P.V.C. RISER 
BCNTONITE AND NO MORE THAN 7. 
GALLONS OF WATER PER BAG OF 
CEMENT. GROUT PLACED B Y  MEANS 
OF TREMlE GROUTING. 

(3) SANO PACK: NO. 4 QUARTZITE SAND 

(4) WELL SCREEN: $ 1 . ~ .  SLOTTED 
P.V.C. (0.0 1 a SLOT) 

Bentonite Seal 



A l l  p e r t i n e n t  i n fo rma t i on  obta ined du r i ng  the  advancement o f  each t e s t  

b o r i n g  was recorded i n  a bound f i e l d  notebook and has been t ransc r i bed  

i n t o  subsurface b o r i n g  l ogs  which a re  presented i n  Appendix A o f  t h i s  
, 

repo r t .  Data from the  t e s t  bo r i ngs  were used t o  design the  f i n a l  moni- 
\ 

t o r i n g  we l l  p lan .  Based upon the  phys i ca l  c h a r a c t e r i s t i c s  o f  t he  s o i l  as 

determined from the  bor ings  and the  i n  s i t u  f i e l d  measurements f o r  per -  

meabil i t y ,  the  s i t e  s p e c i f i c  geology and hydro logy was determined and an 

est imate o f  t h e  po ten t i ome t r i c  sur face  was prepared. 

Four s o i l  bo r i ngs  (HF-2, HF-4, HF-5, HF-7) were advanced t o  t h e  top  

o f  rock wh i l e  the  remaining t h ree  bo r i ngs  (HF-1, HF-3, HF-6) were 

advanced t o  complet ion w i t h i n  the  l a c u s t r i n e  c l a y  u n i t  ( l o c a t e d  a t  

vary ing  depths above bedrock). Spl i t  spoon samples were c o l  l e c t e d  from 

the sa tu ra ted  and unsaturated zones w i t h i n  each b o r i n g  and two bo r i ngs  

(HF-2, HF-7) were sampled con t inuous ly  t o  t he  top  o f  rock.  -b t+grH*  

r n d 3 ( F = ~ e X m p l 1 e ~ ~ ~ 1 ~ ~ ~ d ~ k :  B o r  i n g s  HF - 4 and 

HF-5 were sampled con t inuous ly  u n t i l  t h e  l a c u s t r i n e  c l a y  u n i t  was encoun- 

te red  and then sampled every f i v e  f e e t  u n t i l  complet ion i n  t he  top  of 

rock. Bor ings HF-1, HF-3 and HF-6 were con t i nuous l y  sampled i n t o  the  

1 a c u s t r i n e  c l a y  u n i t  where they were terminated. 

2.5.2 Well I n s t a l l a t i o n  

Upon complet ion o f  each t e s t  bor ing ,  mon i t o r i ng  w e l l s  were i n s t a l l e d  and 

designated MU1 through MW7. The w e l l s  were cons t ruc ted  o f  number 10 s l o t  

(6 :  'Pd 1 inch  opening), 2  i nch  I.D., threaded f l u s h - j o i n t  Schedule 40 PVC 

screen and r i s e r  casings. I n s t a l l a t i o n  inc luded a washed and graded 

number 4 sand pack surrounding the  e n t i r e  l e n g t h  o f  screen. A two- foot  
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thick bentonite pe l le t  seal was placed above the sand pack. The sand 

pack and bentonite pel lets  were installed.through the augers using a ver- 

t ical discharge tremie pipe, f i l l i n g  the annular space between the well 

and the borehole wall as the augers were slowly removed. The remaining 
I 

annulus was backfil led to ground surface w i t h  a cement/bentonite grout. 

A four-inch diameter carbon steel protective casing w i t h  a vented 

1 ocking cap was then placed over the we1 1 and cemented i n  place. The 

cement surface seal was mounded to promote drainage away from the well. 

A typical overburden monitoring well construction diagram i s  presented as 

Figure 2-2. The as-built  diagrams for each of the wells installed during 
I t h i s  study are included on the boring logs presented i n  ~ ~ ~ e n d i x  A. 

2.6 Well Development and Groundwater Sampling 

2.6.1 We1 1 Development 

Each monitoring we1 1 was developed prior to  sampl ing using a per i s ta l t ic  

pump (supplemented by bai 1 ing) w i t h  new 3/8" polyethylene tubing, dedi- 

cated 1 1/4'  x 5'  PVC bai lers ,  and 1/4' braided nylon rope. 

An ISCO 1520 per is ta l t ic  pump was ut i l ized for the majority of water eva- 

cuation and sediment ( f ines)  removal. 

To insure that  the we1 1 s were being developed properly, a bailer was 

periodical ly raised and 1 owered into the water col umn,  keeping the fine 

sediment fraction i n  suspension and ensuring the movement of groundwater 

through the screened interval of the monitoring well. After th is  

flushing action, the pump was used to remove the silt-ladened water. 

Development c r i t e r i a  concerning s t a t i c  water level,  pH, conductivity, 

2-9 
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temperature,  and t u r b i d i t y  ( v i s u a l  c l a r i t y )  i s  presented i n  Appendix C. 

Development was performed a t  each w e l l  u n t i  1  s t a b i l i z a t i o n  o f  pH, spec i -  

f i c  conductance, temperature and water  c l a r i t y  were es tab l i shed .  The 

volume of water removed du r i ng  t h i s  process was never less  than t h ree  - _. ..-_.___----. . . 

t imes t h e  o r i g i n a l  s tand ing  water volume. - 
A . 

We1 1 Purg ing 

The w e l l  was unlocked c a r e f u l l y  t o  avo id  hav ing  any f o r e i g n  m a t e r i a l s  

e n t e r  t he  w e l l .  When requ i red ,  t h e  i n t e r i o r  and e x t e r i o r  r i s e r  p i pe  was 

wiped w i t h  f i  1 t e r  paper and de ion ized  water.  

An e l e c t r o n i c  water l e v e l  i n d i c a t o r  o r  a  weighted s t e e l  chrome c l a d  tape 

( t h e  f i r s t  few f e e t - o f  which was c leaned p r i o r  t o  each use w i t h  l i q u i n o x  

soap and de ion ized  wate r )  was used t o  measure t he  depth t o  water f rom the  

t o p  o f  casing. Fo l l ow ing  t h i s  measurement the  we1 1 was sounded t o  o b t a i n  a  

bottom measurement. Using we1 1 i n s t a l  l a t i o n  data, t he  volume o f  water 

w i t h i n  t he  w e l l  was computed. The volume o f  s tand ing  water i n  each w e l l  was 

c a l c u l a t e d  us ing  t he  formula: r2h/231; where r = w e l l  r a d i u s  i n  inches, h  

= h e i g h t  o f  water f rom w e l l  bot tom i n  inches, and 231 = vo l ume t r i c  

constant .  F i e l d  personnel  were supp l i ed  w i t h  t a b l e s  such as t h a t  presented 

i n  Appendix C, Table 6. These t a b l e s  w i l l  a l l ow  i n s t a n t  volume de te r -  

m i n a t i o n  f rom the  w e l l s  i n  quest ion.  Table 6 i s  s p e c i f i c  t o  w e l l s  w i t h  a  2  

i n c h  rad ius .  

An ISCO p e r i s t a l t i c  pump was used t o  remove t h r e e  t imes t he  we1 1 volume -- 
as measured' i n t o  a  c a l i b r a t e d  pa i  1. A we? 1 volume i s  de f ined  as the  

volume o f  water s tand ing  i n s i d e  t he  cas ing  measured p r i o r  t o  evacuat ion.  
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Dur ing  t he  evacuat ion a t  t he  w e l l ,  t he  i n t a k e  opening o f  t h e  pump t u b i n g  

was p o s i t i o n e d  j u s t  below the  sur face  o f  t h e  w e l l  water.  I f  t he  water  

l e v e l  dropped, t he  t ub ing  was lowered as needed t o  ma in ta i n  f low.  

Pumping f rom the  top  o f  water column i nsu red  proper  f l u s h i n g  o f  the  
~ _ . - _ _ . _ _ _ _ _  -- 

2.6.3 F i e l d  Tes t i na  

F o l l  owing sample c o l l  e c t i o n  on s i t e ,  f i e 1  d  measurements o f  pH, s p e c i f i c  

conductance and temperature were taken i n  accordance w i t h  p ro toco l  pre-  

sented i n  t he  Methods o f  Chemical Ana l ys i s  o f  Water and Wastes 

(EPA-600/4-79-020). 

Thermometers used f o r  temperature measurements were c a l i b r a t e d  weekly 

us ing  a  NBS t r aceab le  o r  c e r t i f i e d  thermometer. 

pH was measured us ing  an Extech 601 d i g i t a l  pH meter. The meter was 

s tandard ized us ing  a  pH 7  b u f f e r  and then  c a l i b r a t e d  w i t h  a  pH 10 b u f f e r  

once a  day assuming an a l k a l i n e  pH o f  groundwater. When a c i d i c  con- 

d i t i o n s  were i nd i ca ted ,  t h e  meter was s tandard ized  us ing  a  pH 7  bu f fe r  

and then c a l i b r a t e d  w i t h  a  pH 4  b u f f e r .  The b u f f e r  s o l u t i o n s  were sealed 

and s to red  o u t  o f  d i r e c t  s u n l i g h t  when n o t  be ing  used. C o n d u c t i v i t y  was 

measured us ing  a  Hydac Model #301353 combinat ion d i g i t a l  , conductance, 

temperature, and pH meter. The meter was c a l i b r a t e d  d a i l y  i n  t h e  f i e l d  

us ing  a  s tandard ized  1413 u n i t  potassium c h l o r i d e  s o l u t i o n .  
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2.6.4 Groundwater Sampl ing/Bottle Preparation 

After we1 1 purging, we1 1 samples were collected with pre-cleaned, dedi- 

cated 14'' x 5'  PVC bailers. Samples were placed in pre-cleaned bottles. 
/ 

Sample containers were constructed of a material compatible and non- 

reactive with the material i t  contained. 

Sample containers were pre-cleaned prior t o  sampling as follows: 

o Plastic Bottles - soap washed 
- t a p  water rinsed 
- acid washed 
- deionized water rinsed 

o Glass Bottles - acetone rinsed 
- soap washed 
- t ap  water rinsed 
- acid washed 
- deionized water rinsed 
- pesticide qua1 i t y  acetone rinsed 
- deionized water rinsed 3 or 4 times 

Volatile organic sample vials are n o t  solvent washed. Vials used for 

volatile organic analysis were detergent washed, rinsed, and dried a t  

105°C for one hour prior t o  use. Additionally, sodium thiosulfate 

was added t o  each vial. Vials were stored and maintained in a solvent 

vapor-f ree area. 

Each sample bottle was labelled with the following information: 

o Sample I.D. (i .e. ,  MW-1) 

o Project Identification 

o Date 

o Sampler's Initials 

r 
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I Samples were k e p t  on i c e  i n  coo le rs  f o r  t r a n s p o r t  t o  t he  l a b o r a t o r y  a t  

I -: the conc lus ion  o f  each day 's  f i e l d  sampling a c t i v i t i e s .  

2.6.5 Pe rmeab i l i t y  Tes t i ng  

\ 

I Pe rmeab i l i t y  t e s t s  o f  t h e  newly i n s t a l l e d  mon i t o r i ng  w e l l s  were conducted 

on March 17 and 18, 1988. (Appendix C, Table 8 ) .  I n i t i a l  s t a t i c  water 

1 

I l e v e l  measurements were made i n  each w e l l  f o l l owed  by  t h e  i n j e c t i o n  o f  a  

weighted s l ug  o f  known s p e c i f i c  volume. An instantaneous head d isp lace-  

ment associated w i t h  t h i s  volume was c rea ted  and t h e  subsequent d e c l i n e  

i n  water l e v e l  was measured us ing  a  s lope  e l e c t r o n i c  water l e v e l  i n d i c a -  

t o r  and eng ineer ' s  r u l e .  Upon head c o n d i t i o n  s t a b i l i z a t i o n ,  t h e  s l u g  was 

removed from the  w e l l  r e s u l t i n g  i n  a  negat ive  head cond i t i on .  The sub- 

sequent r i s e  i n  water l e v e l  was measured us ing  an e l e c t r o n i c  water l e v e l  

i n d i c a t o r  and eng ineer ' s  r u l e .  Data a n a l y s i s  i nvo l ved  the  de te rmina t ion  

o f  t he  c o e f f i c i e n t  o f  permeabil i t y .  The a n a l y s i s  u t i l  i zed  a  technique 

prov ided by Harry  R. Cedergren i n  Seepage, Drainage, and Flow Nets, 2nd 

Ed i t i on ,  whereby the  n a t u r a l  l o g  o f  t h e  head r a t i o  (dependent v a r i a b l e )  

was p l o t t e d  w i t h  respec t  t o  elapsed t ime ( independent v a r i a b l e ) .  Data 

p o i n t s  f o r  the  permeabil i ty de termina t ion  were ob ta ined  from a  1  ineara-  

t i o n  o f  t h i s  p l o t  and used i n  an app rop r i a te  equat ion.  Pe rmeab i l i t y  

values f o r  each we1 1  a re  presented i n  Appendix C, Table 5. ?@ 
( , . o . ~ / o - ~  L c . L x / Y - ' )  

2.6.6 Surveying 

I A t  t he  conc lus ion  o f  the  w e l l  i n s t a l l a t i o n  program, a  survey was con- 
i 

ducted by K l e t t e  Land Surveyors o f  Niagara Fa1 1  s, New York. The survey 

was undertaken on two separate days, A p r i l  5  and 11, 1988. The o b j e c t i v e  
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o f  t he  surveying a c t i v i t i e s  was t o  ob ta in  ground sur face and top o f  

casing e l e v a t i o n  f o r  each o f  the mon i tq r ing  we l ls ,  l oca te  the  azimuth 

p o s i t i o n  . and d is tance between the we1 1s and p l o t  these values on a 

general s i t e  map. The e leva t i on  survey values and a map i l l u s t r a t i n g  the 
\ 

r e l a t i v e  p o s i t i o n  of t he  moni tor ing w e l l s  a re  found i n  F igure  2-3 ( i n  

pocket).  

Recra measured water l e v e l s  a t  the seven groundwater mon i to r ing  we l l s  

on A p r i l  5, 1988 (see Appendix C). These water l e v e l  measurements were 

made on the  same day t h a t  K l e t t k e  measured sur face water l e v e l s  i n  the  

Union Ship Canal. 

E levat ions  were es tab l ished us ing standard acceptable surveying tech- 

niques. A Un i ted  - States Geological Survey (USGS) benchmark o r  o ther  

p re -ex i s t i ng  benchmark was n o t  a v a i l a b l e  on s i t e .  Therefore, the  deter-  

mined e levat ions  are r e l a t i v e  t o  a p rev ious l y  es tab l ished survey mark 

loca ted on the west end o f  the  o f f i c e  b u i l d i n g  a t  the entrance t o  the  

s i t e .  Hor izonta l  c o n t r o l  i e . ,  azimuth l o c a t i o n )  o f  the mon i to r ing  

we1 1 s was es tab l  ished by survey measurements taken from permanent s i t e  

features.  
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3.0 GEOLOGY 

T h i s  section presents a discussion of the physiographic se t t ing  and s t r a -  

tigraphy a t  the Hanna Furnace s i t e .  Groundwater elevation data fo r  the 
\ 

t e s t  boring/moni torihg we1 1 s discussed i n  this section are  presented on 

~ a b l ' e  3-1. Goldberg-Zoino Associates ( G Z A )  compiled t h i s  data using the 

Recra-generated boring logs and survey measurements made by Klettke 

Surveyors. 

3.1 Physiographic Sett ing 

The s i t e  is  located on the physiographic region designated the Lake Erie 

Plain. This plain i s  approximately 6 t o  12 miles wide and extends from 

the Onondaga Escarpment (northern border) t o  northern Chautauqua County 

(southern border). During the Pleistocene Period, this plain was 

covered by continental g laciers  and glacial  lakes which tended t o  

I 
generally f l a t t en  the area of the s i t e .  

3.2 Stratigraphy 

Test boring data suggest t ha t  the overburden a t  the s i t e  consis ts  of 
/ I  

miscel laneous f i l l  s and glacial  ly  deposed natural s o i l .  The f i l l  s were 

found i n  a l l  seven t e s t  borings and extend from the ground surface t o  

depths of between 4 and 13 f e e t  The f i l l s  observed cons i s t  primarily of 
d 

! plant waste ( i  .e. f l y  ash, cinders,  e t c .  1, f ine  t o  coarse sand and brown 

1 
s i l t y  clay. Underlying the f i l l s  a black-brown organic clayey s i l t  and a 

I gray-brown clayey t o  s i l t y  clay (1 acustrine c lay)  were observed overlying 

! a black shale. A sand and/or gravel layer was a l so  encountered i n  some 

of the t e s t  borings immediately overlying the black shale. 

i- @ 
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TABLE 3-1 

SUMMARY OF HANNA FURNACE SITE GROUNDWATER MONITORING WELL ELEVATIONS 

Top o f  
P r o t e c t i v e  Casing Ground Surface Depth o f  We1 1 Screen Sand Pack 

M o n i t o r i n g  E l e v a t i o n  E l e v a t i o n  Bor i ng E l e v a t i o n  E leva t i ons  
Well #s ( f t . ,  SD) ( f t . ,  SD) ( f t . ,  BGS) ( f t . ,  SD) ( f t . ,  SD) 

HF-1 586.5 582.6 15.5 577.1-572.1 579.1-572.1 

NOTES: 1. These da ta  have been compi led based upon survey da ta  ob ta ined  
by K l e t t k e  Land Surveyors on Ap r i  1 5, 1988. 

2. A l l  e l e v d t i o n s  shown are re fe renced  t o  s i t e .  

3. SD - S i t e  Datum 

4. BGS - Below Ground Sur face 
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Tes t  b o r i n g  data i n t e r p o l a t e d  t o  develop geo log ic  c ross  sec t i ons  A-A'  , 

B-B' and C-C'  p resented on F igu res  3-1 ,and 3-2 show t h e  general  s t r a -  

t i g raphy  o f  t h e  overburden a t  t h e  s i t e .  The overburden i s  comprised o f  

the  f o l  l ow ing  sequence beg inn ing  a t  ground sur face.  

F i l l  - These s o i l s  were encountered i n  a l l  seven t e s t  bo r i ngs  rang ing  - 
i n  th ickness  from approx imate ly  f o u r  f e e t  (MW-5) t o  e i g h t  f e e t  (MW-2). 

Genera l ly ,  these s o i l s  c o n s i s t  o f  f i n e  t o  coarse brown sands, w i t h  

va ry i ng  amounts of g rave l ,  s i l t  and p l a n t  waste. These s o i l s  may have 
_ ~ _ , _ _ . _ . . r . . - -  -- - 
been deposi ted by t h e  Hanna Furnace Company t o  f i l l  low l y i n g  areas o f  

t he  s i t e .  

Gra in  s i z e  analyses o f  t h e  f i l l  samples c o l l e c t e d  f rom zero t o  two f e e t  

i n  MW-1, MW-3 and MW-5 i n d i c a t e  t h a t  a minor  percentage ( l e s s  than 17 

percen t  by we igh t )  o f  t h i s  m a t e r i a l  i s  s i l t  and c l ay .  The m a j o r i t y  o f  

these s o i l s  a re  composed of sand and g rave l .  The sand and g rave l  f r a c -  

t i o n  makes t h i s  f i l l  conducive t o  groundwater f low.  

S i l t y - C l a y  - Genera l ly ,  these s o i l s  c o n s i s t  o f  brown, s i l t y  c&!--M.Zh- 

va ry i ng  amounts of sand and g rave l .  The s i l t y  c l a y  appears t o  be --- ___.- . ----- 

t h i c k e s t  on t h e  eas te rn  p o r t i o n  o f  t h e  s i t e  ( e i g h t  f e e t  a t  MW-4) and 

appears t o  t h i n  t o  t h e  west o f  MW-2 and MW-5 (2.0 f e e t  a t  MW-2 and 3.0 

f ee t  a t  MW-3). Because these s o i l s  were encountered above t he  o rgan ic  

' 1  ' 1 
c l ayey  s i l t  ( i . e .  remnants o f  former wet land area),  these s o i l s  a re  

suspected t o  be f i l l  m a t e r i a l .  

I! 
Organic Clayey S i l t  - The o rgan ic  c l ayey  s i l t  u n i t  appears t o  be p a r t  of 

I 
t h e  wet lands t h a t  once covered t h e  m a j o r i t y  o f  t he  s i t e .  Th i s  u n i t  con- 

I @  
s i s t s  of s t i f f ,  b l a c k  t o  brown, o rgan ic  c l ayey  s i l t  w i t h  v a r y i n g  amounts 
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o f  f i n e  t o  coarse sand and g rave l .  Th is  u n i t  i s  t he  uppermost n a t u r a l  - . . - - / 

s o i l  encountered below ground sur face.  Based on t he  t e s t  b o r i n g  data, 

t he  o rgan ic  c layey  s i l t  l a y e r  appears t o  be t h i c k e s t  i n  t he  c e n t r a l  por -  
/ 

t i o n  o f  t h e   site,(^^-6) and t h i n s  l a t e r a l l y  t o  t h e  e a s t  and west. No 

measurable amounts o f  t h i s  m a t e r i a l  were encountered i n  MW-4 which i s  

l oca ted  i n  t h e  southeastern p o r t i o n  o f  t he  s i t e .  

Gra in  s i z e  analyses o f  t he  o rgan ic  c layey  s i l t  samples c o l l e c t e d  from 

MW-2 and MW-6 i n d i c a t e  t h a t  about 50 percen t  by we igh t  o f  t h i s  m a t e r i a l  

i s  s i l t  and c l ay .  Due t o  t he  s t i f f n e s s  and g r a i n  s i z e  o f  t h i s  u n i t ,  i t  

does n o t  appear t o  be conducive t o  groundwater f l ow .  . _-- __-- 

Lacus t r i ne  C lay  - The l a c u s t r i n e  c l a y  u n i t  was depos i ted  when t he  Lake 

E r i e  P l a i n  was, o ~ c u - ~ i e d  by g l a c i a l  Lake Warren (approx imate ly  11,000 t o  
- - -  - 

12,000 years  ago). Th i s  u n i t  appears t o  unde r l y  t he  e n t i r e  s i t e .  Tes t  

bo r i ng  data suggest t h a t  t h i s  u n i t ' s  th ickness  ranges f rom 10 f e e t  (MW-7) 

t o  21 f e e t  (MW-4) and c o n s i s t s  o f  medium t o  s t i f f ,  gray t o  brown s i l t y  _ _ ___i______.._____... ..-- I ....- .. --- . . 

c l a y  t o  c l ayey  s i l t .  
-. -, - - - . . - ----. . 

Gra in  s i z e  analyses o f  l a c u s t r i n e  c l a y  samples c o l l e c t e d  f rom MW-4 and 

MW-7 i n d i c a t e  t h a t  t he  composi t ion o f  t h i s  m a t e r i a l  i s  p r i m a r i l y  s i l t  and 

c lay .  Due t o  t he  s t i f f n e s s  and composi t ion o f  t h i s  u n i t ,  i t  appears 

t h a t  i s  i s  n o t  conducive t o -  
/------ .- 

groundwater.. f 1 ow. 

Sand and Gravel U n i t  - T h i s  u n i t  was o n l y  encountered i n  bo r i ngs  MW-2 and 

i MW-4 and was found between t he  l a c u s t r i n e  c l a y  and bedrock. It i s  very  

dense, f i n e  t o  coarse sand and/or gravel  and ranges i n  th ickness  from two 

(MW-2) t o  f i v e  f e e t  (MW-4). The h i g h  dens i t y  o f  t h i s  m a t e r i a l  i n d i c a t e s  

1 @ t h a t  i t  i s  probably  g l a c i a l  till. 
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A1 though sand and gravel  depos i ts  a re  general  l y  good water  t ransducers,  

the  h igh  dens i t y  o f  t i l l s  r e s t r i c t s  groundwater f l o w  by l i m i t i n g  

a v a i l a b l e  pore space. Thus, i t  appears t h a t  t h i s  u n i t  i s  n o t  conducive 
/' 

t o  groundwater f low.  

Bedrock-Levanna Shale - The bedrock unde r l y i ng  the  s i t e  i s  a Middle 

Devonian shale (depos i ted  approx imate ly  375 mi 11 i o n  years  ago), r e p o r t -  

ed l y  t o  be t he  Levanna Shale Format ion (see Reference 3 ) .  Th i s  b lack  

sedimentary rock i s  f i s s i l e  ( e a s i l y  broken a long  cleavage p l a i n s )  and 

gene ra l l y  e a s i l y  augered. Th i s  l a t t e r  c o n d i t i o n  i s  evidenced by t he  f a c t  

t h a t  t he  augers were ab le  t o  advance beyond t he  p o i n t  where shale was 

f i r s t  encountered i n  MW-7 . Dur ing  d r i l l i n g  a t  t h i s  l o c a t i o n ,  shale 

fragments were c o l l e c t e d  i n  t he  s p l i t  spoon sampler between 22 and 48 

f e e t  below ground surface. The sha le  r e t a i n e d  by t h e  s p l i t  spoon sampler 

was l aye red  w i t h  t h i n  seams o f  s i l t y  c l a y .  
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4.0 GROUNDWATER 

Th is  s e c t i o n  discusses groundwater f l o w  i n  t h e  o n - s i t e  f i l l  ma te r i a l s .  

Groundwater f l o w  i n  t he  remain ing geo log ic  fo rmat ions  a t  t h e  s i t e  was no t  
/'- 

s tud ied  and, thus, i s  no t  addressed here in .  

1' 4.1 Groundwater Cond i t ions  

1 Groundwater a t  t h e  s i t e  was encountered i n  t h e  f i l l  m a t e r i a l s  a t  a  depth 

o f  about f i v e  f e e t  f rom ground surface. Th is  water bear ing  zone i s  con- 

s idered  t o  be unconfined. Hence, t h i s  ho r i zon  i s  c a l l e d  t he  upper uncon- 

f i n e d  water bear ing  zone. Th is  zone appears t o  be separated from the  

lower sand and g rave l  and bedrock fo rmat ions  by t he  l a c u s t r i n e  c l a y  u n i t  

which appears t o  be cont inuous across t he  s i t e ,  a l though a d d i t i o n a l  da ta  

a re  r e q u i r e d  f o r  con f i rmat ion .  

A  p o t e n t i o m e t r i c  su r face  contour  map rep resen t i ng  t he  groundwater con- 

d i t i o n s  i n  t h i s  upper unconf ined zone i s  presented as F igure  4-1. Th is  

map has been prepared u t i  1  i z i  ng 1  i nea r  i n t e r p o l  a t i o n  methods between 

m o n i t o r i n g  we l l s ,  t h e  water l e v e l  i n  t he  Union Ship Canal and an 

i n t e r p r e t a t i o n  of s i t e  geology. The contour  map i s  based upon ground- 

water and sur face  water l e v e l  measurements made on Apr i  1  5, 1988 which 

a re  inc luded  i n  Appendix C, Table 1. As i n d i c a t e d  on F igu re  4-1, t h e  

groundwater f l o w  d i r e c t i o n  f o r  t h i s  date i n  t h e  upper unconf ined zone was 

g e n e r a l l y  towards t h e  Union Ship Canal f rom t h e  nor th ,  south and east.  

The h y d r a u l i c  g rad ien t  a t  t h e  s i t e  'could o n l y  be computed f o r  t h e  areas 

between t h e  mon i t o r i ng  w e l l s  and t he  Union Ship Canal (see F igu re  2-3). 

The h y d r a u l i c  g rad ien t  on t h e  south s i de  o f  t h e  canal ranged from 0.013 

@- t o  0.026. The h y d r a u l i c  g rad ien t  on t h e  n o r t h  s ide  o f  t h e  canal was 



s l i g h t l y  h igher  and ranged from 0.023 t o  0.046. The mon i t o r i ng  w e l l s  are 

c l o s e r  t o  t h e  canal on t h e  n o r t h  side. Thus, t h e  h igher  h y d r a u l i c  gra- 

d i e n t  on t he  n o r t h  s i de  o f  t h e  canal may i n d i c a t e  t h a t  t h e  g rad ien t  

increases i n  a  d , j r ec t i on  toward t he  canal. 
/ 

The h y d r a u l i c  c o n d u c t i v i t i e s  f o r  t he  upper unconf ined zone ranged f rom 

1.6~10'5 cent imeters  per second (cm/sec, MW-3) t o  2.5~10'3 cm/sec (MW-7). 
-. - 

Permeab i l i t y  across t h e  s i t e  d i d  no t  appear t o  f o l l o w  any spac ia l  d i s t r i -  

b u t i o n  p a t t e r n  t h a t  would i n d i c a t e  t h a t  one area o f  t h e  s i t e  was more 

permeable than another. The p o r o s i t y  of t h i s  zone was est imated t o  be 

0.35. H o r i z o n t a l  f l o w  r a t e s  fo r  t h e  upper unconf ined zone were ca lcu-  

l a t e d  us ing  t he  Darcian equat ion  and t h e  f o l l o w i n g  in fo rmat ion :  

Hydraul  i c  Conduc t i v i t y  . = 1.6~10'5 cm/sec t o  2 . 5 ~ 1 0 ' ~  cm/sec 

Hyd rau l i c  Gradient  = 0.013 t o  0.046 

Est imated Average P o r o s i t y  = 0.35 

Based upon these values, est imated f low r a t e s  between t h e  mon i t o r i ng  

w e l l s  and t h e  canal are expected t o  range between 0.0017 and 0.93 f e e t  

per  day. 

4.2 Union Ship Canal 

I t  was observed t h a t  t h e  Union Ship Canal w a l l s  had numerous cracks and 

open seams i n  t h e  concrete dock face. Groundwater was observed f l o w i n g  

through t h e  t imber  c r i b b i n g  i n t o  t h e  eas te rn  end o f  t h e  canal where t he  

sur face  water l e v e l  was below the  t o p  o f  t he  c r i bb ing .  Based upon t h e  

above cond i t ions ,  i t  appears t h a t  t h e  canal w a l l s  are perv ious.  However, 



t h e  p e r m e a b i l i t y  o f  t h e  canal  w a l l s  cou ld  n o t  be est imated w i t h  t h e  

a v a i l a b l e  data. 

I t  appears t h a t  groundwater f l o w  a t  t h e  s i t e  i s  i n f l u e n c e d  by water 
f 

l e v e l s  i n  t h e  canal, because t h e  canal  w a l l s  are perv ious.  On A p r i l  5, 

1988, water  l e v e l s  i n  t h e  canal  were lower than nearby groundwater 

l eve l s .  Therefore,  t h e  canal  was behaving as a  s ink .  However, t h e  water 

l e v e l s  i n  t h e  Union Ship  Canal l i k e l y  f l u c t u a t e  w i t h  t h e  l e v e l s  o f  Lake 

E r i e .  Thus, seasonal as we1 1  as d a i l y  v a r i a t i o n s  i n  groundwater l eve l s ,  

. f l o w  d i r e c t i o n s ,  g r a d i e n t s  and v e l o c i t i e s  a t  t h e  s i t e  may occur.  

A d d i t i o n a l  s tud ies ,  such as t h e  use of cont inuous water l e v e l  r eco rde rs  

i n  t h e  m o n i t o r i n g  w e l l s  and t h e  canal ,  would be r e q u i r e d  t o  mon i to r  t h e  

e f f e c t s  o f  t h e  canal  water l e v e l  f l u c t u a t i o n s  on t he  s i t e  groundwater 

cond i t i ons .  

I 
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5.0 DISCUSSION OF ANALYSES 

5.1 I n t r o d u c t i o n  

/- 

Accompanying normal p i g  i r o n  manufac tu r i  ng and re1  a ted  i n d u s t r i a l  a c t i v i -  

t i e s ,  s p e c i f i c  types o f  m a t e r i a l  s  and t h e i r  wastestreams were commonly 

found i n  c o n t a c t  w i t h  t h e  s o i l s  on -s i t e .  Such areas o f  v i s u a l  d i s c o l o r a -  

t i o n  o r  p o s s i b l e  s p i l l a g e  t h a t  a re  commonly assoc ia ted  w i t h  p roduc t  

storage o r  m a t e r i a l  t r a n s f e r  were t h e  focus o f  much o f  t he  sample c o l l e c -  

t i o n  f o r  t h i s  i n v e s t i g a t i o n .  Se lec t i on  o f  a n a l y t i c a l  parameters were 

based on p rev ious  knowledge o f  t he  area and i t s  i n d u s t r i e s  as w e l l  as 

p r i o r  i n v e s t i g a t i o n s  of ad jacen t  f a c i l i t i e s ,  and f rom a  knowledge o f  con- 

taminants commonly found a t  such s i t e s  and s p e c i f i c  wastestreams p o s s i b l y  

p resen t  a t  t he  . s i t e  .- 

The parameters i n  Table 5-1 were deemed app rop r i a te  t o  eva lua te  t h e  per -  

t i n e n t  areas o f  t he  s i t e  f o r  r e l a t e d  chemical contaminat ion.  Th i s  para- 

meters l i s t  serves as t he  base l i ne  o r  " i n d i c a t o r  parameter l i s t "  t o  which 

the  m a j o r i t y  o f  samples were sub jec ted  d u r i n g  1  abora to ry  ana l ys i s .  The 

o v e r a l l  sampling and a n a l y t i c a l  program i s  presented i n  Table 5-2. 

5.2 A n a l y t i c a l  Method01 oqy 

A1 1  t he  samples rep resen t i ng  s o i l s ,  sediments and aqueous ma t r i ces  were 

analyzed u s i n g  s p e c i f i c  method01 og ies  i n  accordance w i t h  USEPA p r o t o c o l  

s e t  f o r t h  i n  "Methods f o r  Chemical Ana lys is  o f  Water and Wastes1' 

EPA-600/4-79-020, March 1979 ( ~ e v i ' s e d  December 1982). Resu l ts  o f  the  

a n a l y t i c a l  program can be found i n  Appendix D. 

i RECRA ENVIRONMENTAL. INC. 



TABLE 5-1 

INDICATOR PARAMETER LIST 

pH (water only) 

Conductivity (water only) 

Total Recoverable Phenolics 

Total Cyanide 

Oil and Grease 

Ammoni a 

Arsenic, Total 

Chromi um, Total 

Copper, Total 

Lead, Total 

Volatile Organic Scan 

Halogenated Organic Scan 

Polychlorinated Biphenyls 

Asbestos (water only) 

EP Toxicity (metals only)/select samples 

XCRA ENVIRONMENTAL. INC. 



TABLE 512 

SAMPLING AND ANALYSIS PROGRAM 

ANALYTICAL 
I .D. SUMMARY JOB 

SAMPLES NUMBER TABLE (S ) NUMBER 
I 

1 Twenty-nine (29)  su r f ace  s o i  1 samples 
f o r  i n d i c a t o r  parameters 

1 Four ( 4 )  sediment samples; t h r e e  ( 3 )  
f rom canal bottom and one ( 1 )  f rom pond 
f o r  i n d i c a t o r  parameters 

Four ( 4 )  surface water samples; t h r e e  ( 3 )  
f rom canal and one ( 1 )  f rom pond f o r  
i n d i c a t o r  parameters 

Three ( 3 )  canal  waters f o r  t o t a l  
asbestos con ten t  

Seven (7 )  subsur f  ace s o i  1 samples f rom 
I b o r i  ngs ( sa tu ra ted  zone) f o r  i n d i c a t o r  

parameters 

I 
1 Seven ( 7 )  subsurface s o i  1 samples f rom 

bor ings  (unsa tu ra ted  zone) f o r  i n d i c a t o r  
parameters I I 

One ( 1 )  composite s o i  1 sample f rom 
I 
i 

saturated zone/bor ing and one ( 1 )  
t composite s o i l  sample f rom unsa tu ra ted  

zonelbor ing f o r  HSL 
I 
I 
I Seven (7 )  g ra i n - s i ze  analyses on s e l e c t  

subsurface s o i l  samples 

Sa t .  Comp. 
Unsat. Comp. 

88-123 
88-123 A-D 

88- 123 
88-123 A-D 

88-123 
88-123 A-D 
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TABLE 5-2 
(con t inued)  

SAMPLING AND ANALYSIS PROGRAM 

I .D. 
SAMPLES NUMBER 

I 1  I Seven ( 7 )  groundwater samples f rom MW 1 
mon i t o r i ng  w e l l s  f o r  i n d i c a t o r  parameters MW2 

I MW4 

I Seven ( 7 ) groundwater samples f rom 
mon i t o r i ng  w e l l s  f o r  HSL 

I 

Three ( 3 )  composite surface s o i  1 samples 
. f o r  EP T o x i c i t y  (meta ls  o n l y )  t o  c o n s i s t  of :  

I One ( 1 )  No r th  of canal (LF)  - Samples 3, 4, Comp 1 
I 

5, 6, 7, 8, 9, 
One ( 1 )  o i l  shack area - Samples 25, 26, Comp 2 
27, 29 
One ( 1 )  south of canal (random) - Samples Comp 3 

I , One ( 1 )  canal  sediment Canal Comp 

I 
One ( 1 )  subsurface b o r i n g  sa tu ra ted  zone HF-1/SB-3 

HF-2/SB-4 
HF-3/SB-6 
HF-4/SB-5 

I HF-5/SB-5 
HF-6/SB-4 
HF-7/SB-9 

I One ( 1 )  subsurface b o r i n g  sa tu ra ted  zone HF-1/SB-2 
HF-2/SB-2 

I 
HF -3/SB -2 
HF-4/SB-2 
HF-5/SB-3 

HNHL l l 1 LHL 

SUMMARY JOB 
TABLE (S ) NUMBER 

88-123 
88-123 A-D 

88-123 
88-123 A-D 

RECRA ENVIRONMENTAL, INC. 
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TABLE 5-2 
( c o n t i  nued) 

SAMPLING AND ANALYSIS PROGRAM 

SAMPLES 

ANALYllCAL 
I.D. SUMMARY JOB 

NUMBER TABLE(S) NUMBER 

Analyzed f o r  EP Tox (Meta ls )  

Three ( 3 )  composite sur face  s o i l  samples 
( 1 )  n o r t h  o f  canal  
( 1 )  o i  1  shack area 

I ( 1 )  south of canal  

One ( 1 )  composite canal sediment 

One ( 1 )  composite s o i  1  sample f rom b o r i n g  
we1 1  s  ( sa tu ra ted  zone) 

One ( 1 )  composi t e  s o i  1  sample f rom b o r i n g  
w e l l s  (unsa tu ra ted  zone) 

Comp 1 
Comp 2  
Comp 3  

Canal 
Comp . 
Sat .  
Comp . 
Unsat. 
Comp . 

Analyzed by Phase Con t ras t  Microscopy f o r  
To ta l  Asbestos F i b e r s  

1 
I . Grain S ize  Ana l ys i s  i 

RECRA ENVIRONMENTAL, INC. 



One sample from each of the  seven subsurface bor ings were se lec ted  f o r  

g ra in -s ize  ana lys is  us ing  s ieve and hydrometer, ASTM D422-63. The g ra in -  

s i ze  t e s t  r e s u l t s  a re  inc luded i n  Appendix B. A s e l e c t  group o f  th ree  
/ 

aqueous samples were analyzed fo r  asbestos content  by ~ r a n s m i s s i o n  

I 
E lec t ron  Microscopy. Resul ts  o f  these analyses are presented i n  Appendix 

E. 

1 The a n a l y t i c a l  r e s u l t s  f o r  s o i l  and sediment samples c o l l e c t e d  a t  the 

s i t e  have been summarized i n  Tables 5-3, 5-4 and 5-5 and those f o r  

, 
groundwater and surface waters i n  Table 5-6. The s i t e  map presented i n  

F igure 2-1 shows the l oca t i ons  of the  var ious  sampling po in ts .  

Only a n a l y t i c a l  values above the maximum a1 1  owable concent ra t ion  1  i m i  t s  

( i .e. ; groundwater standards),  as es tab l ished by s t a t e  o r  federal agen- 

c ies,  a re  presented i n  these tables,  where appropr iate.  A n a l y t i c a l  

values f o r  ma te r i a l s  t h a t  do n o t  have we l l  de f ined maximum l i m i t s ,  such 

as t o t a l  metals i n  s o i l  o r  v o l a t i l e  organics (VO), are inc luded i n  the 

I appropr iate tables,  i f  these values appear noteworthy. 

5.3 Environmental Assessment o f  E x i s t i n g  S i t e  Condi t ions 

5.3.1 Surface S o i l s  

The surface " s o i l s "  a t  the  s i t e  are predominantly n o t  na tu ra l  s o i l s .  

1 : Instead, they appear t o  be var ious types o f  f i l l  ma te r ia l  i n c l u d i n g  c i n -  

ders, ash, s lag  and debr is  from the  demol i t ion  a c t i v i t i e s  c a r r i e d  o u t  on 

s i t e .  One o r  more heavy metals were found i n  v i r t u a l l y  a1 1  o f  t he  sur-  

face " s o i l s "  a t  concentrat ions we l l  above those t y p i c a l l y  found i n  

na tura l  s o i l s  such as s i l t y  o r  c layey loams (Table 5-3). 

' @  
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i 8  l/T8282.10 
TABLE 5-3 

COMPARISON OF EXPECTED HEAVY METAL CONCENTRATIONS 
FROM NATURALLY OCCURRING SOILS TO 

METAL CONCENTRATIONS FOUND I N  SURFACE SOILS AT THE HANNA FURNACE SITE 

SAMPLE I.D. TOTAL METALS (PPM) f 

I ARSENIC CHROMIUM COPPER LEAD 

I Concen t ra t ion  Range i n  5-10 15-100 20-50 8- 30 
N a t u r a l  l y  Occur r ing  Soi 1 s 

I: (1) i n  PPM 

Concen t ra t ion  Range i n  No Data 8-30 7-40 20-290 
I S o i l s  Located i n  I n d u s t r i a l  
1 Area ( 2 )  i n  PPM 

i . . 

I '  (1) Overcash, M.R., and Pal, D., (1979); Design o f  Land Treatment Systems f o r  
I n d u s t r i a l  Wastes-Theory and P r a c t i c e ,  Tab le  3.15, p. 107-108. 

( 2 )  EPA (1985), P r e l  i m i n a r y  E v a l u a t i o n  o f  Chemical M i g r a t i o n  t o  Groundwater and 
t h e  Niagara R i v e r  f rom Se lec ted  Waste Disposa l  S i t e s ,  Tab le  13, p. 40, 
EPA-90514-85-001. 



TABLE 5-4 

SUMMARY OF ORGANIC CONTENTS FOR SURFACE SOIL SAMPLES 

SAMPLE I.D. POLYCHLORINATED BIPHENYLS 
(AROCLOR ) ( PPM ) 

N D 
ND 
N D 

0.23 (1260) 
<0.05 (1260) 
-0.070 (1254) 
<0.05 (1260) - 
0.53 (1254) 

<0.05 (1260) 
0.17 (1254) 

OIL 81 GREASE 
(PPM 

I ,  ND - Ind i ca tes  Const i tuents Were Not Detected 

AMMONIA 
(PPM) 

RECRA ENVIRONMENTAL, INC. 



TABLE 5-5 

COMPARISON OF EXPECTED HEAVY METAL CONCENTRATIONS 
FROM, NATURALLY OCCURRING SOILS TO 

METAL CONCENTRATIONS FOUND I N  SUBSURFACE (BORINGS) SOILS 
AT THE HANNA FURNACE SITE 

-- 

- -7 
TOTAL METALS (PPM) SAMPLE I.D. SOURCE 

1 ARSENIC CHROMIUM COPPER LEAD 

I Concen t ra t ion  Range i n  
I I Na tu ra l  l y  Occur r ing  Soi 1  s  

(1) i n  PPM 

Concen t ra t ion  Range i n  No Data 8-30 7-40 20-290 
Soi 1s Located i n  I n d u s t r i a l  
Area (2 )  i n  PPM 

Unsaturated 
Zone 

Unsaturated 
Zone 

Unsaturated 
Zone 

Unsaturated 
Zone 

Unsaturated 
Zone 

Unsaturated 
Zone 

Unsaturated 
Zone 

Sa tu ra ted  Zone 
Sa tu ra ted  Zone 
Sa tu ra ted  Zone 
Sa tu ra ted  Zone 
Sa tu ra ted  Zone 
Sa tu ra ted  Zone 
Sa tu ra ted  Zone 

Canal 
Canal 
Canal 
Pond 

(1) Overcash, M.R., and Pal, D., (1979); Design of Land Treatment Systems f o r  I n d u s t r i a l  

I Wastes-Theory and P rac t i ce ,  Table 3.15, p. 107-108. 

I 
( 2 )  EPA (1985), P r e l i m i n a r y  Eva lua t i on  o f  Chemical M i g r a t i o n  t o  Groundwater and t h e  

R i ve r  f rom se lec ted  Waste Disposal  ~i t e s  ,- able 13, p. 40, EPA-905/4-85-001. 

a tes  Cons t i t uen t s  Were Not Detected 



TABLE 5-6 

COMPARISON OF ANALYTICAL RESULTS OBTAINED FROM 
GROUNDWATER, SURFACE WATER AND POND WATER 

FROM HANNA FURNACE SITE TO NEW YORK STATE GROUNDWATER STANDARDS 

RECRA ENVIRONMENTAL. INC. 

Parameter 

PCBs (A roc lo r )  

To ta l  Metals 
Arsenic 
Chromi um 
Lead 

Tota l  Recoverable 
Pheno 1 i cs 

Tota l  Cyanide 

PH 

New York S ta te  
Groundwater 

Standard (PPM) 

0.001 

0.025 
0.05 
0.025 

0.001 

0.20 

6.5-8.5 

New York S ta te  
E f f l u e n t  Standards 

o r  Discharge L i m i t s  t o  
Groundwater (PPM) 

0.001 

0.05 
0.10 
0.05 

0.002 

0.40 

6.5-8.5 

MONITORING WELL 

MW-1 

0.10 
0.059 
0.12 

0.40 

9.56 

CANAL POND 

P-3 

1.3 
( 1248) 
0.85 

( 1254) 

MW-2 

8.95 

A(1-3) 

<0.1 
TI260 ) 

L 

C(1-3) 

<0.1 
(T260) 

MW-4 

<0.1 
T1242) 

0.13 
0.14 
0.35 , 

0.36 

8.93 

MW-5 

C0.1 
T1242: 
<o. 1 - 
( 1260 ) 

0.02 

MW-6 

0.49 

MW-7 

<0.1 
T1260) 

0.05 

0.013 



l 1  
Lead concentrat ions ranged from 5 t o  200 times the  concentrat ions t y p i c a l  

o f  na tura l  s o i l s .  Copper was e levated r e l a t i v e  t o  na tura l  s o i l s  i n  80% 

o f  the  samples, most o f  which ranged from 5 t o  10 times the  na tura l  
/'- 

l e v e l s  w i t h  a  few samples as much as 50 times those l eve l s .  chromium was 

elevated i n  l e s s  than 20% o f  the samples and was very h igh  i n  on ly  one 

sample. Arsenic was marg ina l ly  h igher  than na tu ra l  s o i l  concentrat ions 

i n  about h a l f  the samples, b u t  never a t  more than f o u r  t imes t y p i c a l  

natura l  s o i  1  concentrat ions. 

I 

Three composites o f  the  surface s o i l  samples were tes ted  f o r  the charac- 

t e r i s t i c  hazardous waste proper ty  o f  EP T o x i c i t y .  One composite con- 

s i s t e d  of samples from no r th  o f  the  Union Ship Canal, another from 

samples south o f  the canal, and the  t h i r d  o f  samples from the  " o i l  shack 

area". None o f  the  e x t r a c t s  exceeded the  maximum al lowable con- 
. . . . .- - -. . -- -- .- . - . . - ... -2 ~_ _ 

- -  - -  
r--i-.-____l 

- 
-----_ _ 

cen t ra t ions  f o r  any o f  the  EP T o x i c i t y  metals.  Lead was present  i n  the  
~. _ ._.. _ -_._ =  ̂ ,---_ __-_ 

- .  

ex t rac ts  from a l l  th ree  composites and reached two t h i r d s  o f  the  maximum 

al lowable concentrat ion i n  the  e x t r a c t  o f  the  composite from around the  

" o i l  shack area". While none o f  these composites e x h i b i t e d  the  charac- 

t e r i s t i c  of EP Tox i c i t y ,  there  i s  a  subs tan t i a l  p o s s i b i l i t y  t h a t  i n d i v i -  

dual samples o r  other  areas o f  e levated concentrat ions,  p a r t i c u l a r l y  from 

around the  " o i l  shack1', could e x h i b i t  the  c h a r a c t e r i s t i c  o f  EP T o x i c i t y  

and be c l a s s i f i e d  as hazardous wastes, i f  tes ted  separately.  I n  a d d i t i o n  

t o  i t s  regu la to ry  s ign i f i cance,  the  EP T o x i c i t y  r e s u l t s  i n d i c a t e  t h a t  a  
. - 

small f r a c t i o n  o f  the lead present  i n  the  samples i s  leachable. Since 
__ _.-_ - ... __.. _ , 

lead i s  present  a t  s u b s t a n t i a l l y  g rea te r  than na tu ra l  l e v e l s  i n  almost 

every sur face sample c o l l e c t e d  a t  the  s i t e ,  the sur face " s o i l s "  could 

represent a  subs tant ia l  source o f  lead a v a i l a b l e  f o r  m o b i l i z a t i o n  t o  

ground and surface waters. Th is  circumstance takes on added s i g n i f i c a n c e  

I RECRA ENVIRONMENTAL, INC. 
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i n  l i g h t  of a  recent  EPA proposal t o  reduce the  maximum l e a d  con- 

c e n t r a t i o n  pe rm iss ib l e  i n  d r i n k i n g  water f rom 50 t o  5 p a r t s  p e r  b i l l i o n .  ( , 3 0 < ~ , , ~  

The maximum contaminant l e v e l  a l lowed i n  EP T o x i c i t y  e x t r a c t s  has 
F 

gene ra l l y  been s e t  a t  100 t imes the  d r i n k i n g  water s tandard may p o r t e n t  a  

comparable reduc t i on  i n  the  EP T o x i c i t y  c r i t e r i a  which would substan- 

t i a l l y  increase the  l i k e l i h o o d  of some o f  t he  sur face " s o i l s "  be ing  

c l a s s i f i e d  as hazardous wastes. 

PCBs were de tec ted  i n  a  t h i r d  t o  a  h a l f  o f  t he  sur face " s o i l "  samples - 
b u t  the  h ighes t  concent ra t ion  detected was 1.3 ppm which i s  we l l  below 

the concent ra t ion  a t  which the  need f o r  c lean  up begins t o  be considered. 

PCBs do n o t  appear t o  be a  major concern a t  t h e  s i t e  (Table 5-4). 

V o l a t i l e  organic  substances. were on l y  de tec ted  a t  a  h i g h  concent ra t ion  i n  

one sample from near t he  " o i l  shack", however, o i l  and grease exceeded 

1,000 ppm i n  h a l f  t he  sur face  s o i l  samples and was as h igh  as 16% and 27% 

i n  two samples from the  " o i l  shack" area (Table 5-4). The m a t e r i a l  

i d e n t i f i e d  as " o i l  and grease" i nc lude  any substances so lub le  i n  f r eon  

which would i n c l u d e  any l i p o p h i l i c  ma te r i a l s .  The f requent  occurrence o f  

e leva ted  l e v e l s  o f  o i l  and grease probably  r e f l e c t s  t he  l ong  i n d u s t r i a l  

h i s t o r y  o f  the  s i t e  and sloppy o r  care less  m a t e r i a l  hand1 i n g  p rac t i ces .  

-re detected i n  o n l y  4  o u t  o f  29 samples, a l l  o f  which were i n  

the very low p a r t  pe r  m i l l i o n  range. Such concent ra t ions  i n  s o i l s  do n o t  

pose a  ser ious  concern. The key quest ion f o r  phenols a t  t h i s  s i t e  a re  

the  concent ra t ions  t h a t  may be p resent  i n  ground o r  sur face waters.  
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Ammonia was p resen t  i n  a m a j o r i t y  o f  t he  surface " s o i l s "  a t  severa l  t imes - 
t y p i c a l  n a t u r a l  s o i l  concen t ra t ions .  Again, these s o i l  concen t ra t ions  

a re  n o t  .a p a r t i c u l a r  concern s ince  t he  key ques t ion  f o r  ammonia, l i k e  
/- 
/ 

phenol, i s  t he  concent ra t ions  i n  ground and sur face  waters.  C e r t a i n  c o l d  

water f i s h ,  i n c l u d i n g  the  salmonids, a re  q u i t e  s e n s i t i v e  t o  ammonia 

depending on t he  temperature and pH o f  t he  water. 

Cyanide was a1 so de tec ted  i n  most o f  t he  sur face  " s o i l 1 1  samples. Most o f  - 
the samples had low p a r t  pe r  m i l l i o n  concent ra t ions ,  however, two samples 

exceeded 250 ppm t o t a l  cyanide. I f  the  cyanide i n  these two samples 

proved t o  be " a v a i l a b l e  cyanide"  the  samples cou ld  be c l a s s i f i e d  as 

hazardous waste f o r  e x h i b i t i n g  t he  c h a r a c t e r i s t i c  o f  r e a c t i v i t y .  The 

degree o f  concern posed by the  cyanide found i n  t he  m a j o r i t y  o f  t he  

samples depends h e a v i l y  on t he  chemical form o f  t he  cyanide present .  

Simple cyanide s a l t s  can be r e a d i l y  conver ted t o  hydrogen cyanide (HCN), 

which i s  t he  t o x i c  form o f  cyanide; whereas, a number o f  the  complex 

cyanides a re  n o t  r e a d i l y  conver ted t o  HCN and a re  much l e s s  t o x i c .  The 

r e a d i l y  conver ted cyanides a re  the  ones cons idered t o  be " a v a i l a b l e  

cyanides." A v a i l a b l e  cyanides can be q u i t e  t o x i c  t o  humans, w i l d 1  i f e  and 

f i s h  t h a t  may come i n  con tac t  w i t h  them. Cyanides can be adsorbed by 

i n h a l a t i o n  and i n g e s t i o n  and through t h e  s k i n  t o  some degree. The t o t a l  

cyanide concent ra t ions  found i n  t h e  s o i l s  should be viewed w i t h  some con- 

cern  b u t  t he  app rop r i a te  degree o f  concern depends on t he  i d e n t i t y  o f  t h e  

chemical species present .  
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5.3.2 Subsurface Soils 

On the whole, the subsurface <n i l  ~ p ~ x b i b i t P r l c h  lw-Q 

tamination than the surface soi ls .  O u t  of 14 samples analyzed, only-two .----------- -"..."-- .-em- - .- 

had lead concentrations substantially higher than typically found i n  - 
natural soil s ,  three had sl ightly elevated arsenic concentrations, one - 
had a very s l ight ly elevated copper concentration, and none had abnormally - 
high chromium concentrations (Table 5-5). 

Two composite samples of so i l s  from the subsurface, one each from the 

unsaturated and saturated zones, were tested for EP toxicity for metals. 

Very low levels of arsenic, barium, chromium and lead were found i n  the 

extracts, however the concentrations never exceeded one - f i f t i e t h  ( 1/50) - -7.- 

of the maximum .a1 1 owable extract concentrations. I t  i s  very unlikely, _ _____ _____-_ ____ . ". _- . -- -- 
therefore, that  any of the subsurface so i l s  would be classif ied as hazar- "- --- -- - -  - - -  - - 

dous wastes for exhibiting the hazardous characteristic of EP toxicity.  
. 

The lead concentrations i n  these extracts indicates tha t  a small amount 

of the 1 ead present i n  these s a w s  - 1s-leachable -but the subsurface -__ _ _-__- . I---- " -  - 
soi ls  appear to  be of much less  concern as a possible source of lead 

--------_ __ _____-- - 
available to  migrate to  groundwater than do the surface so i l s .  

PCBs and phenols were not detected i n  the subsurface soil samples and . - 
volati le and halogenated organics were not detected a t  levels that  would - -  _2_ 

be any cause for concern. Oil and grease was somewhat elevated i n  two 

samples b u t  not to  the degree evidenced i n  the surface so i l s .  

Ammonia was elevated relative to  typical natural so i l s  i n  a l l  of the - 
samples and was substantially elevated i n  4 of the 14 samples. As 

'fb discussed above, the main concern w i t h  these resul ts  would be i f  the 
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ammonia mig ra ted  t o  sur face  waters where i t  c o u l d  have an adverse e f f e c t  

on s e n s i t i v e  f i s h  popu la t ions .  

Cyanide was de tec ted  i n  h a l f  o f  t he  subsurface s o i l  samples b u t  o n l p o n e  
/-- 

sample approached t he  concen t ra t i on  a t  which t he  s o i l  m igh t  e x h i b i t  t he  
--.. \ 

hazardous c h a r a c t e r i s t i c  o f  r e a c t i v i t y .  Again, the  degree o f  concern 

posed by t he  cyanide w i l l  depend on t h e  chemical species p resen t  and t he  

a b i l i t y  o f  t he  cyanide t o  m ig ra te  t o  sur face  waters o r  t o  be t r anspo r ted  

i n  groundwater. 

Composites of the  sa tu ra ted  and unsa tu ra ted  zone subsurface samples were - 
analyzed f o r  v o l a t i l e  and s e m i - v o l a t . i U z a r d o u s  Substance L i s t / T a r g e t  

Compounds L i s t  cons t i t uen t s .  AEetone was de tec ted  a t  about 50 ppm and 
= - - - - - - -  

methylene c h l o r i d e  was found i n  the  unsa tu ra ted  zone composite a t  2.5 - 
ppm. I n  a d d i t i o n ,  a  number o f  aromatic and po l ynuc lea r  --- . - -*, 

carbons were de tec ted  j u s t  a t  the  d e t e c t i o n  l i m i t .  Acetone was used t o  - 
clean the  s p l i t  spoon sampler between samples; t he re fo re ,  a  res idue  l e f t  

on the sampling dev ice  maybe the  source o f  the  acetone. Methylene 

c h l o r i d e  i s  a  common i n d u s t r i a l  and l a b o r a t o r y  contaminant and t he  t r aces  

o f  aromatic and po lynuc lear  aromat ic  hydrocarbons a re  c o n s i s t e n t  w i t h  t he  

cok ing  and i r o n  and s t e e l  manufactur ing a c t i v i t i e s  conducted i n  t he  area. 

None o f  t he  o rgan ic  substances a t  t he  concen t ra t i ons  de tec ted  i n  t he  sub- 

sur face s o i l  s  pose any p a r t i c u l  a r  heal  t h  t h r e a t  o r  env i  ronmental impai r- 

ment. 
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5.3.3 Sediments 

Laboratory analyses were conducted on sediment samples from the bottom of 

the Union Ship Canal and an on-site pond. Generally, the seKment -- 

samples w~-C-----.--.--.--------i-- were very similar in , ---- concentration to the surface soil samples. -- -------._ _ ..-_ _-  

Arsenic values i n  natural so i l s  range from 5-10 ppm, whereas, sediments - 
in the canal were slightly over twice th i s  h i g h  (Table 5-5). The only 

pond sediment analyzed was close to the - upper range for naturally 

occurring so i l s .  Chromium values from the sediments never exceeded those - 
values for  natural soil concentrations. Copper was elevated relat ive to  

natural so i l s  in 100% of the samples, most of which ranged from one to  

two times the natural level s .  Lead values were significantly elevated 
w 

relative to so i l s  in -a  natural set t ing,  most of which ranged from 4 to  48 

times those values. 

The three canal sediments were composited and were tested for the 

characteristic hazardous waste property of EP toxicity. -- None of the 

extracts exceeded the maximum allowable concentrations for any of the EP 
- , ._ . .  _- ...~ 

~___,_~_~~.___~_----..-..----.--------_... _.. 
- ^. 

toxicity metals. Lead was present in the extract a t  approximately one- 
- - -- - 

fourth the EPA maximum allowable concentration. Arsenic, barium and cad- - - 
mium were also detected b u t  a t  significantly lesser concentrations. 
1 

While none of the extractions produced metals a t  concentrations that  

could be deemed a hazardous substance, i f  EPA changed the maximum con- . 
taminant 1 eve1 
_._ .. .___ _ -- 

a1 . . 1 owed _in . _ d r j n k a  -..---- water for -.- lead, the canal sediments - ------ - - - - -- 

may require additional characterization. 
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PCBs were detected i n  a l l  sediment samples b u t  a t  concent ra t ions  we l l  
/ 

below SARA cleanup standards. The h ighes t  concent ra t ion  found was 0.47 

PPm- 
T 

V o l a t i l e  organics (VOS) were found i n  very low concent ra t ions  i n  a l l  

sediments. O i l  and grease exceeded 1,000 ppm i n  a l l  canal sediments w i t h  
d 

average values o f  approximately 2%. Although the pond sediment was e l e -  

vated w i t h  respec t  t o  o i l  and grease, i t s  concent ra t ion  was lower than 

most sur face and subsurface s o i l  samples. 

Phenols were found i n  two o f  t he  canal sediments a t  low concentrat ions.  - 
No phenols were detected i n  t he  pond samples. 

Amnonia was found - i n  two o f  the  canal sediments a t  very low con- - 
centra t i ons .  Cyanide was a l s o  detected i n  a l l  o f  t he  samples b u t  a t  low - 
ppm concentrat ions.  Even i f  t h i s  cyanide was "ava i l ab le "  i t s  con- 

c e n t r a t i o n  would s t i l l  n o t  gene ra l l y  be considered hazardous. 

5.3.4 Surface Waters 

The sur face waters analyzed i n  t h i s  study cons is ted  o f  samples taken from 

the Union Ship Canal and an on -s i t e  pond. Of the  i n d i c a t o r  parameters 

used i n  t h i s  i nves t i ga t i on ,  on ly  po l ych lo r i na ted  b iphenyls  (PCBs) 
+ 

exceeded New York S ta te  groundwater standards. Although present  i n  th ree  
-- -- -- 

surface water samples, t h e i r  concentrat ions were c l  ose t o  the  de tec t i on  

l i m i t  (Table 5-6). _Additional sampling and ana l ys i s  would be requjyed t o  
\ ...- ___"+------ 

conf i rm t h e i r  presence. 

_. -- --------- - 



No heavy meta ls  were found i n  con t raven t i on  o f  e i t h e r  NYS sur face  water 

I 
I )  o r  groundwater groundwater standards.  Only chromium and copper were 

de tec ted  b u t  a t  very  low concen t ra t ions .  V o l a t i l e  o rgan ics  and haloge- 

nated o rgan ics  were observed b u t  again  a t  ve r y  low concen t ra t ions .  /'- 
r 

I Three su r f ace  water  samples f rom t h e  Union Ship  Canal were analyzed 

f o r  t o t a l  f i b r o u s  asbestos. The a n a l y s i s  was conducted by Transmission . 
. ~ 

\ , : .  ,. E l e c t r o n  Microscopy (TEM) us i ng  JEOL 100 SX w i t h  Tracor  Nor thern  Energy 

I Dispe rs i ve  X-Ray Spectrometry a t  a  m a g n i f i c a t i o n  o f  10,000 X. A  m o d i f i -  

I 1  c a t i o n  o f  t he  J a f f e  p r o t o c o l  was u t i l i z e d  f o r  t h e  sample p repara t ion .  

I :  Twenty g r i d  squares were counted f o r  each ana lys is .  Resu l t s  o f  these 

analyses a re  presented i n  Appendix D a long w i t h  t h e  cor responding photo- 

micrographs. 

A t o t a l  o f  t e n  m i  1 l i  l i t e r s  o f  su r f ace  water was analyzed f rom each 

o f  t h e  samples. The minimum d e t e c t a b l e  l i m i t  f o r  t he  observa t ions  ranged 

from 5.4 x  l o 5  t o  5.7 x  l o 5  f i b e r s  per  l i t e r .  Asbestos f i b e r s  were 

observed i n  concen t ra t ions  r ang ing  f rom 5.4 x  l o 5  t o  1.08 x  106 f i b e r s  - 
per l i t e r - .  The type  o f  asbestos p resen t  was c h r y s o t i l e  CMg3Si205(OH)41 
_---.- 

which i s  a  m ine ra l  o f  t he  se rpen t i ne  group. Even a t  t he  h i ghes t  con- 

c e n t r a t i o n  o f  asbestos observed i n  t h i s  s tudy  o f  1.08 x  106 i t  i s  

s u b s t a n t i a l l y  l ess  than t h e  EPA1s Recommended Maximum Clearance Leve l  of 
- -- -- 

--=-- 

7.1 x  l o 6  which i s  t h e  l e v e l  commonly used t o  t r i g g e r  remedia l  ac t ion .  
-=------,-. -- -..-.----- --. . 

5.3.5 Groundwaters 

I 
Labo ra to r y  analyses were conducted on groundwater samples f rom the  newly 

i n s t a l  l e d  m o n i t o r i n g  we1 1s. The samples were _ analyzed _____-_.-.._.ii._.___ f o r  t h e  i n d i c a t o r  .,.. r_.___-._.. 

parameters as. we1 1 as t h e  Hazarddous Substance L i s t  (HSL ) organics .  When __-- - -=.-----.-.---._, _ _ -  _.__--- -*__ ____ 
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comparing t he  r e s u l t s  of t he  i n d i c a t o r  parameters f o r  t h e  groundwater t o  

the  New York S t a t e  Groundwater Standards, t he  groundwaters a r e  found i n  

con t raven t i on  o f  those standards f o r  seven ( 7 )  o f  t he  

(Table 5-6). 

PCBs were found i n  t h r e e  ( 3 )  of t he  groundwaters c o l l e c t e d  f rom moni- 

t o r i n g  w e l l s  (MW-4, MW-5 and MW-7). Al though i n  a l l  t h r e e  ( 3 )  w e l l s  

t h e i r  concen t ra t ions  were very  c l o s e  t o  t he  d e t e c t i o n  1 i m i t ,  t h e i r  p re -  
L . . .  .. - 7" 

sence i s  noteworthy.  A d d i t i o n a l  sampl ing and ana l ys i s ,  however, would be 

requ i red  t o  c o n f i r m  t h e i r  presence. 

Three t o t a l  meta ls  wergfoun-d- t o  exceed s t a t e  groundwater standards; -- - - - ___- __ --"---- -- - - -..---. 

arsenic ,  chromium and lead. Arsenic  was found i n  two w e l l s  a t  l e v e l s  
----- ' -. 

-. C. 

f o u r  and f i v e  . t imes t he  s t a t e  standards. Chromium a l s o  exceeded t he  
L- 

s t a t e  standards i n  two w e l l s  w i t h  a maximum concen t ra t i on  o f  over  t w i c e  

t he  acceptable l e v e l .  Lead appears t o  be t he  p r imary  source o f  concern 

f o r  groundwater a t  t he  s i t e .  Three groundwaters had l e a d  values of 2, 5 

and 14 t imes t he  s tandard concen t ra t i on  1 i m i t .  It should be no ted  t h a t  

arsenic ,  chromium and l e a d  were a l s o  found i n  e l eva ted  concen t ra t i ons  i n  

many o f  t he  surface s o i l s  o n - s i t e  and a r e  b e l i e v e d  t o  be t h e  p r i n c i p a l  

c o n t r i b u t o r  t o  these groundwater values. To ta l  recoverab le  phenol i c s  

were found e leva ted  i n  two groundwater samples and i n  one sample, 

I exceeding s t a t e  groundwater standards by 20 t imes. 

To ta l  cyanide was observed i n  t h ree  groundwater samples a t  approxima- - 
t e l y  t w i c e  t he  maximum a l l owab le  concen t ra t ions .  Th i s  was n o t  s u r p r i s i n g  

I due t o  t he  presence of cyanide i n  a m a j o r i t y  o f  t he  sur face  s o i l s  ana- 
I 

lyzed. Due t o  t he  h i g h  m ine ra l i zed  s t a t e  o f  t h e  groundwater on-s i te ,  t he  

@ species o f  cyanide i s  thought  t o  be metal  cyanide complexes and sub- 
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sequent ly  o f  1 i t t l e  o r  no environmental  s i gn i f i cance .  

The t o t a l  pH, (hydrogen i o n  concen t ra t i on )  o f  groundwater a1 so exceeds 

s t a t e  standards hav ing a range o f  va lues from t h e  t h r e e  w e l l s  o f  8 3 5  t o  

9.56. 
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6.0 RISK ASSESSMENT 

The environmental  and h e a l t h  r i s k  assessments developed f o r  t h e  s i t e  

i d e n t i f i e d  po ten t  i a1 hazards t o  human h e a l t h  and t h e  environment. ,,These 
, 

assessments were based upon on e v a l u a t i o n  of t h e  a n a l y t i c a l  t e s t  r e s u l t s  

c o l l e c t e d  du r i ng  t h e  study. The p o t e n t i a l  hazards as i d e n t i f i e d  i n  these 

assessments are summarized below: 

O Surface s o i l s  c o n t a i n i n g  o i  1 and grease, heavy meta ls  (i.e.; arse- 

n i c ,  chromium, copper and lead),  ammonia and cyanide. 

O Groundwater exceeding t he  c l a s s  GA groundwater standards f o r  arse- 

n i c ,  chromium, lead, cyanide, phenols and pH. 

O Sediments i n  t h e  bottom o f  t he  Union Ship Canal c o n t a i n i n g  o i l  and 

grease, heavy metals,  ammonia and cyanide. 

Concent ra t ions o f  heavy meta ls  i n  o n - s i t e  s o i l s  were found t o  be e l eva ted  

throughout  t he  areas sampled. When sub jec ted  t o  EP T o x i c i t y  t es t s ,  these 

s o i  1 s d i d  n o t  demonstrate c h a r a c t e r i s t i c s  o f  be ing  hazardous. Even 

though heavy meta ls  a re  abundant, t h e i r  a v a i l a b i l i t y  t o  r ecep to r s  i s  

l i m i t e d .  A common problem w i t h  e l eva ted  heavy meta l  concen t ra t i ons  i n  

s o i l  i s  i n h a l a t i o n  o f  r e s p i r a b l e  dust.  The Hanna Furnace s i t e  i s  pre-  

s e n t l y  undergoing d e m o l i t i o n  o f  s i t e  s t r u c t u r e s  b u t  c o n d i t i o n s  noted 

d u r i n g  va r i ous  s i t e  v i s i t s  d i d  n o t  demonstrate unusua l l y  dus t y  con- 

d i t i o n s .  Some areas o f  t h e  s i t e  had e leva ted  concen t ra t i ons  o f  o i  1 and 

grease. These areas were commonly observed around and ad jacent  t o  t h e  

o i l  shack b u i l d i n g  and maintenance area. The p resen t  o n - s i t e  workers a re  

sub jec ted  t o  these areas d u r i n g  normal work ing hours. Assuming t h a t  

@ t h e i r  involvement a t  t he  s i t e  w i  11 be o f  l i m i t e d  dura t ion ,  t he  r i s k  posed 
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t o  t h e i r  h e a l t h  and s a f e t y  i s  b e l i e v e d  t o  be min imal .  There i s ,  t h e r e -  

f o r e ,  minor  r i s k  assoc ia ted  w i t h  d i r e c t  c o n t a c t  o r  i n h a l a t i o n  o f  s u r f a c e  

s o i l s  t o  humans o r  w i l d l i f e .  The p o t e n t i a l  e x c e p t i o n  t o  t h i s  c o u l d  be 
/- 

cyanide,  depending on t h e  spec ies  p resen t .  

I n  some s p e c i f i c  ins tances,  groundwater was i d e n t i f i e d  as exceeding 

d r i n k i n g  wa te r  standards.  The f o l l o w i n g  shows t h e  c l a s s  GA standards and 

t h e  t e s t  d a t a  f o r  samples c o l l e c t e d  a t  t h e  s i t e .  

C lass GA Measured 
M o n i t o r i n g  Parameter Standard Concen t ra t ions  

We1 1  Analyzed (mg/l ( m g l l )  

MW-4 A r s e n i c  0.025 0.13 

MW-1 Chromi um 0.05 0.059 

MW -4 Lead  0.025 0.35 

MW-6 Cyan i de 0.2 0.49 

MW -5 Phenol s  0.001 0.02 

MW - 1 P H 6.5-8.5 9.6 

The p o t e n t i a l  r i s k  assoc ia ted  w i t h  these  c o n c e n t r a t i o n s  i s  b e l i e v e d  t o  be 

m in ima l  i n  t h a t  t h e  groundwater i s  n o t  p r e s e n t l y  b e i n g  used as a  

d r i n k i n g  water  source. The major  r i s k  t h e r e f o r e  i s  v i a  d i scharge  t o  t h e  

Union Sh ip  Canal o r  t o  t h e  o u t e r  ha rbor  area. The heavy meta l  con- 

c e n t r a t i o n s  c o u l d  be accumulated by f i s h  and move up t h e  food  c h a i n  t o  

humans, b i r d s  and o t h e r  f i s h .  The phenols, f r e e  o r  a v a i l a b l e  cyan ide and 

p o s s i b l y  ammonia c o u l d  be d i r e c t l y  t o x i c  t o  f i s h  b u t  would n o t  g e n e r a l l y  

be concen t ra ted  and passed on. The B u f f a l o  Water I n t a k e  i s  l o c a t e d  

approx imate ly  14 t o  2  m i l e s  f rom t h e  Hanna Furnace s i t e  which i s  f a r  

enough o u t  i n  t h e  l a k e  so t h a t  water  f rom t h e  s i t e  i s  u n l i k e l y  t o  be 

taken  i n t o  t h e  water l i n e s  i n  c o n c e n t r a t i o n s  o f  any s i g n i f i c a n c e .  Other 
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po tab le  water i n t akes  a re  loca ted  a long t h e  Niagara R i ve r  b u t  s i m i l a r l y  

a re  f a r  enough removed f rom t h e  s i t e  t o  be o f  l i t t l e  concern. 

The sediments a t  t h e  bottom of t h e  Union Ship Canal were no t  i d e n t i f i e d  
I 

as be ing  hazardous. E leva ted  l e v e l s  of o i l  and grease, heavy metals,  

ammonia and cyanide were observed b u t  were no t  i n  s u f f i c i e n t  con- 

c e n t r a t i o n  t o  pose a  r i s k  t o  humans o r  aqua t i c  l i f e .  

A commonly recognized method o f  i n i t i a l  l y  i d e n t i f y i n g  p o t e n t i a l  r i s k  a  

s i t e  may pose t o  human h e a l t h  and t he  environment i s  by p repa r i ng  a  

Hazardous Ranking System (HRS) score f o r  t h e  s i t e .  

As p a r t  o f  t h e  present  environmental  assessment, a  rev iew o f  t h e  NYSDEC 

Phase I HRS score was conducted. Th is  was done i n  o rder  t o  r esco re  t he  

s i t e  based on updated in fo rmat ion .  Emphasis was p laced on ga the r i ng  

i n f o r m a t i o n  where da ta  inadequacies were present  i n  t h e  Phase I. Based 

upon da ta  acqui red d u r i n g  t h e  course of t h e  p resen t  i n v e s t i g a t i o n ,  t h e  

f o l l o w i n g  i s  a  r e v i s e d  HRS score f o r  t h e  s i t e .  

SM = 12.28 (Sgw = 6.12 SSw = 20.36 Sa = 0 )  

SFE = 0  

SDC = 50.0 

O r i g i n a l  HRS scores generated d u r i n g  t h e  Phase I i n v e s t i g a t i o n :  

SM = 8.73 (Sgw = 4.08 SSw = 14.55 Sa = 0 )  

SFE = 0  

SDC = 50.0 

I RECRA ENVIRONMUCIAL, INC. 



The work sheets  and s e l e c t  documentat ion r e c o r d s  used t o  generate  t h e  

r e v i s e d  HRS score  a re  p r o v i d e d  i n  Appendix H. 

The f a c t o r s  caus ing  t h e  changes i n  s c o r i n g  are  p r i m a r i l y  those  d e a i n g  
/ 

w i t h  p o t e n t i  a1 m i g r a t i o n  o f  contaminants  f rom t h e  s i t e ,  e s p e c i a l  l y  those 

r e l a t e d  t o  groundwater.  A l though  t h e  m i g r a t i o n  score  has changed, i t  

remains w e l l  below t h e  guidance v a l u e  used f o r  nomina t ion  on to  t h e  NPL 
* 

(HRS score of 28.5 o r  g r e a t e r ) .  
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7.0 PRELIMINARY ENGINEERING ASSESSMENT 3F REMEDIAL ALTERNATIVES 

Th i s  p r e l i m i n a r y  eng ineer ing  assessment p rov ides  op in ions  w i t h  r ega rd  t o  

/'- 
f e a s i b l e  remedial  measures and t h e i r  e f f e c t i v e n e s s  i n  remed ia t ing  the  

environmental  hazards t h a t  may e x i s t  a t  t h e  s i t e  based on t h e  data.  f u r -  

n ished i n  t h i s  study. These da ta  a r e  descr ibed  i n  Sect ions 5.0 and 6.0. 

An order-of-magnitude c o s t  es t imate  i s  presented f o r  each f e a s i b l e  reme- 

d i a l  measure and a l t e r n a t i v e .  The i d e n t i f i c a t i o n  (sc reen ing)  o f  remedial  

measures and subsequent eva lua t i on  o f  remedial  a l t e r n a t i v e s  i s  based upon 

data c o l l e c t e d  du r i ng  t h i s  study and t he  environmental  and h e a l t h  r i s k  

assessments. It should be recognized t h a t  t he  a v a i l a b l e  data base i s  

1 i m i t e d  t o  t he  i n fo rma t i on  c o l l e c t e d  t o  da te  (Appendix G). Should add i -  

t i o n a l  da ta  be c o l l e c t e d ,  i t  i s  p o s s i b l e  t h a t  t h e  remedial  measures pre-  

sented may change. 

7.1 Screening o f  Remedial Technologies 

7.1.1 Screening of  General Remedial Techno1 oq ies  

As an i n i t i a l  step, va r ious  ca tego r i es  o f  general  remedial  techno1 og ies  

were screened and i d e n t i f i e d  t h a t  would be p o t e n t i a l l y  a p p l i c a b l e  t o  t h e  

s i t e .  Table 7-1 presents  a l i s t i n g  o f  t h e  general  remedial  techno log ies  

as presented i n  the  U n i t e d  S ta tes  Environmental P r o t e c t i o n  Agency (USEPA) 

Handbook, "Remedial Ac t ion  a t  Waste Disposal  S i t es ,  October 1985" (EPA 

Handbook) and op in ions  as t o  which general  techno log ies  a r e  appl i c a b l e  t o  

t he  p o t e n t i a l  hazards a t  t he  s i t e .  Based upon t h i s  i n i t i a l  screening 

process, 1 eachate and groundwater c o n t r o l  s, o f  f - s i  t e  d isposa l  o f  wastes 

and s o i l s ,  contaminated sediment removal and containment, i n - s i t u  t r e a t -  



TABLE 7 - 1  

IDENTIFICATION OF GENERAL REMEDIAL TECHNOLOGIES 

Not f 
A p p l i c a b l e  A p p l i c a b l e  Remarks 

General  Remedi a1 
Techno1 ogy 

S u r f  ace water  C o n t r o l s  X Sur face  water  n o t  i d e n t i f i e d  
as a  p o t e n t i a l  hazard 

A i r  P o l l u t i o n  C o n t r o l s  X A i r  p o l l u t i o n  n o t  i d e n t i f i e d  
as a  p o t e n t i a l  hazard 

Leachate  and Groundwater X 
Con t ro  1  s  

A p p l i c a b l e  t o  p o t e n t i  a1 l y  
c o n t  ami na ted  groundwater 

Gas M i g r a t i o n  C o n t r o l s  Gas m i g r a t i o n  n o t  i d e n t i f i e d  
as a  p o t e n t i a l  hazard 

On-si t e  and O f f  - S i  t e  X 
D i s p o s a l  o f  Wastes & S o i l  

A p p l i c a b l e  t o  p o t e n t i a l  l y  
contami na ted  s u r f  ace s o i  1  

Contaminated Sediments X 
Removal and Containment 

Appl i c a b l e  t o  p o t e n t i  a1 l y  
c o n t i m i n a t e d  sediment 

I n - s i t u  Treatment X A p p l i c a b l e  t o  p o t e n t i a l  l y  
contaminated s u r f a c e  s o i l  

D i r e c t  Waste Treatment A p p l i c a b l e  t o  p o t e n t i a l l y  
contaminated s o i  1  and canal  
sediment 

Contaminated Water Supply  
and Sewer L i n e  C o n t r o l s  

Groundwater n o t  used as water 
supply.  Sewer l i n e s  n o t  
i d e n t i f i e d  as a  p o t e n t i a l  
hazard 

NOTE: The above c a t e g o r i e s  r e p r e s e n t  USEPA g roup ings  o f  genera l  remed ia l  
t e c h n o l o g i e s  as presented i n  t h e  USEPA handbook "Remedial A c t i o n  a t  
Waste ~i sposa l  S i t e s " ,  October 1985. 
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ment, and d i r e c t  waste t rea tment  a re  general  remedial  techno log ies  t h a t  

cou ld  be a p p l i e d  t o  a t  l e a s t  one o f  t he  p o t e n t i a l  hazards i d e n t i f i e d  a t  

the  s i t e .  
/'- 

7.1.2 Screening o f  P o t e n t i a l l y  Feas ib l e  Remedial Technologies 

The p o t e n t i a l l y  f e a s i b l e  remedial  measures which a re  w i t h i n  genera l  tech-  

no log ies  i d e n t i f i e d  i n  t he  p rev ious  s e c t i o n  were rev iewed and screened. 

Table 7-2 p resen ts  these p o t e n t i a l l y  f e a s i b l e  measures and op in ions  as t o  

which measures a re  t e c h n i c a l l y  f e a s i b l e  f o r  t he  s i t e .  The i d e n t i f i c a t i o n  

o f  t he  t e c h n i c a l l y  f e a s i b l e  measures were based on t he  f o l l o w i n g  t h r e e  

c r i t e r i a  as presented i n  t h e  EPA Handbook: 

( 1 )  S i t e  C h a r a c t e r i s t i c s  - S i t e  data were reviewed t o  i d e n t i f y  con- 

d i t i o n s  t h a t  may l i m i t  o r  promote t he  use o f  c e r t a i n  remedial  

measures. 

( 2 )  Waste C h a r a c t e r i s t i c s  - The c h a r a c t e r i s t i c s  o f  t he  s i t e  contaminants 

were reviewed t o  i d e n t i f y  p r o p e r t i e s  t h a t  may l i m i t  o r  promote t he  

use o f  c e r t a i n  remedial  measures. 

( 3 )  Technology L i m i t a t i o n s  - The l e v e l  o f  technology development, per-  

formance record,  i n h e r e n t  cons t ruc t i on ,  ope ra t i on  and maintenance 

problems were rev iewed f o r  each remedial  measure. 

Cost  was n o t  cons idered as a  c r i t e r i a  f o r  e v a l u a t i n g  t h e  t echn i ca l  f e a s i -  

b i l i t y  o f  a  remedial  measure. 
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P o t e n t i  a1 l y  
F e a s i b l e  

Remed i a1 Measures 

TABLE 7-2 

SCREENING OF POTENTIALLY FEASIBLE REMEDIAL MEASURES 

LEACHATE AND GROUNDWATER 
CONTROL S 

Not 
F e a s i b l e  F e a s i b l e  

Groundwater Pumping X 
Subsurface C o l l e c t i o n  D r a i n s  X 
Subsurface B a r r i e r s  X 
Capping X 

ON-SITE AND OFF-SITE 
DISPOSAL OF WASTES 

Excava t ion  and Removal 
O f f - s i t e  L a n d f i l l i n g  
On-s i te  L a n d f i l l i n g  

CONTAMINATED SEDIMENTS 
REMOVAL AND CONTAINMENT 

Sediment Removal 
I n - s i t u  C o n t r o l  and 
Containment 

IN-SITU TREATMENT 

B i o r e c  1 amati on 

Remarks 

X S i t e  does n o t  meet RCRA 
requ i rements  under 40 CFR 
P a r t  264. M a j o r i t y  o f  t h e  
s i t e  i s  w i t h i n  t h e  100 
year  f l o o d  p l a i n .  

I! Chemical Treatment X 
P h y s i c a l  I n - s i t u  Methods 

X B i o r e c l a m a t i o n  i s  most 
e f f e c t i v e  i n  t r e a t i n g  
o r g a n i c  contaminants 
found a t  low l e v e l s  a t  
t h e  s i t e  

X P h y s i c a l  i n - s i t u  methods 
a re  i n  t h e  e a r l y  develop- 
ment s tage and are n o t  
proven t e c h n o l o g i e s  



Po ten t i  a1 l y  
Feas ib l e  

Remedi a1 Measures - 

TABLE 7-2 
(con t inued)  

SCREENING OF POTENTIALLY FEASIBLE REMEDIAL MEASURES 

DIRECT WASTE TREATMENT 

Not  
Feas ib l e  Feas ib l e  

Aqueous Waste Treatment X 
Sol i d  Treatment X 

' I  Sol i d i f  i c a t i o n / S t a b i  1 i z a t i o n  X 
I Gaseous Waste Treatment 

Remarks 

Gaseous waste was n o t  
encountered a t  t h e  s i t e  

Thermal D e s t r u c t i o n  

NOTE : The above ca tego r i es  represen t  USEPA groupings o f  general  remedi a1 

I technolog ies as presented i n  t he  USEPA handbook "Remedial Ac t i on  a t  
Waste D i  sposal S i t es " ,  October 1985. 



The f o l l o w i n g  sec t ions  p rov ide  a  general  d e s c r i p t i o n  of t he  remedial  

, I 

I measures t h a t  met t he  above c r i t e r i a .  A d d i t i o n a l l y ,  these sec t ions  

descr ibe t he  general  a p p l i c a b i l i t y  of each remedial  measure a t  t he  s i t e .  

It should be noted t h a t  d ischarg ing  o f  o n - s i t e  groundwater i n t o  a  POTW 

was i n v e s t i g a t e d  b u t  was n o t  i nc l uded  as a  remedial  op t i on .  The con- 

c e n t r a t i o n  o f  contaminants i n  t h e  groundwater i s  below t h e  maximum accep- 

I t a b l e  va lues f o r  t he  l o c a l  POTW, a1 though t h e  volume o f  groundwater t h a t  

would need t o  be t r e a t e d  d a i l y  i s  es t imated  t o  be 21,600 ga l l ons .  It i s  

be1 ieved  t h a t  t h i s  volume o f  water cou ld  n o t  be e f f i c i e n t l y  managed by a  

POTW ( i  .e. ; B u f f a l o  Sewer A u t h o r i t y )  f o r  extended pe r i ods  o f  t ime.  

i 7.1.2.1 Leachate and Groundwater Cont ro l  s  

Groundwater Pumping - Groundwater pumping i n v o l v e s  t he  a c t i v e  manipul a- 

t i o n  and management o f  groundwater t o  con ta in ,  remove o r  p reven t  t he  f o r -  

I mat ion o f  a  contaminant plume. There a re  severa l  types o f  w e l l s  and 

, ! pumping c o n f i g u r a t i o n s  used i n  t he  management o f  contaminated ground- 

1 :  water.  Thus, a  d e t a i l e d  i n v e s t i g a t i o n  o f  t h e  s i t e s  hydrogeolog ic  p roper -  

I t i e s  i s  r e q u i r e d  p r i o r  t o  development o f  a  groundwater pumping system. 
I 

The major  l i m i t a t i o n s  o f  groundwater pumping a re  t h e  h i gh  ope ra t i on  and 

I : maintenance cos ts .  A d d i t i o n a l l y ,  groundwater pumping u s u a l l y  r equ i res  

on -s i t e  t rea tment  and long- term mon i t o r i ng  o f  t h e  system. I I 
Groundwater contaminat ion does n o t  appear t o  be i s o l a t e d  t o  one par-  

t i c u l a r  area o f  t he  s i t e .  Thus, containment o r  removal o f  a  s p e c i f i c  
--.-. 

contaminant plume does n o t  appear f e a s i b l e .  However, groundwater pumping 
- - - _ --- - 

i s  a  f e a s i b l e  measure i f  i t  i s  used t o  i n t e r c e p t  m i g r a t i o n  of con- 

' @  taminants f l o w i n g  towards t he  canal  i f  such m a t e r i a l  warranted remedial  
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action. Additionally, groundwater pumping could be ut i l ized t o  redirect 

groundwater flow t o  a direction away from the canal. 

Subsurface Collection Drains - Subsurface drains include various types of 

buried conduit used t o  convey and col lect  aqueous discharges by gravity 

flow. Subsurface drains function similarly t o  an inf in i te  l ine of 

extraction wells and are used to direct groundwater flow towards a 

collection sump for subsequent pumping and treatment. The most common 

use of subsurface drains a t  waste s i t e s  i s  to  intercept a plume a t  a 

location downgradient of the source. Subsurface drains are generally 

1 imited to shallow depths due to the h i g h  costs associated with trench 

excavations i e .  ; temporary shoring, construction dewatering, etc.  ). 

The groundwater collected by subsurface drainage usually requires on-site 

pumping and treatment. Long-term monitoring of. the system i s  also 

required for th i s  remedial measure. 

The contravention of groundwater standards a t  the s i t e  appears to  be the 

results of several potential sources located throughout the s i t e .  Thus, 

source isolation w i t h  subsurface drains does not appear feasible based on 
. . 

--- 

limited data available. However, due to the direction of groundwater 

flow towards the canal, a subsurface drain system installed . . around the 
....-... . .  .. _. . . .  . . .  _ . . 

perimeter of the canal could reduce the flow pf contaminated groundwater 
. , ,  _ ........... . ..._ __ .. :  . . . .  

into the canal. 
- - . -. . - - . - - - . 

Subsurface Barriers - Subsurface barriers are comprised of low per- 

meability materials installed below the ground surface which are used t o  

contain, capture or redirect groundwater flow. Commonly used subsurface 

barriers include slurry walls ( e .  soil-bentonite, cement-bentonite, 

concrete, e t c . ) ,  grout curtains and sheet piling cut-offs. Subsurface 
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b a r r i e r s ,  p a r t i c u l a r l y  s o i l  - ben ton i t e  s l u r r y  w a l l  s, a re  a re1 a t i v e l y  

inexpensive and e f f e c t i v e  way t o  c o n t r o l  groundwater. The type  o f  sub- 

sur face b a r r i e r  used must be compat ib le  w i t h  t h e  types and concent ra t ions  

of t he  contaminants a t  t he  s i t e .  Thus, c o m p a t i b i l i t y  t e s t s  and/or 

l i t e r a t u r e  searches may be r e q u i r e d  under t h i s  remedial  measure. 

The f e a s i b i l i t y  o f  subsurface b a r r i e r s  a t  t he  s i t e  w i l l  depend on t he  

th ickness  and p e r m e a b i l i t y  o f  t h e  n a t u r a l  c l a y  l a y e r  under t h e  s i t e .  I f  

t h i s  m a t e r i a l  i s  found s u i t a b l e  f o r  containment, a  subsurface b a r r i e r  

p laced around t he  per imete r  o f  t he  canal  and keyed i n t o  t h e  c l a y  cou ld  

reduce t he  f l o w  o f  groundwater i n t o  t he  canal .  However, t he  ground- 

water con ta ined  upgrad ien t  o f  t h e  b a r r i e r  w i l l  l i k e l y  r e q u i r e  pumping and 
I 

t reatment  t o  p reven t  f l o o d i n g  and over topp ing  o f  t he  b a r r i e r .  Thus, a  

subsurface - - - - -. - - b a r r i e r  would l i k e l y  be used a t  t he  s i t e  i n  combinat ion w i t h  a  

pumping o r  drainage system. Long-term groundwater m o n i t o r i n g  would s t i l l  

be requ i red .  
-- - .- - 

Capping - Capping i n v o l v e s  t he  cove r i ng  o f  b u r i e d  waste m a t e r i a l s  t o  p re -  

ven t  human c o n t a c t  w i t h  t he  l a n d  sur face  and t o  reduce water p e r c o l a t i o n  

t o  t he  waste. Cap design u s u a l l y  conforms t o  Resource Conservat ion and 

Recovery A c t  (RCRA) l a n d f i l l  c l o s u r e  requirements.  Under RCRA guide- 

i I l i n e s ,  caps a re  t o  be a th ree- layered  system c o n s i s t i n g  o f  an upper- 

vege ta t i ve  l aye r ,  u n d e r l a i n  by a dra inage l a y e r  over  a  low p e r m e a b i l i t y  

l aye r .  The cap f unc t i ons  by d i v e r t i n g  i n f i l t r a t i n g  l i q u i d s  from the  

vege ta t i ve  l a y e r  through t h e  dra inage l a y e r  and away from the  waste 

ma te r i a l .  The 1 i m i t a t i o n s  o f  capping i n c l u d e  t h e  r e s t r i c t i o n s  i t  p laces  

on s i t e  development and t he  1 i m i t e d  a v a i l a b i l i t y  o f  the  capping 

'fb mater ia l  s. Add i t i ona l  ly ,  caps usual  l y  r e q u i r e  1  ong-term maintenance and 
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m o n i t o r i n g  programs. 

Capping would address t h e  m a j o r i t y  o f  the '  p o t e n t i a l  hazards a t  t he  s i t e .  

I n  a d d i t i o n  t o  p reven t i ng  d i r e c t  c o n t a c t  w i t h  t he  sur face  s o i l s ,  t h e  cap 

cou ld  p o t e n t i a l l y  reduce t he  f l o w  o f  groundwater i n t o  t he  canal .  

7.1.2.2 O f f - S i t e  D ~ S D O S ~ ~  o f  Wastes 

Excavat ion and Removal - T h i s  remedial measure i nc l udes  va r i ous  methods 

and equipment which a re  used t o  excavate and remove contaminated 

so i l /was te .  Excavat ion and removal i s  f o l l owed  by t rea tment  and/or l a n d  

d isposa l .  Due t o  t he  h i g h  c o s t  o f  excava t ion  and removal, a  f r equen t  

p r a c t i c e  i s  t o  remove more contaminated " h o t  spots"  and t o  use o t h e r  

remedial  measures t o  address l e s s  contaminated areas. 

L i m i t e d  a n a l y t i c a l  t e s t  da ta  suggest t h a t  contaminated s o i l s  a re  l o c a t e d  

throughout  t he  s i t e  and no i s o l a t e d  contaminated areas e x i s t  w i t h  

poss ib l e  excep t ion  o f  t h e  o i l  shack area. Therefore,  t h e  m a j o r i t y  o f  t he  

on -s i t e  f i l l  m a t e r i a l  may be r e q u i r e d  t o  be excavated f o r  subsequent 

d isposa l  o r  t reatment .  However, i f  subsequent sampl ing and t e s t i n g  iden-  

t i f y  " h o t  spots"  o f  contaminated s o i l ,  t h e  volume o f  s o i l  r e q u i r i n g  exca- 

v a t i o n  and removal may be decreased. S o i l  sampling, t e s t i n g  and 

excava t ion  mon i t o r i ng  du r i ng  c o n s t r u c t i o n  would p robab ly  be r e q u i r e d  t o  

i d e n t i f y  excava t ion  1  i m i t s .  

O f f - S i t e  L a n d f i l l i n g  - O f f - s i t e  l a n d f i l l i n g  supplements o t h e r  remedial  

measures ( i . e .  excava t ion  and removal)  and i n v o l v e s  t he  segrega t ion  and 

t r a n s p o r t  o f  hazardous m a t e r i a l  t o  an o f f - s i  t e  containment f a c i l  i ty. 

T h i s  techno1 ogy, i n  some cases, can e l  im ina te  t he  contaminat ion problem 

a t  a  s i t e  and r e q u i r e s  no long- term mon i to r ing .  However, o f f - s i t e  land-  
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f i l l i n g  i s  becoming i n c r e a s i n g l y  d i f f i c u l t  and expensive due t o  

i nc reas ing  r e g u l a t o r y  c o n t r o l .  A d d i t i o n a l l y ,  wastes must be t e s t e d  f o r  

c o m p a t i b i l i t y ,  segregated and prepared p r i o r  t o  o f f - s i t e  t r a n s p o r t .  

O f f - s i t e  l a n d f i l l  i n g  i s  a t e c h n i c a l l y  f eas ib l e  remedial  measure f o r  t he  

s i t e .  However, a d d i t i o n a l  s tud ies  a r e  r e q u i r e d  t o  eva lua te  t he  waste 

t r a n s p o r t  p e r m i t t i n g  requirements and t h e  a v a i l  a b i l  i ty o f  1 oca l  o f f - s i  t e  

containment f a c i l i t i e s .  

7.1.2.3 Contaminated Sediments Removal and Containment 

Sediment Removal - Sediment removal (d redg ing)  i nvo l ves  t h e  removal o f  

bottom sediments from the  canal and can be accomplished us ing  va r i ous  

mechanical , h y d r a u l i c  o r  pneumatic methods. Sediment t u r b i d i t y  c o n t r o l  s 

( i . e .  c u r t a i n  b a r r i e r s  and dredging equipment m o d i f i c a t i o n s )  must be 

implemented t o  c o n t r o l  t h e  resuspension o f  contaminated sediments du r i ng  

dredging. Fo l l ow ing  excavat ion,  t he  contaminated dredged sediments a re  

managed us ing  var ious  methods which i nc l ude  dewater ing, t r anspo r t i ng ,  

t reatment  and d isposa l  . 

Dredging techniques cou ld  be a p p l i e d  t o  t he  p o t e n t i a l l y  contaminated b o t -  

tom sediments o f  t h e  Union Ship Canal. Fac to rs  a f f e c t i n g  t h e  t echn i ca l  

f e a s i b i l i t y  o f  t h i s  remedial  measure a t  the  s i t e  w i l l  i n c l ude  t h e  a v a i l a -  

b i l i t y  of t h e  dredge and p e r m i t t i n g  requi rements r e q u i r e d  under t he  Clean 

Water A c t  and t he  R i ve rs  and Harbor Act .  Suspension o f  p o t e n t i a l l y  con- 

taminated sediments would a1 so have t o  be addressed under t h i s  remedial  

measure. The need f o r  sediment t u r b i d i t y  c o n t r o l  s and/or d r y  excava t ion  

of the  sediment cou ld  n o t  be eva lua ted  w i t h  a v a i l a b l e  data. 
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Sampl i ng ,  t e s t i n g  and excava t ion  mon i t o r i ng  a re  r e q u i r e d  d u r i n g  dredging 

t o  i d e n t i f y  t h e  excava t ion  1  i m i t s .  

I n  S i t u  Cont ro l  and Containment - I n  s i t u  c o n t r o l  and containment 

measures a re  in tended t o  reduce d i spe rs i on  and l each ing  o f  a  hazardous 

substance t o  o t h e r  areas o f  t he  water body. T h i s  remedial  measure i n c l u -  

des r e t a i n i n g  berms and d ikes,  cover  ma te r i a l s ,  su r face  s e a l i n g  and/or i n  

s i t u  g rou t ing .  Due t o  l i m i t e d  data regard ing  t h i s  remedial  measure, 

l a b o r a t o r y  and p i l o t  sca le  t e s t i n g  i s  u s u a l l y  r e q u i r e d  p r i o r  t o  implemen- 

t a t i o n  a t  a  s i t e .  

I n  s i t u  c o n t r o l  and containment i s  a  p o t e n t i a l l y  f e a s i b l e  remedial  

measure f o r  c o n t r o l  1  i n g  contaminated sediments i n  t he  Union Ship Canal , 

due t o  t he  suspected l ow  f l o w  v e l o c i t i e s  o f  t he  canal.  Var ious cover  and 

sur face s e a l i n g  methods a re  p o t e n t i a l l y  a p p l i c a b l e  i n  t h i s  environment as 

a  containment measure. A d d i t i o n a l  f i e l d  i n v e s t i g a t i o n s  would be r e q u i r e d  

t o  eva lua te  t he  c u r r e n t  t r a n s p o r t  r a t e  o f  contaminated sediments i n  t he  

canal, p r i o r  t o  t he  s e l e c t i o n  o f  an e f f e c t i v e  c o n t r o l  measure. Long- 

term, p o s t  c o n s t r u c t i o n  mon i t o r i ng  i s  r e q u i r e d  t o  eva lua te  t he  ef fec- 

I '  t i veness  o f  t h i s  remedial  measure. 

7.1.2.4 I n  S i t u  Treatment o f  Contaminated F i l l  

Chemical Treatment - Chemical t rea tment  i nc l udes  a  wide range of tech-  

no log ies  used t o  immobil i ze ,  mobi l  i z e  f o r  e x t r a c t i o n  ( s o i l  f l u s h i n g )  o r  

d e t o x i f y  organic  and i no rgan i c  contaminants.  The m a j o r i t y  o f  chemical 

t rea tment  approaches i n v o l v e  t he  m ix i ng  o f  a  reagent  w i t h  contaminated 

s o i l s .  Thus, t he  f e a s i b i l i t y  o f  t h i s  technology i s  i n f l uenced  by t he  

I f@ 
s i t e  geology, groundwater f l o w  and waste c h a r a c t e r i s t i c s .  A d d i t i o n a l l y ,  
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p o t e n t i a l  chemical r e a c t i o n s  of t he  t rea tment  reagents  w i t h  the  s o i l s  and 

wastes should be considered. Thus, ex tens ive  l a b o r a t o r y  s tud ies  a re  

u s u a l l y  r e q u i r e d  be fo re  implementat ion. 

Chemical t rea tment  o f  the  s o i l  would be l i m i t e d  t o  t he  more permeable 

sand f i l l  areas of t he  s i t e  and would l i k e l y  i n c l u d e  t rea tment  tech-  

no1 og ies f o r  heavy metal s  ( i  .e. p r e c i p i t a t i o n  and/or s o i  1  f l u s h i n g ) .  

Th i s  technology cou ld  p o t e n t i a l l y  reduce contaminant l e v e l s  i n  the  

groundwater and s o i l .  

7.1.2.5 D i r e c t  Waste Treatment 

Aqueous Waste Treatment - Aqueous wastes a r e  generated by severa l  o f  the  

remedial measures discussed p rev ious l y  ( i . e. groundwater pumping, subsur- 

face d ra ins ,  e t c . ) .  Aqueous waste t rea tment  can .be accomplished us ing  

one o f  t he  f o l l o w i n g  general  methods: 

- on -s i t e  mobi le  t rea tment  systems; 

- on -s i t e  c o n s t r u c t i o n  and ope ra t i on  o f  t rea tment  systems; 

- pre t rea tment  f o l l owed  by d ischarge t o  a  mun ic ipa l  s a n i t a r y  sewer; 

I 
i 1  and 

I 
- t r a n s p o r t  o f  waste t o  an o f f - s i t e  t rea tment  p l a n t .  

The s e l e c t i o n  of t he  most e f f e c t i v e  method(s) depends on the  cleanup 

technology and the  na tu re  and cha rac te r  o f  t he  aqueous waste streams 

generated. 

The aqueous waste streams t h a t  would be generated by t he  aforement ioned 

remedial measures ( i  .e. groundwater pumping, subsurface c o l l e c t i o n  

' @  drains ,  excava t ion  and removal, sediment removal and chemical t rea tment )  
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could require treatment. Thus, i f  any of these remedial measures are  

used a t  the s i t e ,  aqueous waste treatment would be a feas ible  supplemen- 

t a l  remedial measure. 

Solids Treatment - Solids treatment i s  generally used t o  supplement other 

cleanup technologies. This remedial measure involves the separation of 

sol ids  from s l u r r i e s  and/or the separation of contaminated s o i l s  or  

s l u r r i e s  according t o  grain size.  Separation of sol ids  from s l u r r i e s  i s  

accomplished by creating a l iquid  waste stream and a concentrated s lurry  

of sol ids .  These two waste streams can then be t reated more e f f i c i en t l y  

than the original  waste material.  Separation of s o i l s  by grain s ize  i s  

accomplished through a variety of mechanical operations and i s  done t o  

provide more e f f i c i e n t  management of the waste and t o  i so l a t e  specif ic  

materials ( i . e .  clay and organic matter) .  Isolat ion of clay and organic 

matter i s  done because these materials tend t o  have higher a f f i n i t i e s  f o r  

some contaminants. 

Sol ids treatment would be applied fol lowing excavation and removal of 

soil-waste material and/or dredging of sediments from the canal. T h i s  

remedial measure would potent ia l ly  be used on-site pr ior  t o  treatment and 

disposal . 

Sol id i f icat ion/Stabi l  iza t ion - Sol id i f icat ion/Stabi l  ization involves the 

use of so l id i f i ca t ion  reagents which are  mixed w i t h  the waste t o  increase 

the s t ructural  in tegr i ty  and reduce the mobil i t y  of the contaminants. 

This remedial measure i s  used t o  improve waste handling, decrease the 

surface area over which contaminant t rans fe r  can occur and l im i t  the 

toxic i ty  of the waste. A wide range of reagents are  available which must 

be compatible w i t h  the environment and waste material t o  be effect ive .  
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A l i m i t a t i o n  of t h i s  remedial  measure i s  t h a t  t he  end p roduc t  o f  most 

solidification/stabilization t e c h n o l o g i e s . r e q u i r e s  secondary containment.  

A d d i t i o n a l l y ,  so l  i d i f i c a t i o n / s t a b i l  i z a t i o n  techno1 og ies  u s u a l l y  . i nc rease  

the  we igh t  and volume o f  t he  o r i g i n a l  m a t e r i a l .  

Solidification/stabilization cou ld  be e f f e c t i v e  i n  immob i l i z i ng  t he  con- 

taminants i n  t he  s o i l  a t  t he  s i t e ,  p a r t i c u l a r l y  t he  heavy metals.  

A d d i t i o n a l l y ,  t h i s  remedial measure cou ld  be used t o  s o l i d i f y  waste and 

dredged sediments p r i o r  t o  o f f - s i t e  t r anspo r t .  

Thermal Des t ruc t i on  ( I n c i n e r a t i o n )  - I n c i n e r a t i o n  uses h i g h  temperature 

o x i d a t i o n  under c o n t r o l  l e d  c o n d i t i o n s  t o  degrade a  substance i n t o  l e s s  

t o x i c  by products.  There a r e  numerous types o f  t r anspo r tab le  and non- 

t r anspo r tab le  i n c i n e r a t o r s  which have been developed f o r  va r i ous  app l i ca -  

t i ons .  I n c i n e r a t i o n  i s  most e f f e c t i v e  i n  degrading organic  contaminants 

i n  l i q u i d ,  gaseous o r  s o l i d  waste streams. 

I n c i n e r a t i o n  i s  a  p o t e n t i a l l y  f e a s i b l e  remedial  measure f o r  degrading t he  

o i l  and grease wastes a t  t he  s i t e .  However, i n c i n e r a t i o n  i s  n o t  con- 

s idered  t o  be e f f e c t i v e  i n  degrading t he  heavy metal  s  which are p r e v a l e n t  

a t  t he  s i t e .  

7.2 Cost Est imates 

7.2.1 Techn i ca l l y  Feas ib l e  Remedial Measures 

Prev ious sec t i ons  have discussed and i d e n t i f i e d  t e c h n i c a l l y  f e a s i b l e  meas- 

ures f o r  remediat ion o f  t he  p o t e n t i a l  hazards a t  t he  Hanna Furnace S i t e .  

Th is  sec t i on  p rov ides  an o rde r  o f  magnitude c o s t  es t ima te  f o r  these reme- 

f& d i a l  measures. It should be noted t h a t  these es t imates  a re  based upon very  



l i m i t e d  data and are, therefore,  cons iderab ly  l e s s  r e l i a b l e  than those 

which would be developed as p a r t  o f  a  Remedial Investigation/Feasibility 

Study (RI IFS) .  An RIIFS would be r e q u i r e d  p r i o r  t o  t h e  s e l e c t i o n  o f  a  

remedial a c t i o n  p l an  f o r  t he  s i t e ,  t he  c o s t  o f  which has n o t  been i nc l uded  

i n  these est imates.  

Table 7-3 presen ts  t he  c o s t  est imates developed f o r  t h e  va r i ous  t e c h n i c a l l y  

f e a s i b l e  remedial  measures. The EPA Handbook was consu l t ed  i n  develop ing 

the m a j o r i  ty o f  these costs .  The 1985 es t imates  i nc l uded  i n  t h i s  re fe rence  

were b rought  up t o  1988 c o s t s  by assuming a s i x  pe rcen t  i n f l a t i o n  r a t e .  

Add i t i ona l  ly,  the U.S. Army Corps o f  Engineers (Corps) and var ious  d isposa l  

con t rac to r s  were con tac ted  t o  v e r i f y  u n i t  cos t s  presented i n  t he  EPA Hand- 

book and t o  o b t a i n  u n i t  cos t s  f o r  remedial  measures n o t  i n  the  handbook. 
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TABLE 7-3 

Remedi a1 Measures 

Groundwater Pumping 

Subsurface Col lection Drains 

ORDER OF MAGNITUDE COST ESTIMATES FOR 
FEASIBLE REMEDIAL MEASURES 

Oper at i on and 
Construction Costs Maintenance Costs 

( x  $1,000) ( X  $l,OOO/year) 

Subsurface Barriers 

Capping 

EXCAVATION AND REMOVAL 

Option 1: 
All on-site fill material 

Option 2: 
1 Upper 3 feet of fill material 

Option 3: 
All fill in oi 1 shack area 

OFF-SITE SANITARY LANDFILLING 

Option 1: 
All on-site fill material 

! 
Option 2: 

I 
Upper 3 feet of fill material 

Option 3: 
All fi 1 1  in oi 1 shack area 

OFF-SITE SECURE LANDFILLING 

I Option 1: 
All on-site fi 1 1  material 

Option 2: 
Upper 3 feet of fill material 

I Option 3: 
All fill in oil shack area 
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TABLE 7-3 
(continued) 

ORDER OF MAGNITUDE COST ESTIMATES FOR 
FEASIBLE REMEDIAL MEASURES 

Operati on and 
Construction Costs Maintenance Costs 

(x $1,000) ( x $1,00O/year ) Remedial Measures 

Sediment Removal 

In-situ Control and Containment 

CHEMICAL TREATMENT 

Option 1: 
All on-site fill material 

Option 2: 
Upper 3 feet of fill material 

Option 3: 
A1 1 fi 1 1  in oi 1 shack area 

Aqueous Waste Treatment 

SOLIDS SEPARATION 

Option 1: 
All on-site fill material 

Option 2: 
Upper 3 feet of fill material 

Option 3: 
All fill in oil shack area 

i Option 1: 
All on-site fill material 

1 '  Option 2: 
Upper 3 feet of fill material 

I I Option 3: 
All fill in oil shack area 

1 
i THERMAL DESTRUCTION 

Option 1: 

I : All on-site fi 1 1  material 

of fi 1 1  materi a1 

oi 1 shack area 
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The c o s t  es t imates  include the  c o s t s  of cons t ruc t ion  and annual operat ion 

and maintenance. Construction c o s t s  include the  c o s t s  of engineering,  ana- 

l y t i c a l  t e s t i n g ,  s a fe ty  equipment, mobilization/demobilization, contingen- 

c i e s ,  cons t ruc t ion  and r e s to ra t ion .  However, cons t ruc t ion  c o s t  e s t ima tes  

do not include the  c o s t s  assoc ia ted  w i t h  admin i s t r a t ive  and lega l  t a sks .  

Operation and maintenance c o s t s  include long-term monitoring. The major 

assumptions and u n i t  c o s t s  used t o  develop c o s t  e s t ima tes  a r e  summarized 

f o r  each remedial measure i n  t he  following sec t ions .  

7.2.2 Leachate and Groundwater Controls 

Groundwater Pumping - The c o s t  es t imate  f o r  groundwater pumping assumes 

t h a t  a s e r i e s  of pumping wel l s  would be i n s t a l l e d  around the  perimeter  of 

the  Union Ship canal .  I t  . is est imated t h a t  between 80 and 90 pumping 

we1 l s ,  located around the  canal and screened from j u s t  below t h e  ground 

surface t o  the  top of t he  c lay  l aye r ,  would be required.  These wells  

would be approximately 13 f e e t  deep, approximately 55 f e e t  a p a r t  and 

approximately 35 f e e t  from the  canal edge. Each we1 1 would be equipped 

w i t h  a submersible pump. 

A u n i t  c o s t  could range from approximately $500 t o  $1,000 per well 

i n s t a l l a t i o n ,  based upon i n s t a l l a t i o n  c o s t s  of s i m i l a r  wel l s  i n  the  

Buffalo area.  S imi lar ly ,  t o t a l  well i n s t a l  l a t i o n  c o s t s  f o r  t he  we1 1 s ,  

including mobil ization/demobil i z a t i o n ,  steam c leaning  and a1 1 suppl ies  

was est imated t o  be approximately $49,000. A u n i t  c o s t  of approximately 

$2,800 per  submersible pump was est imated based upon u n i t  c o s t s  presented 

i n  the  EPA Handbook. Engineering c o s t s  t o  design the  pumping system were 

estimated t o  be approximately $30,000. 
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Operat ion and maintenance (O&M) cos t s  a re  r e l a t i v e l y  h igh  f o r  groundwater 

pumping systems. A  y e a r l y  O&M cos t  o f  $100,000 was es t imated  based upon 

u n i t  cos ts  presented i n  the EPA Handbook. 

Subsurface C o l l e c t i o n  Dra ins  - The cos t  es t ima te  f o r  a  dra inage system a t  

t he  s i t e  assumes t h a t  a  dra inage p i p e  would be i n s t a l l e d  around the  p e r i -  

meter o f  t h e  Union Ship Canal. Based on a  l i m i t e d  da ta  base, GZA e s t i -  

mated t h a t  approx imate ly  4,800 f e e t  o f  p e r f o r a t e d  PVC pipe, surrounded by  

a  f i l t e r  f a b r i c ,  would be requ i r ed .  The p i pe  would be l a i d  i n t o  a  

t rench  approx imate ly  12 f ee t  deep and 4  f e e t  wide and b a c k f i l l e d  w i t h  a  

g rave l  envelope. Water c o l l e c t e d  i n  t h e  d r a i n  would f l o w  t o  two c o l l e c -  

t i o n  bas ins  on t he  eas te rn  end of t he  canal  f o r  subsequent pumping and 

t reatment .  

The f o l l o w i n g  u n i t  costs,  which a re  based upon t he  EPA Handbook and 

i n c l u d e  a l l  l abor  and ma te r i a l s ,  were used i n  the  cos t  est imate:  

Trench Excavat ion (bucket - ladder  t r enche r )  

Dewater ing ( 2 - c e n t r i f u g a l  pumps) 

Wal l  S t a b i l i z a t i o n  (sheet  p i l i n g )  

P ipe I n s t a l l a t i o n  (6  i nch  PVC) 

F i l t e r  F a b r i c  (po lyp ropy lene)  

Manholes (20 f e e t  deep, 4  f e e t  d iameter )  

B a c k f i l l  ( g rave l  envelope) 

( s o i  1 b a c k f i l l )  

Submersible Pumps w i t h  Accessor ies 
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Engineer ing cos t s  f o r  des ign o f  t h e  dra inage system were es t imated  t o  be 

approx imate ly  $30,000. Operat ion and maintenance cos t s  were es t imated  

i n  the  EPA Handbook t o  be approx imate ly  $60,00O/year. 

Subsurface B a r r i e r  - The c o s t  es t imate  f o r  a  subsurface b a r r i e r  a t  t he  

s i t e  assumes t h a t  a  s o i l  - ben ton i t e  s l u r r y  w a l l  would be cons t ruc ted  

around t he  pe r ime te r  o f  t he  Union Ship Canal. The s l u r r y  w a l l  would be 

approx imate ly  15 f e e t  h i gh  ( th rough  13 f e e t  o f  f i l- l p l u s  a 2 f o o t  key 

i n t o  t h e  c l a y  l a y e r )  and would be p laced approx imate ly  50 f e e t  f rom the  

canal w a l l s  t o  p rov ide  a work ing area d u r i n g  cons t ruc t i on .  

A u n i t  c o s t  o f  approx imate ly  $14 p e r  square f o o t  o f  s l u r r y  w a l l  was e s t i -  

mated based upon u n i t  cos t s  presented i n  t h e  EPA Handbook. Th i s  u n i t  

c o s t  inc ludes.  the  assoc ia ted c o n s t r u c t i o n  cos t s  o f  engineer ing, 

demobilization/mobilization, s a f e t y  equipment, e t c .  The cos t s  f o r  

groundwater dra inage ( e i t h e r  pumping o r  g r a v i t y )  a re  n o t  inc luded  i n  t h i s  

es t imate  b u t  i nc l uded  separa te ly  above. 

Capping - The c o s t  es t imate  f o r  capping assumes a m u l t i - l a y e r  cover  

system would be cons t ruc ted  over  t he  e n t i r e  s i t e .  The mu1 t i - l a y e r  cover 

would meet RCRA g u i d e l i n e s  f o r  c l o s u r e  and would c o n s i s t  o f  2  f e e t  of 

t o p s o i l  u n d e r l a i n  by 1 f o o t  o f  c rusher  r un  stone over  a  g e o t e x t i l e  and an 

HDPE l i n e r  and a 2 f o o t  t h i c k  c l a y  l i n e r .  

The s i t e  would be prepared p r i o r  t o  capping. Th i s  s i t e  p repa ra t i on  would 

i nc l ude  c l e a r i n g ,  grubbing and grading. A u n i t  c o s t  f o r  s i t e  p repa ra t i on  

o f  $0.24 p e r  square f o o t  was est imated, 'based upon t he  EPA Handbook. 
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Fo l l ow ing  s i t e  p repara t ion ,  t he  cover  system would be const ructed.  A  

u n i t  c o s t  of approx imate ly  $2.35 pe r  square f o o t  f o r  t he  cover  system was 

est imated based upon t y p i c a l  c l o s u r e  cos ts  f o r  RCRA l a n d f i l l s  i n  t he  

B u f f a l o  area. Th i s  u n i t  c o s t  i nc l udes  i n s t a l  l a t i o n  and qua1 i t y  c o n t r o l  

cos ts  . 

Revegetat ion o f  t h e  s i t e  would be done f o l l o w i n g  complet ion o f  t h e  cover  

system. Th i s  r evege ta t i on  would i n c l u d e  mulch and hydroseed. A  u n i t  

c o s t  o f  $1,310 pe r  ac re  was es t imated  f o r  r e v e g e t a t i o n  based upon t he  EPA 

Handbook. Operat ion and maintenance o f  t he  cover  would i nc l ude  a  

p e r i o d i c  s i x  month i nspec t i on  f o l l owed  by g rad ing  and revege ta t i on  i f  

requ i red .  The c o s t  o f  ope ra t i on  and maintenance was es t imated  t o  be 

approx imate ly  $20,000 pe r  yea r  based upon l o c a l  maintenance cos t s  f o r  

1  andf i 11 caps. 

O f f - S i t e  Disposal  o f  Wastes and S o i l s  

Excavat ion and Removal - The c o s t  es t imates  f o r  t he  excava t ion  and remo- 

va l  a re  based upon t h ree  separate clean-up op t ions .  Opt ion 1 assumes 

t h a t  a1 1  o n - s i t e  fill mate r i a l  w i l l  be excavated t o  a  depth of approxima- 

t e l y  14 f e e t  (13 f e e t  o f  f i l l  p l u s  1 f o o t  o f  c l a y  below t h e  f i l l  t o  cap- 

t u r e  p o t e n t i a l  l y  contaminated s o i  1  ) .  Opt ion 2  assumes t h a t  t he  m a j o r i t y  

o f  t he  o n - s i t e  contaminat ion i s  a t  t he  ground sur face  and t h a t  on l y  t he  

upper 3  f e e t  o f  s o i l  across the  s i t e  w i l l  be excavated. Opt ion 3  assumes 

t h a t  t he  approximate 14 ac re  area i n  t he  v i c i n i t y  o f  t he  o i l  shack ( sou th  

c e n t r a l  p o r t i o n  o f  s i t e )  w i l l  r e q u i r e  excava t ion  down t o  a  depth o f  14 

f ee t .  T h i s  area was es t imated  by Recra based upon t he  l o c a t i o n  o f  t he  

sur face s o i l  samples which showed e leva ted  l e v e l s  o f  o i l  and grease. A l l  

t h ree  op t i ons  assume excava t ion  w i l l  be done w i t h  a  backhoe (3-4 cubic  
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y a r d  c a p a c i t y )  and t h a t  t h e  excavated areas w i l l  be r e s t o r e d  w i t h  c l ean  

f i l l ,  contoured and seeded. On-s i te  t r a n s p o r t  o f  m a t e r i a l s  w i l l  be done 

us ing  an o f f - r o a d  dump t r u c k  . It should be no ted  t h a t  a d d i t i o n a l  analy-  

t i c a l  s o i l  t e s t i n g  i s  r e q u i r e d  t o  eva lua te  which o f  t h e  above op t i ons  i s  

appropr ia te .  

U n i t  c o s t s  o f  $20 per  cub ic  y a r d  f o r  excavat ion,  $2 p e r  cub i c  y a r d  f o r  

on -s i t e  t r uck ing ,  and $25 per  cub ic  y a r d  f o r  s i t e  r e s t o r a t i o n  were 

obta ined from l o c a l  waste d isposa l  c o n t r a c t o r s  and i n c l u d e  t he  assoc ia ted  

c o n s t r u c t i o n  cos t s  o f  engineer ing,  s a f e t y  equipment, mobi 1  i z a t i o n ,  demo- 

b i l  i z a t i o n ,  qua1 i t y  c o n t r o l ,  e t c .  The c o s t  es t imates  f o r  t h i s  techno1 ogy 

assume t h a t  t he  excavated ma te r i a l  w i l l  have a  wet d e n s i t y  o f  approxima- 

t e l y  1.7 tons  pe r  cub ic  yard.  

Of f -S i te  L a n d f i l l i n g  - The cos t s  of o f f - s i t e  l a n d f i l l  i n g  would i nc l ude  

t r a n s p o r t a t i o n  o f  t he  waste t o  an o f f - s i t e  containment f a c i l i t y  i n  t he  

B u f f a l o  area and subsequent d isposa l  i n  a  s a n i t a r y  l a n d f i l l  o r  secure che- 

mica l  l a n d f i l l .  The c h a r a c t e r i z a t i o n  da ta  con ta ined  h e r e i n  i n d i c a t e s  t h a t  

t he  f i l l  i s  non-hazardous and would be s u i t a b l e  f o r  d isposa l  i n  a  s a n i t a r y  

l a n d f i l l .  However, t h i s  assessment i s  based on 1  i m i t e d  data. Costs of 

secure 1  and b u r i a l  a re  presented f o r  comparison. Secure 1  and b u r i a l  would 

be r e q u i r e d  i f  t he  f i l l  i s  l a t e r  c l a s s i f i e d  as hazardous. Cost  es t imates  

were developed f o r  each o f  t he  excava t ion  q u a n t i t i e s  assoc ia ted  w i t h  t h e  

th ree  excava t ion  and removal op t i ons  p r e v i o u s l y  d iscussed and bo th  d isposa l  

opt ions.  

U n i t s  c o s t s  o f  $30 pe r  cub ic  y a r d  f o r  s a n i t a r y  l a n d f i l l  i n g  and $250 p e r  
1 

cubic  y a r d  f o r  secure chemical l a n d f i l l i n g  were ob ta i ned  from l o c a l  waste 

! @ disposal  con t rac to r s .  T ranspo r ta t i on  cos t s  f rom t h e  s i t e  t o  t h e  1  andf i 11 
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and back were a l s o  es t imated  by l o c a l  d isposa l  c o n t r a c t o r s  t o  be $34 pe r  

cubic  yard.  These u n i t  cos ts  assume t h a t  t he  excavated s o i l  would have a 

wet d e n s i t y  o f  1.7 tons  pe r  cub i c  f o o t .  

Contaminated Sediments Removal and Containment 

Sediment Removal - The c o s t  es t imate  f o r  t he  removal o f  sediments assumes 

t h a t  approx imate ly  4  f e e t  o f  sediment would be removed f rom the  bot tom o f  

t he  Union Ship Canal. Th i s  es t imate  o f  4  f e e t  was based upon Corps 

records which i n d i c a t e  t h a t  t he  c u r r e n t  depth o f  sediment i n  t h e  canal i s  

3 f ee t .  An a d d i t i o n a l  1 f o o t  o f  dredged m a t e r i a l  was assumed t o  cap tu re  

p o t e n t i a l l y  contaminated s o i l s  beneath t he  sediment. 

A u n i t  c o s t  o f  approx imate ly  $20 pe r  cub ic  y a r d  f o r  dredging was e s t i -  

mated based upon t he  EPA Handbook. Simi 1  a r l y ,  mobi 1  i z a t i o n  and demobi - 
l i z a t i o n  cos t s  f o r  t he  dredge were es t imated  based upon t h e  EPA Handbook 

t o  be $40,000. U n i t  cos t s  f o r  dredging assume t h a t  t h e  dredged m a t e r i a l  

would be s t o c k p i l e d  on s i t e  f o r  subsequent t rea tment  and/or d isposa l .  

I n  S i t u  Cont ro l  and Containment - The c o s t  es t ima te  f o r  i n  s i t u  c o n t r o l  

and containment o f  t he  sediments was based upon procedures and u n i t  cos t s  

recommended by t he  Corps. The c o s t  es t ima te  assumes t h a t  c l ean  dredged 

sediment would be excavated f rom a source near t h e  Union Ship Canal and 

deposi ted over  t he  p o t e n t i a l  l y  contaminated canal sediments. The t h i c k -  

ness o f  t h e  cover  would be approx imate ly  2 f e e t .  U n i t  cos t s  f o r  t h i s  

procedure were es t imated  by t he  Corps a t  approx imate ly  $3 p e r  cub ic  yard.  
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T h i s  u n i t  c o s t  i nc l udes  excavat ion,  t r a n s p o r t  and depos i t i on  o f  t h e  c l ean  

cover  m a t e r i a l .  Mobi l  i za t ion /demob i l  i z a t i o n  c o s t s  were est imated t o  be 

approx imate ly  $40,000 based upon t he  EPA Handbook. 

I n  S i t u  Treatment 

Chemical Treatment - The c o s t  es t imate  f o r  chemical t rea tment  assumes 

t h a t  t he  p o t e n t i a l  l y  contaminated s o i  1  would be excavated, t r e a t e d  on- 

s i t e  and deposi ted i n  i t s  o r i g i n a l  l o c a t i o n .  Th i s  es t imate  assumes t h a t  

s o i l  f l u s h i n g  and/or p r e c i p i t a t i o n  t rea tment  methods would be successfu l  

i n  l owe r i ng  the  containment l e v e l s  i n  t h e  s o i l .  

A  u n i t  c o s t  o f  $425 p e r  cub ic  y a r d  was es t imated  based upon conserva t i ve  

est imates ob ta ined  from d isposa l  c o n t r a c t o r s  f o r  a  v a r i e t y  o f  t rea tment  

methods. A u n i t  c o s t  o f  $15 per  cub i c  y a r d  f o r  m a t e r i a l  hand l ing  ( i  .e. 

excavat ion, r e s t o r a t i o n ,  e t c .  ) was a1 so es t imated  based again upon d ispo-  

sa l  c o n t r a c t o r  est imates.  These u n i t  c o s t s  assume the  excavated s o i l  

would have a  wet dens i t y  o f  1.7 tons  p e r  cub i c  yard .  

T r e a t a b i l i t y  s t ud ies  would be done p r i o r  t o  implementat ion o f  t h i s  tech-  

I nology t o  p rov ide  more accurate est imates o f  t h e  e f f e c t i v e n e s s  and cos t s  

o f  chemical t reatment .  The cos t s  o f  these t r e a t a b i l i t y  s t ud ies  a re  m i n i -  

mal i n  comparison w i t h  t he  t rea tment  cos ts .  

I D i r e c t  Waste Treatment 

Aqueous Waste Treatment - The cos t s  o f  aqueous waste t rea tment  w i l l  vary  

depending upon t he  p r imary  remedial  technology se lected.  However, t h i s  

c o s t  es t imate  assumes t h a t  t he  groundwater c u r r e n t l y  d i scha rg ing  i n t o  the  

I @  canal through the  upper unconf ined zone would be i n t e r c e p t e d  by pumping, 
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drainage and/or subsurface b a r r i e r  systems f o r  subsequent treatment.  

This  est imate a1 so assumes t h a t  a  permanent on -s i t e  t reatment  f a c i l i t y  

would be .constructed.  

The s i z e  and c o s t  of the  on -s i t e  t reatment  p lan  would be based upon the  

a n t i c i p a t e d  groundwater discharge toward the  canal.  It i s  est imated t h a t  

the c u r r e n t  groundwater discharge r a t e  i n t o  t he  canal i s  between 10 and 20 
~ ~ -.-.-~--. --. 

gal 1  ons per  minute. Construct ion cos ts  f o r  an on-s i  t e  t reatment  p l a n t  
Z_C____ _.__.___ --- ---- 

meeting o r  exceeding t h i s  discharge r a t e  were est imated t o  be $160,000 

based upon the  EPA Handbook. 

Operat ion and maintenance cos ts  f o r  t he  t reatment  p l a n t  were est imated 

based on the  EPA Handbook t o  be $34,000 per  year.  

So l i ds  Treatment - The c o s t  est imate f o r  s o l i d s  t reatment  assumes t h a t  a  

hydraul i c  c l a s s i f i e r  would be used t o  supplement o the r  remedial measures 

( i  .e. excavat ion and removal, sediment removal, e t c .  ). Th is  est imate 

a lso assumes t h a t  t he  hydraul i c  c l  a s s i f  i e r ( s )  would be purchased, u t i -  

l i z e d  a t  the  Hanna Furnace s i t e  dur ing  remediat ion and disposed o r  

salvaged f o l l o w i n g  remediat ion. For c o s t  es t ima t i on  purposes i t  was 

assumed t h a t  t he  s i t e  remediat ion would be completed i n  one cons t ruc t i on  

season (approximately 130 man days). 

Costs f o r  one hyd rau l i c  c l a s s i f i e r  were est imated t o  be $114,000 per  

u n i t ,  based upon the  EPA Handbook. The capac i ty  o f  each u n i t  would be 

200 tons per  hour. Thus, the  number o f  u n i t s  requ i red  f o r  excavat ion and 

removal op t ions  1, 2  and 3  would be 6, 2  and 1, respec t i ve l y .  Operat ion 

cos ts  f o r  the  c l a s s i f i e r s  were est imated t o  be $52,000 per  u n i t  per  

fh const ruc t i on  season. 
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Sol idification/Stabil  ization - This cost estimate assumes that 

sol i d i f  ication/stabil  ization would fol 1 ow excavation and removal and 

would include the mixing of the soil with a backhoe i n  a temporary on- 

s i t e  lagoon. This estimate also assumes that  a compatible reagent would 

be available to  solidify and/or s tab i l ize  the potentially contaminated 

soil . 

A unit  cost of $68 per cubic yard was estimated, based upon the EPA 

Handbook. This unit  cost does not include excavation or restoration 

costs. The costs for these remedial measures were developed for 

each of the three excavation and removal options previously discussed. 

Thermal Destruction - The cost estimate for thermal destructions assumes 

that an on-site incinerator would be used to  degrade the potential ly con- 

taminated so i l .  This estimate assumes tha t  no pre-treatment or separa- 

tion would be required prior to  incineration. Additionally, i t  was 

assumed that  on-site contaminants would be completely destroyed and would 

not produce any residual s requiring further remediation. 

A u n i t  cost  of $510 per cubic yard was estimated, based upon incineration 
I 

costs obtained from waste disposal contractors. This u n i t  cost  includes 

the set-up and operation costs for  an on-site incinerator. The total  

costs for  th i s  remedial measure were developed for each of the three 

excavation removal options previously discussed. 

I 7.3 Summary of Remedial A1 ternatives 

I This section includes potential remedial a1 ternatives for  the s i t e  which 

are combinations of the various technically feasible remedial measures pre- 

sented i n  the previous section. These remedial a1 ternatives represent 
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GZA's op in i on  as t o  which combined remedial  measures would be most c o s t -  

e f f e c t i v e  i n  remed ia t ing  t he  hazard p o t e n t i a l  a t  t h e  s i t e .  Thus, some o f  

the  remedial  measures t h a t  were cons idered f e a s i b l e  f rom a t echn i ca l  stand- 

p o i n t  were n o t  inc luded  i n  the  remedial  a l t e r n a t i v e s ,  due t o  t h e i r  

excessive cos ts .  It should be noted t h a t  these a l t e r n a t i v e s  a r e  p r e l i m i -  

nary and have been developed based upon l i m i t e d  data. 

Table 7-4 p resen ts  an o rde r  o f  magnitude c o s t  es t ima te  f o r  each o f  t he  

remedial a1 t e r n a t i v e s  developed. Th is  t a b l e  a1 so i n d i c a t e s  which reme- 

d i a l  measures have been combined i n  t h e  development o f  a s p e c i f i c  a l t e r -  

na t i ve .  The remedial  a1 t e r n a t i v e s  f o r  t h e  s i t e  a r e  descr ibed  as f o l l  ows: 

A l t e r n a t i v e  1 - Under t h i s  a l t e r n a t i v e  no remedial  a c t i o n  o t h e r  than 

groundwater mon i t o r i ng  would be taken a t  t he  s i t e .  The s i t e  would be moni - 
t o red  f o r  a s p e c i f i c  p e r i o d  t o  f u r t h e r  assess t he  need f o r  remediat ion.  

The implementat ion o f  remedial  measures w i l l  be p u t  o f f  t o  a f u t u r e  da te  

and t he re  i s  a p o s s i b i l i t y  t h a t  spreading o f  contaminants would con t inue  

u n t i l  such t ime when remedial  a c t i o n  i s  implemented. 

A1 t e r n a t i v e  2 - A1 t e r n a t i v e  2 i s  t he  most expensive o f  t h e  a1 t e r n a t i v e s  

presented, however, p rov ides  a permanent remedial  s o l u t i o n  f o r  t he  s i t e .  

Th is  a l t e r n a t i v e  inc ludes  excavat ion o f  a l l  o f  t h e  p o t e n t i a l l y  con- 

taminated s o i l  f o r  subsequent o f f - s i  t e  d isposa l  i n  a s a n i t a r y  l a n d f i l l .  

The excavated area would then be f i l  l e d - i n  w i t h  c l ean  f ill, graded and 

seeded. A d d i t i o n a l l y ,  t he  canal bot tom sediments would be dredged and 

disposed o f  i n  a s a n i t a r y  l a n d f i l l .  The excavated s o i l  and sediments 

would be t r e a t e d  p r i o r  t o  o f f - s i t e  t r a n s p o r t  us i ng  h y d r a u l i c  c l a s s i f i e r s .  
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A major assumption used i n  developing t h i s  a l t e r n a t i v e  was t h a t  a l l  

excavated/dredged ma te r ia l  i s  s u i t a b l e  f o r  d isposal  i n  a  san i ta ry  land- 

fill. This assumption was made based upon the  s i t e  assessment which 

i nd i ca tes  t h a t  the  s o i l  samples tes ted  were non-hazardous. Add i t i ona l l y ,  

i t  has been assumed t h a t  a l l  the on-s i te  f i l l  ma te r i a l  (upper 14 f e e t  of 

overburden) i s  p o t e n t i a l l y  contaminated and would requ i re  removal. 

Fur ther  i nves t i ga t i ons  may i n d i c a t e  t h a t  on ly  s p e c i f i c  areas requ i re  

remediation. 

A l t e r n a t i v e  3 - This a l t e r n a t i v e  inc ludes  the i n s t a l l a t i o n  o f  a  cap 

over the e n t i r e  s i t e  and the  cover ing o f  the  canal sediments w i t h  2 f e e t  

o f  c lean dredgings. The cap would comply w i t h  RCRA gu ide l ines  f o r  a  

m u l t i - l a y e r  system,- as prev ious ly  discussed. 
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TABLE 7-4 

I - .\> 1 

SUMMARY OF REMEDIAL ALTERNATIVES -2. 
b 3" v ?, 

3 

i. x Operat i on and cu " < 9  
Const ruc t ion  Costs Maintenance Costs ALTERNATIVES 4 S 

Remed i a1 Measures ( x  $1,000) ( x $1,00O/year 1 2 3 4 Yi 

Groundwater Mon i t o r i ng  (10 years )  

Subsurface C o l l e c t i o n  Dra ins 

Subsurf  ace B a r r i e r  

Capping 

Excavat ion and Removal 
(Opt ion  1) 

O f f - S i t e  L a n d f i l l i n g  
(Opt ion 1 and Canal Sediment) 

Sediment Removal 

I n  s i t u  Cont ro l  and Containment 

Aqueous Waste Treatment 

Sol i d s  Treatment 

f& 
(Opt ion  1 and Canal Sediment) 
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A l t e r n a t i v e  3 would address the  p o t e n t i a l  hazards o f  sur face con tac t  a t  

the  s i t e  and would i n d i r e c t l y  reduce groundwater f l ow  i n t o  the  canal.  

However, the  p o t e n t i a l l y  contaminated s o i l  and sediment would remain on 

s i t e  and the  cover system would r e q u i r e  y e a r l y  maintenance and long-term 

moni tor ing.  As p rev ious l y  mentioned, capping a l s o  p laced c o n s t r a i n t s  on 

f u t u r e  s i t e  development. 

A l t e r n a t i v e  4 - This  a l t e r n a t i v e  would i nc lude  the  i n s t a l l a t i o n  o f  a 

s o i l - b e n t o n i t e  s l u r r y  wa l l  around the per imeter  o f  t he  canal and i n  s i t u  

containment o f  the canal sediments. A subsurface c o l l e c t i o n  d r a i n  would 

be i n s t a l  l e d  on the  upgradient  s ide  t o  c o l l e c t  p o t e n t i a l l y  contaminated 

groundwater. This  groundwater would be t r e a t e d  a t  an on -s i t e  water 

t reatment  f a c i l i t y ,  A d d i t i o n a l l y ,  the canal sediments would be 

covered w i t h  2 f e e t  o f  c lean dredgings t o  p revent  resuspension. 

A1 t e r n a t i v e  4 i s  t he  l e a s t  expensive o f  the  a1 te rna t i ves ,  except f o r  the  

no-act ion a l t e r n a t i v e ,  and addresses the p o t e n t i a l  t r a n s p o r t  o f  con- 

taminated groundwater and canal sediments o f f - s i t e .  However, t h i s  a l t e r -  

n a t i v e  does n o t  p rov ide  a permanent s o l u t i o n  f o r  the s i t e  and inc ludes  

y e a r l y  opera t ion  and maintenance costs.  

7 
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8.0 CONCLUSIONS 

The environmental assessment a t  the si te has provided information 

regarding the geology, groundwater (direction and velocity) conditions 
>- 

and chemical profile of the si te.  Additional ly, the prel iminary engi- 

neering assessment of remedial a1 ternatives provides information 

regarding potentially feasible remedial alternatives for the s i te  and the 

associated costs. Key findings of this investigation are presented 

be1 ow. 

A revised HRS score was prepared for the si te.  The score was elevated 

slightly in regard t o  the potential migration pathway as a response pri- 

marily t o  an observed release of substances of concern t o  groundwater. 

Overall the revised-score was s t i l l  low enough as no t  t o  pose immediate 
- - - -----, --- -- --- 

concern t o  human health and the environment. 

The boring data  suggest t h a t  the overburden a t  the si te consists of 

miscel laneous f i l l  s and natural l y  deposited soil s. The f i l l  s were found 

A. .J 
throughout the s i te  t o  extend from ground surface t o  depths of between 4 

1 % ~  -: 

1-Ji , and 13 feet. Underlying the f i l l s ,  the typical natural stratigraphy a t  
I k l:J-O f i  

4 the s i te  consists of an organic black-brown clayey s i l t  and gray-brown, 

silty clay t o  clayey sil ty (lacustrine clay) over a black shale. A sand 

and/or gravel layer was also encountered in some of the test  borings 

imdia te ly  overlying the black shale. 

The walls of the Union Ship Canal appear pervious t o  water. Thus, 

groundwater flow a t  the s i te  i s  probably influenced by water levels in 

the canal which fluctuate with the levels of Lake Erie. Additional stu- 

1 1  @ dies such as the use of continuous water level recorders in the moni- 
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toring wells and the canal would be required t o  monitor the effects of 

the canal water level fluctuations on the s i te  groundwater conditions. 

Groundwater a t  the s i te  i s  typical ly encountered i n  the f i l l  material s ,&t --- --._ 

a depth of a b o u t  5 feet from ground surface. This water bearing zone i s  
___-I- 

considered t o  be unconfined. This zone appears t o  be separated from the 

lower sand and gravel and bedrock formations by a lacustrine clay unit. 

A potentiometric surface contour map representing the groundwater con- 

ditions in the upper unconfined zone was developed for da ta  collected on 

April 5, 1988. The s i te  groundwater flow direction for this date i n  the 

upper unconfined zone was generally toward the Union Shop Canal from the 

north, south and east. 

The hydraulic gradient and groundwater flow rate a t  the s i te  could only 

be estimated for the areas between the monitoring wells and the Union 

Ship Canal. The hydraul ic gradient on the south side of the canal ranged 

from 0.013 t o  0.026. The hydraulic gradient on the north side of the 

canal was slightly higher and ranged from 0.023 t o  0.046. The estimated 

flow rates between the monitoring wells and the canal were estimated t o  

range between a b o u t  0.0017 and 0.93 feet per day. 

The  soils on-site were found t o  contain elevated concentrations of 

several heavy metals when compared t o  native or naturally occurring 
--- 

soils. This investigation identified these soils as being non-hazardous 
~ .>,-. - --- 

material s. 
-- 

Groundwater on-si te was - found- .. in.- c o n t r a ~ e n t ~ n  -0.f --New---York State- 
--- - -  

Groundwater Standards w i t h  respect t o  a variety of heavy metals, organics 

and pH. Due t o  the groundwater n o t  being used for drinking and i t s  
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prox im i t y  t o  u l  t i m a t e l y  be ing  discharged i n t o  Lake E r ie ,  i t  does n o t  appear 

t o  present  a s i g n i f i c a n t  t h r e a t  t o  human hea l th  o r  the  environment. 

/- 
The p re l im ina ry  engineer ing assessment o f  remedial a1 t e r n a t i v e s  presents 

four p o t e n t i a l l y  f e a s i b l e  a1 te rna t i ves  f o r  t he  s i t e .  These a1 t e r n a t i v e s  

are summarized as fo l lows:  

Construct ion 
Costs O&M Costs 

A1 t e r n a t i v e  Remedial Measures ( X  $1,000) ( x  $1,000) 

1 Groundwater Mon i to r ing  0 30 
( y e a r l y  1 

2 Excavation 
Sediment Removal 
Sol i d s  Treatment 
O f f  -Si t e  Landf i 1 1 i ng 324,600 

Capping 
I n  S i t u  Contro l  and 
Containment o f  Sediment 13,140 

4 Subsurface B a r r i e r  
Subsurface Col 1 e c t i o n  
Drains 
I n  S i t u  Contro l  and 
Containment o f  Sediment 

Aqueous Waste Treatment 1,980 
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