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DECLARATION STAT~ENT - RECORD OF DECISION 
I 

Buf a10 Color S i t e  
Bu falo,  ew York 

S i t e  i d  No. 9-15-012 ABB 

STATEMENT OF PURPOSE: I 

STATEMENT OF BASIS: I 

This Record o f  Decision (ROD) sets 
(RAP) f o r  the Buffalo Color Site. 
the Comprehensive Environmental 

This decision i s  based upon the ecord oif the New York State Department o f  
Environmental Conservation (NYSD C) f o r  the  Buf fa lo  Color S i t e  and upon 
publ ic input  t o  the Proposed R d i a l  Acltion Plan (PRAP) presented by the 
NYSOEC. A copy o f  a1 1 the per ent doduments i s  on f i l e  a t  the Dudley 
Branch Library, 2010 South Par venue, Buffalo, New York and a t  the o f f i c e  
o f  the NYSDEC, 270 Michigan Av e, Bufflalo, New York and 50 Wolf Road, 
Albany, New York. A b ib l iogra  o f  the documents included as a pa r t  of the 
Record i s  included i n  Attachme 

f o r t h  the selected Remedial Action Plan 
This RAP was developed i n  accordance wi th  

Responsq, Compensation and L i a b i l i t y  Act 

'DESCRIPTION OF SELECTED REMEDY: 

The selected RAP w i l l  control t h  o f f - s i t e  migration o f  contaminants from 
the s i t e  and w i l l  provide f o r  t h  protect ion o f  publ ic heal th and the 
environment. It i s  technica l ly  easi b le  and i t  complies wi th  s ta tu tory  
requirements. B r i e f l y ,  the sele 1 ted RAP includes the fol lowing: 

(CERCLA) o f  1980, as mended by dhe Supeirfund Amendments and Reauthorization 

I n s t a l l a t i o n  of a s o i l  (SB) s l u r r y  wall  completely 
surrounding the keyed i n t o  underlying clay 
layer. The s lu r r y  a groundwater cu to f f  wall ,  
preventing leachate River. 

Act (SARA) o f  1986, and the New 
(ECL). The selected remedial plan 
pract icable w i th  the National O i l  
Contingency Plan, 40 CFR Par t  30C, 

I ns ta l l a t i on  o f  a f l e x i b l e  membrane l i n e r  (FML) cap over the 
en t i re  s i t e .  The cap ill conbist of, from the bottom up, s i x  
inches o f  compacted su grade, a 40 m i l  high density polyethylene 
(HDPE) or very low den i t y  polyethylene (VLDPE) membrane, 24 
inches o f  s o i l  cover and s i x  inches o f  top s o i l .  The cap w i l l  
minimize the i n f i l t e r a  ion o f  surface water thereby reducing 
leachate generation. i 

York Stdte Environmental Conservation Law 
compllies t o  the maximum extent 

and H zardous Substance Po l lu t ion  
o f  1 1 85 as revised i n  1990. 

Pumping o f  groundwater nd ,NAPL from perimeter co l lec t ion  drains 
located along the downgradient sides. The groundwater w i l l  be 
pretreated before disch 1 rge t o  the Buf fa lo  Sewer Authority (BSA) 
sewer system. 



- The contaminated s o i l  ! 
replaced by clean f lZT 
River bank w i l l  be rh 
amount o f  contaminants 

- I n s t a l l a t i o n  o f  geotexi 
f o r  shore stab11 i z a t i o ~  
shoreline so i ls .  

- Limited act ion alterna' 
s i te ,  deed res t r i c t i on !  

DECLARATION: 

The selected RAP i s  protect ive o' 
remedy selected w i l l  meet the sul 
State laws, regulations and Stan1 
appropriate t o  the remedial ac t i i  
preference f o r  remedies t h a t  emp 
or volume as a p r inc ipa l  element 
el iminat ing the mob i l i t y  o f  cont 
t o  the Buffalo River (groundwate 
contaminated groundwater t o  redu 
associated wi th  contact w i th  the 
i n s t a l l a t i o n  o f  the s o i l  cap. 

l!b!&q91 Date 

e l l a i na te  the 
rom tne s o i l  entering the Rlver. 

l e  l i f i e r  and concrete fabr l form or  r i p  rap 
Thid w i l l  prevent erosion o f  the 

ves which w i l l  include the fencing o f  the 
~ n d  mqni tor ing.  

human hea l t h  and the environment. The 
t a n t i  e requirements o f  the Federal and 
rds t 3 a t  are applicable o r  relevant and . Th remedy w i l l  s a t l s f y  the s ta tu tory  
y t r e  f b e n t  t ha t  reduce tox i c i t y ,  mob i l i t y  
This s ta tu tory  preference w i l l  be met by 

inantq w i t h  a d i r e c t  pathway of migrat ion 
and s ore l ine so i ls ) ;  and by t rea t ing  
the ! ox ic i t y .  The long term heal th r i s k  

urfac# s o i l s  w i l l  be el iminated by the 
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SECTION 1: SITE LOCATION AND I DESCRI~~TION 
I 

Buf fa lo Color Corporation's rea "D" i s  an inac t i ve  hazardous 
waste s i t e  located a t  340 Elk S t  South Park Avenue i n  the C i ty  o f  
Buffalo, Er ie  County, New York ( r e  1-1). This s i t e  consists o f  a 
19-acre peninsula surrounded on des by the Buffalo River and on the 
four th  side by a ra i l r oad  yard a dye manufacturing f a c i l i t y .  

SECTION 2: SITE HISTORY 

A) S i t e  Use: 

Area "DU was used from 1905 t o  1974 as a chemical manufacturing, 
handling and disposal s i t e .  Fro 1905 40 1920, acids, chemicals and dye 
intermediates were ~roduced bv C n tact  Process Com~anv and bv National 

Three waste management un i ts  
ponds, a metal sludge weathering 
1-2). Two o f  the areas, the i r o r  
the metal sludge weathering area 
as Class 2 s i t es  i n  the Registry 
by the New York State Department 
The s i t e  and imnediate surroundirg 

were perated i n  Area "DM; i r o n  sludge 
area a d an inc inerator  area (see Figure 
sludg ponds (S i te  Code 9-15-012 A) and . 

(S i te  1 ode 9-15-012 B) are current ly  l i s t e d  
o f  Inadt ive Hazardous Waste Disposal S i tes 
o f  Environmental Conservation (NYSDEC). 

area are zoned f o r  heavy industry. The 

I n  1977, the property was s i d  t o  B(CC and has remained i d l e  since t h a t  
time. A l l  structures on the s i t  were demolished t o  grade by Buffalo Color 
i n  1984. 

nearest res ident ia l  area i s  appr ximately 1,200 fee t  northwest o f  the s i t e .  
The topography o f  the Area "Dm s te, an the surrounding area, i s  r e l a t i v e l y  
f l a t .  Surface run-of f  a t  the s i  e i s  e 4 t i r e l y  t o  the Buffalo River. 

Ani l ine Chemical company which mfged i d t o  A l l i e d  c h h i c a l  &d Dye 
Corporation i n  1920. Phosgene g s was qroduced during 1917-1918 by National 

0) Area o f  Concern: I 

Ani 1 ine and Edgewood Arsenal. A' 
manufactured petroleum-based 
other chemicals a t  Area "DM du r i r g  
o f  structures, r a i l r o a d  tracks, 
chemical manufacturing operations 
ceased i n  1976 a t  Area "DM. 

I The port ions o f  the Area "D' which are o f  concern include: 

1 i ed  Ctlemical and Dye Corporation 
detergents, dye intermediates, p i c r i c  acid; and 

192011974. During t h i s  period a number 
alnd tan& parks were b u i l t  a t  the s i t e .  A l l  

ceased i n  1974 and chemical waste hand1 ing  

1. The "Weathering Area" a t  the t i p  o f  the peninsula which 
was u t i l i z e d  f o r  the s d f  metal oxide sludges f o r  weathering 
before shipment t o  met (1916-1976); 

3 .  Tank farm areas used f r the b~ulk storage o f  petroleum products 
and process chemical; 

2. The " I ron Oxide Sludge 
i r on  oxide sludge from 
(1916-1976) ; 

Lagoond" which were used f o r  storage o f  
the manlufacturer o f  dyes and intermediates 



4. The area on the easte n side lof the peninsula formerly occupied by 
open buring pits (192 -1954) nd later by an incinerator (1954- 
1972) was used for bu ning o organic wastes generated during dye 
manufacturing process I s . 
These areas of cover bost of the Area "D" site as is 
evident from In bddition, the analytical results of 
the samples he present Remedial Investigation 

at the Area 'ID" to be both 
to its character and 

in the soil and/or 
of the site investigated: 
remediation will be 

for remediation. 

result in remediation of 
is considered as a whole 

C) Previous Investlgatlons: I 
1. An initial investigati n was performed between 1979 and 1981. 

Under this investigati n, BCC installed three monitoring wells at 
the weathering area an two ak the iron sludge ponds and analyzed 
the groundwater. 

2. A field investigation ucted by BCC during 1982-1985 in 
compliance with a 1982 Order on Consent. Upon review 

the NYSDEC, it was determined that 
cant threat to the environment due 
ce water contamination. 

SECTION 3: CURRENT STATUS 1 
A) Introduction: ~ 

Based on the information 
was determined that Area "D" poses 
Therefore, on December 14, 1987, 
Consent Order and agreed to conddct 
Study (RI/FS) of Area "D" in 
involved the following tasks: 

B) Remedial Investigation ~esul ts: 

gaqned dufing the 1982-1985 investigation, it 
a si nificant threat to the environment. I Allied Signal and BCC jointly signed a 
a Rbedial Investigation and Feasibility 

accwdance with a approved Work Plan. The RI 

1. A geophysical survey; 
2. Drilling and sampling 
3. Installation of four 

>f seve (7) deep test borings; 
(4) piez ! meters and 13 monitoring wells 

within shallow and dee water bearing zones; 
4. Determine the geologic 1 and hydrogeological features of the 

region and the area; 
5. Measurement of groundwater 
6. Sampling of groundwate', 

surficial soil. 

an4 river water levels; and 
surfdce water river sediments, and 



1. Geology of Site: " 1  site is underlain by five 
stratigraphic units ( ill, a luvium, glaciolacustrine deposits, 
glacial till and bedr ck). Fill consists of mixtures of gravel, 
sand, silt, clay, dem lition debris, chemical wastes and other 
foreign materials and averages 9.0 feet thick. 

A1 luvium under1 ies 1 and enerally consists of black to gray 
silty sand with trac of cl y, and averages 17.8 feet thick. 
Gl aciolacustrine dep its un erlie the alluvium and consist of 
gray and brown-gray ayey s 1 it and silty clay, and average 27.9 
feet thick. Glacial i l l  isthe lowest surficial deposit and 
consists of gray and rown sdndy silt, with small percentages of 
clay and gravel and erages 12.0 feet thick. The bedrock beneath 
the site consists of drk gray limestone of the Middle 
Devonian Onondaga Fo 

2. Hydrogeology: Three (3) hyddostratigraphic units were defined at 
the Area "D" site. Tt e Shalllow Water-bearing Zone is located in 
the f i l  l/alluvium depcsi ts a3d yields an average hydraulic 
conductivity of 2.2 E-03 cm/$ec and an average seepage velocity of 
1.4 E-05 cm/sec. The groundwater flow in this zone is primarily 
from the north and flcws direictly to the Buffalo River. 
Overburden aquitard has a hydraulic conductivity of only 1.2 E-09 
cm/sec. Hydraulic conductivilty in the bedrock aquifer ranges from 
1.4 E-02 cm/sec and flow probbly occurs under confined conditions 
(see Hydrogeological Cross-Sertion RI, Figure 4-3). 

3. Nature and Extent of ntaminlation: The results of sample 
collection and analys have demonstrated contamination at the 
Area "D" to be both w d and variable with respect to its 
character and concent Contamination was found in the soil 
and/or groundwater at very location of the site investigated 
during the RI. The f 1 layet- exhibited elevated levels of 
polynuclear aromatic drocarbons (PAHs) and chlorinated benzenes. 
Also, variable concen ations of heavy metals and arsenic were 
found. Comparison of urface water concentration differences 
between upstream and nstrehm sampling were inconclusive, but 
sediments adjacent to site exhibited elevated levels of PAHs, 
arsenic and several h met 1s. Contamination of the 
groundwater re1 ative ackg ! ound was found in the surficial 
glacial/till formatio ith the principal contaminants being 
volatile organics, ch ated benzenes, iron and other heavy 
metals. In addition, ily sheen was observed in the soils at a 
number of locations a six-foot layer of light non-aqueous 
phase liquid (NAPL) w und floating on the groundwater in the 
area of former tank p 

A summary of the speci ic cheNica1 substances detected along with 
the frequency of detec ion and concentration range is presented in 
Tables 6-14 through 6- 7 Attachment 2. I 
The following table su arizes the ranges of various notable 
contaminants found at 



Type of Analysis 

Organi cs/Surface Soi 1 s 
(0-2') m d k g  

Inorganics/Surface Soils 
(0-2') mg/kg 

Organics/Subsurface Soils 
m d k g  

Inorganics/Subsurface Soi 1: 
rng/kg 

Anal yte 

Nitrobenzene 
Benzoic Acid 
Naphthal ene 
2-Chl oronaphthal ene 
Phenanthrene 
Fl uoranthene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzo(b)Fl uoranthene 
Benzo( k)Fluoranthene 
Benzo(a)Pyrene 
Indeno(l,2,3-cd)Pyrene 
Benzo(g,h, i)Perylene 
EOX (mg/kg) 

Arsenic 
Cadmi um 
Chromi um 
Copper 
Iron 
Lead 
Mercury 

1,4-Di chl orobenzene 
1,2-Dichlorobenzene 
Ni trobenzene 
1,2,4-Trichlorobenzene 
Naphthal ene 
2-Chloronaphthalene 
Fluoranthene 
Pyrene 
Benzo(a)Anthracene 
Chryaene 
Benzo(b)Fluoranthene 
Benzo(a)Pyrene 
EOX (mg/kg) 

Arsenic 
Cadmi urn 
Chromium 
Copper 
Iron 
Lead 
Mercury 

Range 



Type o f  Analys is  Anal y t e  Range 

2-Chi1 orophenol 
. 1,4-IOichlorobenzene 

l,2-10i ch l  orobenzene 
1,2,+Trichl orobenzene 
Naphlthal ene 
4-Chll oroani 1 i ne 
2,4-Dini t r o to luene  (2) 
2 ,6 -b in i t ro to l  uene 
Benzlidine 
1-Naphthylamine 
An i lJne (3) 
Benzlene 
To1 upne 
Chl orobenzene 
EthyO benzene 
Xylehe (To ta l )  

Arsepi c  
CadmS um 
Chroinium 
Copper 
I r o n  
Lead 
Mercury 

The a n a l y t i c a l  r e s u l t s  o f  s o i l  samples i n d i c a t e s  t h a t  no 
organic contaminants were found f o o t  depth. Also, t h e  
groundwater data i nd i ca tes  t h a t  sa tura ted  zone i s  
c o n t r i b u t i n g  the  contaminants 
apparent t h a t  t h e  
b a r r i e r  f o r  contaminat ion 

C) Contaminant Fate and iranspbrt: 
I 

The B u f f a l o  R ive r  receives ontamimation which migrates off of the  Area 
"D" s i t e .  The chemical c o n s t i t u  n t s  of t h e  waste en ter  the  groundwater 
through d i sso lu t i on ,  and t h e  gro  ndwatet then flows i n t o  t h e  Buffalo River .  
Likewise, t h e  so lub le  cons t i tuen s of the  NAPL are present  i n  the  
groundwater w i t h i n  t h e  shal low overburden. The waste f i l l  i t s e l f  i s  
en ter ing  the  R iver  through mechanical tvanspor t  o f  s o i l  waste p a r t i c l e s  
dur ing  s u r f i c i a l  run -o f f  and eros ion of t h e  River  banks surrounding the  
s i t e .  Each of these sources was evaluated t o  est imate the  t o t a l  contaminant 
load ing  t o  the  River .  

Based on the  data c o l l e c t e d  dur ing  the  R I ,  a  d a i l y  load ing  o f  1.2 
pounds v o l a t i l e  organic compound (VOCs) and 3.4 pounds semi -vo la t i l e  
organic compounds (SVOCs) i s  e s t  mated Uo be m ig ra t i ng  from the  s i t e  t o  t h e  
River  v i a  groundwater. The t o t a  organic carbon l oad ing  t o  t h e  River  from 
groundwater i s  est imated t o  be 4 . 5  pounds per  day. The loadings o f  17.4 



pounds per day i r o n  and 2.0 poun s per day o f  other metals i s  based on t o t a l  
metals analysis o f  groundwater. 

The f ree  product found i n  a d arouhd W-8 i s  assumed t o  be inmobile. 
However, the soluble const i tuent  o f  the f r ee  product are assumed t o  enter 
the groundwater and move a t  the ame r a t e  as the groundwater flow. 

Mechanical t ranspor t  due o f  the banks and overland run-of f  
i s  estimated t o  cont r ibute  575 cubic yards per year o f  f i l l  
mater ia l  t o  the Bu f fa lo  the primary pathway f o r  o f f - s i t e  
migrat ion o f  i r o n  (270 metals (6.2 lbs/day). Contaminant 
loading t o  the Buf fa lo  i s  presented i n  Table 
7-1 and v i a  mechanical i n  Table 7-3. 

SECTION 4. ENFORCEMENT STAN! 

A) Potent ia l  Responsible ~ a r t i b s :  
I 

The fo l lowing p o t e n t i a l l y  r sponsible pa r t i es  (PRPs) f o r  BCC Area "DM 
s i t e  have been iden t i f i ed :  f 

Past Owner/Operator: 

A l l i e d  Signal, i n  
Engineered Mater i  
P.O. Box 1139R 
Morristown, NJ 0 

Current Owner: I 
Buf fa lo  Color Cor 
P.O. Box 7027 
Buffa lo,  NY 1424 

Enforcement Actions: I 
1. On A p r i l  13, 1982, an rder on Consent was signed between the BCC 

and the NYSDEC (Index o. 9477032682) t o  undertake a f i e l d  
inves t iga t ion  o f  both he lagdons and the weathering area. The 
f i e l d  inves t iga t ion  wa completed i n  1985. 

2. On December 14, 1987 b t h  A l l i e d  Signal and the BCC j o i n t l y  signed 
an Order on Consent ( I  dex No. 89-0014-84-01) w i th  the NYSDEC t o  
conduct a RI/FS o f  the en t i r e  BCC's Area "D" containing i r o n  
lagoons and weathering area. The R I  Report was approved by the 
NYSDEC on September 18 1990. I 
A t  t h i s  stage i n  ocess the NYSDEC w i l l  s t a r t  negot iat ions 
w i t h  PRPs t o  e remedial design and construct ion o f  the 
chosen 

SECTION 5: GOALS AND OBJECTI~ES FOR THE REMEDIAL ACTION 
I 



Remedial a c t i o n  ob jec t i ves  o f  medium-specif i c  goals f o r  
p r o t e c t i n g  human h e a l t h  and the  o f  s t a t i n g  
remedial a c t i o n  ob jec t i ves  i s  t contaminant l e v e l  
o r  range o f  l e v e l s  f o r  t e .  The media o f  concern i d e n t i f i e d  
f o r  B u f f a l o  Color Area onf ined groundwater and sur face and 
subsurface soi l /waste. w i l l  be m i t i g a t e d  by  
remediat ion o f  Area "D" 

A) Groundwater: ! 
The groundwater under Area 'D" con a i n s  s i g n i f i c a n t  concentrat ions o f .  

meta ls  such as chromium, i r on ,  1 ad, a r  enic,  cadmium and mercury, and 
s i g n i f i c a n t  concentrat ions o f  o r  an ic  c@npounds. The contaminants which are  
found i n  t h e  groundwater beneath the  Area "D' s i t e  a re  presented i n  Table 
6-16. 1 

The f o l l o w i n g  regu la to ry  r e  u i reme l t s  ( o r  t h e i r  l a t e s t  r e v i s i o n s )  have 
each been i d e n t i f i e d  as being e i  her apb l i cab le  o r  re levan t  and appropr ia te  
requirements (ARARs) t o  t h e  reme i a t i o n  o f  t h e  groundwater a t  Area 'ID" (see 
Table 2-1): 

Groundwater beneath t h e  Area 
River .  The groundwater a t  Area 
supply. There i s ,  there fore ,  no 
groundwater and no receptors. 
groundwater contaminants which 
groundwater t o  sur face water 
humans who consume f i s h  from t h e  
impacts on t h e  R ive r ' s  ecosystem. 

o 6 NYCRR 703.5(a)(3) G r  undwater Standards f o r  Class GA Waters. 
o 10 NYCRR Subpart 5-1 S andard$ f o r  D r ink ing  Water Supplies. 
o 40 CFR 141.11 Standard f o r  P b l i c  D r ink ing  Water Systems. 
o 6 NYCRR 701.19 Fresh S r f a c e  4 a t e r  Standards (Class C). 
o  NYSOEC TOGS 1.1.1 (9-2 -90) Arhbient Water Q u a l i t y  Standard. 
o Clean Water Ac t  303-30 Water Q u a l i t y  C r i t e r i a  (Aquat ic  L i f e ) .  
o  Clean Water Act  303-30 Water Qua1 i t y  C r i t e r i a  (F i sh  Consumption). 

"D" s j t e  f l ows  d i r e c t l y  i n t o  t h e  B u f f a l o  
"D" i s  Cot used as a po tab le  o r  o the r  water 
oppor thn i ty  f o r  d i r e c t  exposure t o  

H~wever,  R iver  b i o t a  may b ioconcentrate 
are  re leesed i n t o  t h e  B u f f a l o  R iver  through 

migrat ion.  Th i s  may r e s u l t  i n  h e a l t h  r i s k s  t o  
River.  It may a l s o  r e s u l t  i n  environmental 

Where each r e g u l a t i o n  has a d i f f e r e n t  standard f o r  one o f  t h e  chemicals 
of concern, t h e  more s t r i n g e n t  v  l u e  g iven i n  t h e  l a t e s t  r e v i s i o n  w i l l  be 
appl ied. 6 NYCRR Par ts  700-705 ere rev ised on September 1, 1991 t o  
incorpora te  t h e  more s t r i n g e n t  s  andard$ o f  10 NYCRR P a r t  5-1 and t h e  Safe 
Dr ink ing  Water Act.  These r e v i s  d standards are  made p a r t  o f  t h e  Record o f  
Decis ion (ROD). i 
B) S o i l  sfiastes: I 

The contaminat ion a t  the  A r  a  "Dl' i ~ s  both widespread and v a r i a b l e  w i t h  
respect  t o  i t s  character  and con entrat i lon. Therefore, s o i  l /waste 
throughout t h e  e n t i r e  Area "D" i considered as a whole f o r  remediat ion. 
The p r i n c i p a l  contaminants were h l o r i n d t e d  benzene compounds and PAHs and 
metals  such as i ron ,  copper, chr  mium, 11ead and arsen ic .  A sumnary o f  
contaminat ion found i n  t h e  s u r f a  e and qubsurface s o i l s  o f  Area "Dl' i s  
presented i n  Tables 6-14 and 6-1 



The fol lowing guidel ines ha e been i d e n t i f i e d  as being e i ther  
applicable o r  relevant and appro r i a t e  t o  the remediation and/or treatment 
of Area "D" s o i l s  eroding t o  the Buffalo River: I 

The s i t e  i s  surrounded on 
fenced, pa t ro l led  p r i va te  property 
s i t e  i s  theore t i ca l l y  accessible 
f o r  exposure t o  the s o i l s  and 
trespasser's exposure t o  s o i l s  

o  USEPA Sediment Classi f  cation Guidelines (Region V: 4/77) 
o  NYSDEC S i te  Speci f ic  G ide l ines f o r  Area "D" so i ls ,  based on USEPA 

Resource Conservation nd Rec4very Act (RCRA) F a c i l i t y  
Invest igat ion Guidance Report+Interim Final ,  May 1989; Protection 
o f  Groundwater; or Bac ground Values. 

t i r e e  sides by the Buf fa lo  River and by 
on t e four th  side. However, because the 

from t 1 e Buffalo River, there i s  potent ia l  
wakes on the s i t e .  The theoret ica l  

a ~ d  wastes i s  possible through the dermal 

Based on these guidelines, he cherhical-specific ARARs and Standards, 
C r i t e r i a  and Guidance (SCGs) f o r  the treatment o f  s o i l  a t  Area "D" are as 
fol lows: 

contact, incidental  ingest ion an 
also a potent ia l  f o r  o f f s i t e  res 
mater ia ls v i a  inhalat ion o f  f ug i  
from the banks o f  Area "D" i n t o  
source o f  contaminants t o  the se 
the sediments under ambient cond 
Consequent1 y, s i gn i f i can t  aquati 
t o  humans through incidental  ing  

C) Goals and Objectives: ! 

f u g i t i v e  dust inhalat ion routes. There i s  
dent ia l  receptors t o  be exposed t o  surface 
i ve  du t. Although erosion o f  soils/waste 
he Buf t a10 River provides a potent ia l  
iments, the contaminants b ind strongly t o  
t ions i n d  have low b ioava i l ab i l i t y .  
impact i s  un l ike ly ,  and thus the exposure 

s t ion  4 f  f i s h  i s  low. 

Arsenic - 7,500 ug/kg. 
Cadmium - 1,000 ug/kg. 
Chromium - 10,000 ug/k 
1 ,Z-Dichlorobenzene - 
1,4-Dichlorobenzene - 
I ron  - 550,000 ug/kg. 
Lead - 32,500 ug/kg. 
Mercury - 100 ug/kg. 
Phenanthrene - 35,000 

Therefore, the v i r t u a l  e l  i m  nation of the po l lu tan t  discharges from the 
Area "DM s i t es  t o  the Buffalo R i  er w i l l  be one of the goals f o r  the 
remediation o f  the Buffalo Color Area "D" s i t e .  

ug/kg. 

A report  e n t i t l e d  "Buffalo i ve r  R medial Action Plan (RAP)" dated 
November 1989 was prepared by t h  NYSDE 8 i n  cooperation wi th  the Buffalo 
River Ci t izens'  Committee. I n  t a t  repor t  Buffalo Color s i t e s  are l i s t e d  as 
potent ia l  soruces o f  contaminant t o  the Buffalo River. The RAP has 
i den t i f i ed  two goals. The f i r s t  
restorat ion o f  impaired best uses 
i s  re la ted t o  the el iminat ion o f  
which i s  the goal o f  the Federal 
t o  the Great Lakes Water Qua l i t y  

(short  term) goal i s  re la ted t o  the 
of the River. The second (long term) goal 

p o l l u t  n t  discharges t o  the Buffalo River, 
Clean 4 ater Act and a po l i cy  o f  the par t ies  
Agreemqnt. 



Based upon the discussion bove, the f o l  lowing remedial ac t ion 
objectives have been establ ishe f o r  thle Buf fa lo  Color Area "0" s i tes :  

Prevent d i r e c t  exposu w i t h  pn-si te surface s o i l s  so the 
potent ia l  r i s k  t o  hum heal th through exposure i s  a t  an 
acceptable leve l .  

Prevent erosion of  d on-site s u r f i c i a l  and shorel ine 
s o i l  and waste from o Color Area "0" s i t e s  i n t o  the 
Buf fa lo  River; contaminant loading t o  the 
Buf fa lo  River 
potent ia l  

L im i t  the migrat ion o f  contamjnated groundwater and Non-Aqueous 
Phase L iqu id  (NAPL) co s t i t u e r t s  from the s i t e  i n t o  the Buf fa lo  
River; thereby 1 i m i  t i n  contahinant loading t o  the Buf fa lo  River 
v i a  subsurface 

L im i t  the migrat ion of1 contamlinants t o  the groundwater. 

SECTION 6: DESCRIPTIONS AND ~VALUAT~ON OF REMEDIAL ALTERNATIVES 
I 

I n  order t o  develop the remedial a l ternat ives f o r  the Buf fa lo  Color 
s i tes ,  the general response actions t o  a t i s f y  the remedial ac t ion 
objectives were i d e n t i f i e d  f o r  each med 1 a. Table 3-1 l i s t s  the general 
response actions, technology type associated w i t h  each general response, 
process options avai lable f o r  eath techhology type and the a p p l i c a b i l i t y  o f  
the process opt ion t o  the Buf fa l  Color s i t e .  A b r i e f  descr ipt ion and 
screening comments f o r  each proc ss option i s  provided below: 

A) Containment: ~ 
1. Capping I 

Capping as a containme t optimn i s  used t o  reduce or e l iminate the 
i n f i l t r a t i o n  o f  p r e c i p i t a t i  n; con$rol v o l a t i l e  emissions (airborne 
contaminants) and prevent h man and w i l d l i f e  contact w i t h  the 
contaminants. t 
a. Synthetic Membrane Cap 

The snythet ic membrane cap (OF f l e x i b l e  membrane l i n e r .  FML) i s  ' 
designed t o  minimize i n f i l t - a t i o n  @r prec ip i t a t i on  by means o f  a 
synthet ic ba r r i e r  between t l e  surfdce and the waste mater ia l .  The 
membrane would then be cove-ed w i t h  s o i l  and vegetated t o  control  
erosion and dust. This t y p ?  o f  can would have the proper s t a b i l i t y  
character is t ics  f o r  the Are "0" s i t e ;  and i s  p o t e n t i a l l y  appl icable a t  
t h i s  s i t e .  

b. Low Permeabil i ty Soi l  ayer Cap ! 
Single layer caps, e.g two fee t  o f  low permeabi l i ty  s o i l  

(permeabil i ty o f  1.OE-07 cm sec) cover are no t  e f f ec t i ve  i n  reducing 



infiltration because they re subjlect to dessication cracking, 
freezerthaw damage and roo penetriation root penetration after 
construction. 'Therefore, low parmeability soil cap will not be 
considered further for the Area "d" site. i 
c. Mu1 ti-Media Cap I 

2. Barriers I 

A multi-media cap 
materials, such as a synthdtic 
drainage 1 ayer , and topsoi 
the cap in minimizing 
surface run-off, and volatile 
designed to meet RCRA guidance 
requirements, and are therefore 

Subsurface barriers a e used for in situ waste containment, 
control of groundwater, an erosioh control. This would reduce the 
migration of contaminants ff-si te. To completely contain groundwater, 
subsurface barriers are ke d into an underlying confining layer. The 
depth to a till and glacial lacustr,ine clay confining layer at the Area 
"Dl' site is approximately to 30 feet. i 

combines a number of layers of different 
men$rane, compacted clay layer, sand 

lhegetati on to increase the performance of 
 infiltration^, physical transport of waste by . 

emisbions. Mu1 ti-media caps could be 
and New York State Part 360 closure 
potential 1 y appl icable at this site. 

b. Vitrified Wall Barrier 1 

a. Slurry Walls 
Slurry walls are 

slurry of bentonite and water 
backfilled with a soillbentonite 
walls are considered reliable 
to provide long-term waste 
dewatering. Slurry wall s 
Area "D '  site. 

Vitrified wall are a relatively new technology in 
long-term in situ ainment. The barrier is formed by applying 
an electric the soil and contaminants into a solid mass 

e of the heterogeneous nature of the fill 
need for pilot study, vitrified wall 
red futther for the Area "D" site. 

constructed by excavating an open trench with a 
and as excavation proceeds, the trench is 

or plastic concrete mixture. Slurry 
conteinment technology which can be used 

containment, groundwater containment, and 
are conshdered potentially applicable to the 

c. Sheet Piles I 

d. Grout Curtains 

Sheet pile walls are f rmed by driving interlocking sheets (e.g., 
steel ) from the surface to n underlying low permeability layer to 
impede groundwater flow. 
impermeable barrier to 
attack by chemical contamintnnts2as 

Sleet piles do not form a complete low, 
grouidwater flow and are not as resistant to 

slurry walls. Therefore, sheet 
piles are not considered po entially applicable for groundwater 
containment but will be con idered to provide shore stabilization. 



Grout curtains are sub urface bar r ie rs  created by i n j ec t i ng  grout 
under pressure i n t o  a geolo i c  formation through closely spaced holes 
i n  order t o  form a low perm ab i l i t y !  bar r ie r .  This technology i s  not  
r e l i a b l e  f o r  groundwater co t r o l  i f i  unconsolidated mater ia ls and 
therefore i s  not considered f o r  the Buffalo Color s i te .  i 
e. Bottom Sealing I 

Bottom sealing involve placing a horizontal ba r r i e r  by i n j ec t i ng  
grout under pressure beneat an area t o  prevent ve r t i ca l  migration o f  
contaminants. Because o f  t e ex is t ing  underlying clay layer  a t  the 
Area "D" s i t e  ( a t  a depth o approrjimately 20 t o  30 feet ) ,  bottom 
sealing i s  not  necessary an theretore, w i l l  not  be considered fu r ther .  i 
f. Fabriform ~ 

Fabriform i s  an e f f e c t  ve, adqptable and durable erosion control 
technology which protects a a ins t  erosive forces w i th  a mono1 i t h i c  
concrete armor structure f o  ed by pumping f i n e  aggregate concrete i n t o  
spec ia l ly  woven synthetic f r i c  fdrms. Due t o  the f a c t  t ha t  a large 
semi-continuous mat o f  conc t e  cari be i n s t a l l e d  by t h i s  process 
without heavy equipment, t h '  s techdology i s  considered applicable t o  
the Area "D" s i t e  f o r  erosit n contriol. 

g. Rip Rap 1 
Rip rap consists o f  large boullders and rock placed on the shore t o  

reduce the erosion potentia- o f  the s i t e .  The rock s ize and thickness 
o f  the layer i s  based upon ':he ve ldc i t y  o f  the stream/River and 
condit ions a t  the shore. A'though r i p  rap does not  have the same 
cont inu i ty  as afforded by Fabrifornl, i t can be designed t o  provide 
su i tab le  shore s tab i l i za t i o r  and i s  considered applicable t o  the Area 
"D" s i t e  f o r  erosion contro-. 

8 )  Waste Removal: I 
1 Excavation ~ 

The excavation o f  the o i l  and waste material a t  the Area " D '  s i t e  
may be performed as par t  o f  an on-qite treatment a l ternat ive,  or t o  
remove the material f o r  t r e  tment and disposal elsewhere. The use o f  
conventional heavy construc ion equipment, such as backhoes and 
loaders, i s  po ten t i a l l y  app i cable. Because o f  the heterogeneous 
nature o f  the soil/waste anc subsurface structures, mater ia ls handling 
would be extremely d i f f i c u l t .  Excqvation, although extremely d i f f i c u l t  
t o  implement, may be po ten t i a l l y  applicable t o  the Area "DM s i te .  

C) Waste Treatment: 

1. Contaminant Containmen 'I 
The contaminants of co cern a t  the Area "D" s i t e  (SVOCs, VOCs, 

metals) can be immobilized r contained through various treatment 
processes. Although the was not analyzed f o r  VOCs during 



the RI, because the ater exlhibited UOC contamination, the 
soil/waste treatment s presehted do apply to VOC contamination. 

a. In Situ ~tabilization/l~olidification 

This process would in olve in situ mixing of stabilizing agent to 
form a structurally sound atrix. Because of the heterogeneous nature 
of the soils/waste and sub urface tructures, in situ mixing of reagent 
and waste with gang auguer would e difficult if not impossible. 
Therefore, in situ stabili ationfs~l idif ication will not be considered 
further for the site. i 
b. On-Site Stabilization SolidifYcation I 

This process is simil in situ stabilization/ 
solidification, except the te would be excavated and treated in 
an on-site plant. Mixing agent with the waste materials would 
be performed in an on-site Treatability studies would be 
required. Because of the all the soilsfwaste prior to 
on-site pretreatment and of organics in the 
process, this process 

2. In Situ Contaminant ~dnovill 

The SVOCs, UOCs and he vy metgls could be extracted form the soil/ 
waste through various in si u treatment techniques. 

a. In Situ Soil Washing 

This process involves 'nfiltrbting a solvent or surfactant 
solution into the contamina ed soil to increase the solubility of the 
contaminants and recovering the contaminated groundwater for treatment. 
Because of the presence of nderground structures, the ability to 
provide complete soil washi g is questionnable and, theref ore, will not 
be considered further. i 
b. On-Site Soil Washing 

This process is the e as described under in situ soil washing 
except for excavation of soilsYwaste and treatment in an on-site 
plant. Treatability would be required to evaluate this 
process. This tentially applicable for the Area "DM site. 

3. Contaminant Stripping 

a. In Situ Soil Vacuum Ex raction i 
In situ soil vacuum ex ractiom involves application of vacuum to 

remove the volatile organic and sorhe semi-vol atile organic compounds 
from the waste. The air st earn is then treated or vented to the 
atmosphere. Due to the exi tence ~f the building foundations over a 
large area, this process wi 1 be difficult to implement and the 
effectiveness will be quest onable, therefore the process will not be 
considered further. 



4. Contaminant Dastructi 4 
SVOCs, VOCs and heavy etals can be destroyed via treatment in a 

variety of in situ . Exahples of these processes follow. 

a. Bioremediation I 
Bioremediation involve the use of introduced microorganisms to 

biodegrade organic contamin nts in the soll. Process variations 
include in situ or on-site rocessks after excavation. Several 
bioremediation processes ar discussed below. 

(i) On-Site Composting/In itu Bioremediation F 

(i i )  On-Site Slurry Bioreac or i 

This process involves erobic decomposition of organic matter. 
Proper aeration, temperatur , moisture and nutrient content, and the 

This process requires he introduction of waste slurry into a 
bioreactor along with nutri nts, otygen, and acid or alkali for pH 
control to create optimum c nditiohs for biodegradation. The 
microorganisms are added to the treatment. This process is potentially 
appl icable for treatment of organit contaminants. 

presence of suitable 
occur. Bioremediation general 
significant organic matter, 
contaminated soils containi 
will not be considered furtqer. 

(iii) On-Site Leach Bed I 

microorganism$ are required for decomposition to 
1 y atpl ied to wastes containing 

e.g., sewage sludge, manure and not to 
ig toxit materials. Therefore, composting 

An on-site leach bed s stem is an open aerobic treatment system 
consisting of a lined bed a d draidage for bioremediation fluid. This 
process is potentially appl cable. i 
b. Vitrification 1 

Vitrification is the t ansforvation of soil and waste material 
into a durable glass-like m terial similar in composition and 
weathering characteristics o obsidian. i 
(i) In Situ Vitrification 

This process involves he in situ melting of the soil/waste at 
very high temperatures, usi g heat generated by an electrical current 
to destroy or contain the c ntamin3nts of concern. Because of the 
presence of underground str ctures, this process will not be considered 
further. 

(ii) On-Site Vitrification 

This process transform excavqted waste material into a stable 
glass-like form in an on-si e plant. Temperatures of approximately 



1,650 degrees C i n  the rea t o r  reduce the organic compounds t o  carbon 
monoxide, hydrogen, and ca bon. t h e  inorganic contaminants are 
incorporated i n  the molten glass. Off-gas emissions are then t reated 
before discharge t o  the a  osphere. The resu l t i ng  glass mater ia l  might 
then be able t o  be placed ack o n i s i t e  o r  removed f o r  o f f - s i t e  
disposal. This process i s  considdred p o t e n t i a l l y  appl icable t o  the 
Area "DM s i t e .  i 
c. Inc inera t ion  I 

I nc inera t ion  would i n  olve thk  thermal destruct ion o f  the 
excavated waste mater ia l  a  h igh thpera tu res .  There are several types 
o f  i nc inera t ion  processes hat  havk been used i n  destroying hazardous 
wastes and s o i l s  such as r ta r y  k i l ns ,  f l u i d i z e d  beds and i n f r a red  
inc inerat ion.  i 
( i )  On-Site Rotary K i l n  ~ 

Rotary k i l n  i nc i ne ra t  o f  a  re f rac tory- l ined,  ro ta t ing ,  
cy l i nd r i ca l  primary combus and a secondary combustion 
chamber. Organic wastes, waste so l ids  o r  sludges, 
are oxidized by means o f  
considered p o t e n t i a l l y  

( i i )  On-Site F lu id ized Bed 

d. Chemical Treatment ~ 

F lu id ized bed inc inerators  
containing an i n e r t  f l u i d i z i n g  
waste mater ia l  i s  i n jec ted  
combustion a i r  forced up 
allowable feed s ize are 
ro ta ry  k i l n ,  t h i s  process 
p ro jec t .  

( i )  I n  S i t u  Chemical Treat ent 1 

cohsist  o f  a  re f rac to ry - l i ned  vessel 
medtium such as sand. The excavated 

i n t o  thb sand bed which i s  f l u i d i z e d  by 
through the bed. Because the r e s t r i c t i o n s  on 

s t r i c t e r  f b r  t h i s  process than those f o r  the 
w i l l  no t  be considered fu r ther  f o r  t h i s  

D) Waste Disposal : I 

The goal o f  i n  s i t u  
oxidat ion o f  VOCs and SVOCs 
This process would not  remote 
underground structures,  the 
reagents i s  questionnable. 
considered f u r t he r .  

1. Of f -S i te  L a n d f i l l  

I f  the soi l /waste i s  n  t considered a  RCRA hazardous waste, i t 
could be disposed o f f - s i t e  t a l a n d f i l l  accepting i ndus t r i a l  waste. 
This option could be appl ic  

chemical treatment would be t o  provide 
i n  place using chemical ox id iz ing  agents. 

metals. Because o f  the presence o f  
a b i l i t y  t o  provide complete d i s t r i b u t i o n  o f  
TherefQre, t h i s  process w i l l  no t  be 

2. Of f -S i te  TSDF 



If the soil/waste is c nsidered a RCRA hazardous waste it could be 
disposed at an off-site Tre tment, Storage and Disposal Facility (TSDF) 
after treatment using Best emonstpated Available Technology (BDAT) to 
meet allowable constitutent levels in the treated soil/waste. This 
option could be appl icable. t 
3. On-Site RCRA Vault I 

If the soil/waste is c d a RCRA hazardous waste, it could 
possibly be disposed on-sit CRA vault after treatment to meet 
allowable constituent level option could be applicable. 

4. On-Site Landfill I 
If the soil/waste is n t considered a RCRA hazardous waste it 

could possibly be landfille on-site after construction of a solid 
waste landfill meeting the equireients of 6 NYCRR Part 360. This 
option could be applicable. 

E) Groundwater Collection: I 
A groundwater collecti n system serves two purposes: 1) It 

provides the first step in ost foirns of groundwater treatment by 
pumping the water from the ormatign so that it can be treated; and 2) 
By creating zones of ce which extend across the downgradient 
side of the ce, it serves as an effective barrier to 
groundwater migration. 

1. Well-Point Watering 

We1 1 -point collection ystems due to suction head 1 imitation 
(usually 15 feet), will not be con$idered further for applicability to 
the Area "D' site. I 

A pumping well is typi ally a fully penetrating well which can be 
used to precisely control g oundwafler levels. This is potentially 
applicable for groundwater ollectron at the Area "D" site. i 
3. Perimeter Drains (Tren h) 

Perimeter drains for d wateriqg are constructed by excavation of a 
trench into the stratum of oncern, by placement of a perforated 
drainage pipe in the base o the tnench, and backfilling the trench 
with aggregate. These are otentially applicable for groundwater 
collection at the Area "D' ite. i 

F) Groundwater Treatment: ~ 
There are two possible treatment situations that are 

applicable to the Area "D" pretreatment for 
discharge to the Buffalo Se and treatment for 
discharge to surface water The pretreatment 
option would involve treatm to meet effluent 



standards or to attain BSA e limitations. The other treatment 
option would involve ground eatment that would attain the ARARs/ 
SCGs for discharge to the B 

1. Physlcal/Chemlcal Proc sses t 
a. Chemical Precipitation 

Chemical precipitation treatment involves the 
addition of chemicals to a1 state of dissolved and 
suspended solids and facili by sedimentation. Given 
the nature of groundwater Area "D" site, chemical 
precipitation is potential of metals, 
however not for SVOCs and 

b. Neutralization I 
Neutralization involve adjusting pH levels. It may be util ilzed 

for pretreatment or post-tr atment, but not as the main treatment for 
VOCs, SVOCs or metals remov 1. i 
c. Granular Activated Car on b 

d. Air-Stripping I 

Carbon adsorption is a 
organics and control of 
(COD), total organic carbon 

Air stripping of volat le orgqnics from the aqueous stream has 
proven to be a viable treat ent for dilute as well as concentrated 
wastewater. This option wi 1 be eualuated further. i 

viable process for the removal of dissolved 
parmeters such as chemical oxygen demand 

(TOC) dnd specific organic compounds in the 

e. Steam Stripping I 
Steam stripping of tile ofiganics is a proven technology which 

is used extensively in try foV the recovery of solvents from 
concentrated waste However, steam stripping present no 
advantage over air . Therefore, steam stripping will not be 
considered further. 

contaminated groundwater. franulai activated carbon (GAC) can be used 
for pretreatment, complete .reatmerlt or effluent polishing. This 
process will be considered 
site. 

'urther for applicability at the Area "D" 

Filtration may be used 
effluent generated by other 

g. Chlorination 

Chlorination may be 
process when biological 

as an qncillary process to polish the 
procesies used at the Area "D" site. 

recuired as an ancillary post-treatment 
treatment is uti 1 ized. 



2. Biophysical  Processes 

Biophysical  processes rov ide  a d d i t i o n a l  f 1 e x i b i  1 i ty  and enhanced 
treatment over b i o l o g i c a l  p ocesse$. It i s  app l icab le  t o  treatment o f  
raw, h igh-st rength contamin t e d  grQundwaters. i 
a. Powdered Act iva ted  Car on Treatment (PACT) i' 

While p o t e n t i a l l y  VOC removal, PACT i s  genera l l y  
app l icab le  on l y  t o  streams and w i l l  n o t  be 
considered f u r t h e r  

b. F l u i d i z e d  Carbon Bed 

F lu id i zed  carbon beds o r  h i g  - ra te  treatment o f  h igh-st rength 
leachates and wastewaters c n be o era ted  a e r o b i c a l l y  o r  anaerobical l y .  
The adsorpt ion onto carbon nhance t h e  a v a i l a b i l i t y  o f  subs t ra te  f o r  
biodegradat ion microorgani s. Th s process i s  app l icab le  t o  
h igh-st rength waste streams and w i l l  n o t  be considered f u r t h e r  f o r  t h e  
Area "D" s i t e .  1 

6) Groundwater ~ i s p o s a l / ~ i s c h a ~ g e s :  
I 

1. Local /Publ ic  Owned Tre b e n t  Ylorks (POW) i 
Disposal o f  p re t rea ted  groundqater t o  the  B u f f a l o  Sewer Au tho r i t y  

(BSA) i s  a v i a b l e  op t i on  f o  the  Adea "D" s i t e .  The l e v e l s  o f  
contaminants a l lowable i n t o  t h e  BSq would have t o  be developed 
s p e c i f i c a l l y  f o r  the  Area I' " e f f l q e n t  and subsequently a permi t  
issued. Due t o  t h e  prox imi  y o f  tne  Area "D" s i t e  t o  the  BSA, t h i s  
op t ion  w i l l  be considered f r t h e r .  i 
2. Surface Water I 

Surface water d ischarg ARARsPSCG f o r  the  B u f f a l o  River  cou ld  be 
met through treatment o f  g r  undwatqr. The discharge o f  t r e a t e d  
groundwater i s  considered p t e n t i a l l y  app l i cab le  f o r  the  Area "D" s i t e .  

3. Groundwater I 
Recharge o f  t r e a t e d  g r  undwater has no p a r t i c u l a r  advantage over 

surface water o r  POW dispo a l ,  i t  w i l l  no t  be considered f u r t h e r .  4 
Small amounts o f  un t re  ted  grqundwater (thousands o f  g a l l l o n s  per  

day) cou ld  be t ranspor ted  a d dispdsed o f  economically a t  an o f f - s i t e  
treatment, storage and d i sp  sa l  f a d i l i t y .  Because t h i s  i s  a v i a b l e  and 
e f f e c t i v e  opt ion,  i t  w i l l  b considered f u r t h e r  f o r  t h i s  s i t e .  

H) Remedial A1 te rna t i ves :  I 
P o t e n t i a l l y  app l icab le  technol~ogies were combined i n t o  21 

a l t e r n a t i v e s  and f u r t h e r  ev l ua ted  (see Table 4-1). The f o l l o w i n g  €3 



alternatives were screened out duding initial screening based on 
effectiveness and imp1 emen 

Alternative 2. - Limited Action 
This alternative would invdlve gr undwater monitoring with deed 

restriction and fencing of the ntire ite. The limited action alternative 
will not ensure compliance with ARARs/ 3 CGs. This alternative is clearly 
implementable. However, it is rot effelctive; the contaminant pathways 
including groundwater infiltration to Buffalo River, erosion of soil to 
the Buffalo River, human exposure to Area "D" soils and aquatic toxicity 

considered for detailed evaluation. 
from the Area "D" soils remain. this alternative is not 

Alternative 4a - Soil Cover and Grading with Perimeter Groundwater 
Collection, Pre-Trea-nt and Disposal ko BSA and Shore Stabillsation and 
Contaimnt on East and South Sides 

This alternative would pro for soil cover and grading over the 
entire site, groundwater collec and pre-treatment for discharge to the 
BSA and sheetpil ing for shore s 

This alternative is impleme table, however not effective in that the 
soil cover will not provide thor ugh prptection of human health and also 
will not reduce infiltration of recipikation to groundwater and ultimately 
to the Buffalo River. this alternative is not considered for 
detai 1 ed evaluation. 

Alternative 9 - Total Groundwate tion, Pre-Treatnmnt, Discharge to 
BSA, Total Excavation, Bioremedl ackflll with Treated Soil, Soil 
Cover and Grading, and Shore 

This alternative would invo thg total collection and pre-treatment 
of groundwater for discharge to BSAfor purposes of dewatering the soil/ 
waste prior to and during excava fhe site would be excavated for 
treatment of the organics by bio 

Many factors including biod gradabi 1 ity of organics, environmental 
factors which may affect microbi 1 activity, site hydrogeology, and 
precipitation, can all have dimi ishing effects upon the performance of 
bioremediation. The eff ectivene s of tRis alternative is unknown without 
the performance of a treatabilit study, Because the implementability is 
questionable and the effectivene s particular to the site is unknown, this 
alternative is not considered fo detailed evaluation. 

Alternative 9a - Total ction, Pre-Treatment, Discharge to 
BSA, Total Excavation, ckfill with Treated Soil, Soil Cover 
and Grading, and Shore 

This alternative the sbme components as Alternative 9 with 
the substitution of for bioremediation of the soil/waste. 

Vitrification involves a th rmal t*eatment process that converts 
contaminate soil (primarily inor anics) into a chemically inert and stable 



glass and crystal1 ine product. ctiveness of vitrification is 
unknown without a treatability so, the implementabiltty is 
difficult if not questionable nature of the fill material. 
Therefore, this alternative is dered for detailed evaluation. 

Alternative 9b - Total ction, Pre-Treatment, Discharge to 
BSA, Total Excavation, kfill with Treated Soil, Soil Cover 
and Grading. and Shore 

This alternative consists o as Alternative 9 
except with thermal destruction 

Incineration of the waste c uld be done with an on-site rotary kiln or 
on-site fluidized bed. Both pro esses qtestroy organic waste by means of 
combustion. The rotary kiln inc nerator would be the most applicable to the 
Area "D', however, excavation an the size of soil/waste material is 
questionalbe and therefore may ult to implement. The limitations 
on the effectiveness of rotary nerators i nclude: suspectibil ity to 
thermal shock, necessity for ve 1 maintenance, need for additional 
air due to leakage, high partic dings, relatively low thermal 
efficiency, and high capital co 

Because this treatment tech ology is difficult to implement and the 
effectiveness is unknown without a trea%abil ity study, this a1 ternative. is 
not considered for detailed eval 

Alternative 9c - Total Groundwat ction, Pre-Treatment, Discharge to 
BSA, Total Excavation, Sol1 Wash kfill with Treated Soil. Soil Cover 
and Grading, and Shore 

This alternative consists o the same components as Alternative 9 
except with the use of soil wash ng. t 

Soil washing is applicable anic and organic waste and can be 
performed in situ or at an on-si . The process involves the 
infiltration of a solvent or sur into the contaminated soil 
to increase the solubility of th and accelerate leaching of 
contaminants into the groundwate via extraction wells or a 
collection system. 

The implementability of thi proceqs is difficult due to the nature of 
the fill material. The effectiv ness oP soil washing is dependent upon the 
types of extractants used. A tr atability study would be necessary to make 
this determination. Because of he difeicul ty in implementation and the 
questionable effectiveness, this alternative is not considered for detailed 
evalul ati on. i 
Alternative 9d - Total Groundwat ction, Pre-Treatment, Discharge to 
BSA, Total Excavation, Stabil iza ldification, Backfill with Treated 
Soil. Soil Cover and Grading, an Stabilization 

This alternative consists o the same components as Alternative 9 
except with the implementation o stabil ization/sol idification for treatment 
of the soil/waste. 



So l i d i f i ca t i on / s tab i l  i z a t i o  can be performed i n  s i t u  o r  a t  an on-site 
plant.  This process i s  f o r  s t a b i l i z i n g  inorganic contaminants and 
involves i n  s i t u  mixing i l i z i n g  agent w i th  the soil/waste t o  form a 
s t ruc tu ra l l y  sound matrix. 

A l ternat ive 9e - Total  CollCction, Pre-Treatment, Discharge t o  
BSA, Chemical ahd Grading, and Shore S tab i l i za t i on  

On-site s tab i l i za t i on  requires 
wi th  the reagent a t  an on-site 
s tab i l i za t ion ,  t r ea tab i l  i t y  studies 
the d i f f i c u l t y  associated w i th  
f o r  excavation f o r  on-site 
implement. Consequently, t h i s  
evaluation. 

excavation o f  the soil/waste f o r  mixing 
plant. For both on-site and i n  s i t u  

would be required. Because o f  t h i s  and 
t i e  mixing f o r  i n  s i t u  treatment and the need 

s tab i l i za t ioh ,  t h i s  a l te rna t i ve  i s  d i f f i c u l t  t o  
alternative i s  not considered f o r  deta i led . 

The fol lowing 13 a l t e rna t i v  s were evaluated i n  de ta i l  : i 

This a l te rna t i ve  consists oJf the sbme components as Al ternat ive 9 

Al ternat ive 1 - No Action w i t h  n i t o r i bg  9 

except wi th  chemical remediation 
o f  chemical ox id iz ing agents, 

o fb the so i  l/waste. Through the placement 
oxidat ion o f  v o l a t i l e  organics and 

The no act ion a l te rna t i ve  w 11 not ensure compliance w i th  ARARs/SCGs 
w i th in  a reasonable or predictab e time frame. 

semi -vol a t i  1 e organics would occ r. This process does not  remove 
inorgani cs, however, and the e f  f c t i v e n p s  i s  reduced by the presence o f  
subsurface structures which 1 i m i  the cQmplete d i s t r i bu t i on  o f  reagents. 
Because o f  the question o f  imple entab i l  i t y  and effectiveness, t h i s  
a l te rna t i ve  i s  not considered f o  deta i led evaluation. 

No remedial act ion would take place under t h i s  a l ternat ive.  This 

The no act ion a l te rna t i ve  i easy $0 implement and w i l l  not  contr ibute 
t o  the reduction o f  contaminant ox ic i t y ,  mob i l i t y  or volume a t  the s i t e .  

a l ternat ive was evaluated t o  
al ternat ives.  Under t h i s  a l tern i  
NAPL from Well 8 would continue. 

A l ternat ive 3 - Cap w i th  Shore ~ j a b i l i z d t i o n  Using Sheet P i l i n g  

provide a baseline from which t o  evaluate other 
t i v e  gioundwater monitoring and pumping o f  
Under no act ion a l te rna t i ve  the t o t a l  

calculated carcinogenic r i s k  o f  .OE-05 and the hazard index o f  200 would 
not be altered. I n  addit ion, po en t i a l  r i s k s  through the inhalat ion o f  
v o l a t i l e  organics from surface m t e r i a l q  would remain. These conditions, 
which are not adequately protect  ve o f  human health, may resu l t  i n  
unacceptable heal th r i sks .  

This a l te rna t i ve  would invo ve the placement o f  a f l e x i b l e  membrane 
l i n e r  (FML) cap over the en t i r e  i t e .  Also, sheetpi l ing f o r  shore 
s tab i l i za t i on  would be placed a1 ng the east and south sides o f  the s i t e .  
Access t o  and fu ture use o f  the i t e  would be res t r i c ted  by fencing and deed 
res t r i c t ions .  Groundwater monit t r ing 
occur while pumping o f  the NAPL 

o f  the ex is t ing  on-site wel ls  would 
f'rom Well 8 would continue. 



A1 ternat ive 3a - Cap w i th  Shore tab11 l f r t i o n  Using FabrifoWRip-Rap t 
This a l te rna t i ve  would invo placement o f  a  FML cap over the 

en t i r e  s i te .  Also, Fabriform/Ri u l d  be placed along the east and 
south sides f o r  shore s t a b i l i z a t  t e  access would be res t r i c ted  by 
deed res t r i c t i ons  and fencing. monitoring would be performed on 
the ex is t ing  on-site wel ls and p  NAPL from Well 8  would 
continue. 

Al ternat ives 3  and 3a provi  e  a  grqater leve l  o f  protect ion than 
Al ternat ive 1 through the imp1 ntatiolh o f  a  cap. This el iminates any . 
airborne contaminants and cont w i th  he soil/waste. Erosion control  
through sheetpi l  i ng  i n  Alterna e  3  an I Fabriform/Rip-Rap i n  A l ternat ive 3a 
reduces sediment loading. She i l i n g  i n  A l ternat ive 3 also af fords a  
reduction i n  groundwater disch e  from the s i t e  thereby reducing aquatic 
t o x i c i t y .  Cap can be i n s t a l l e  as i l y .  Al ternat ives 3 and 3a do not meet 
the chemical -spec i f ic  ARARs/SC f o r  m i  r a t i ng  groundwater; however, wi th  
the implementation o f  a  cap, do co 8 p l y  w i t h  a i r  standards and 
guide1 ines f o r  v o l a t i l e  organ missiohs from the s i t e .  Both a l ternat ives 
require a  long-term O&M progr 

A l ternat ive 4 - Cap w i th  P e r i w t  r Grou dwater Collection, Pretreatanent and 
Discharge t o  Buf fa lo  Sewer Autho i t y  (B ) and Shore S tab i l i za t ion  t c  

This a l te rna t i ve  would invo ve the placement o f  a  FML cap over the 
en t i r e  s i te .  Groundwater would e  col l$cted along the perimeter o f  the s i t e  
f o r  pretreatment and discharge t the B$A. Shore s tab i l i za t i on  would be 
provided by Fabriform/Rip-Rap a1 ng the east and south sides. S i te  access 
and fu ture use would be r e s t r i c t  d  by fencing and deed res t r i c t ions .  The 
pumping o f  NAPL from Well 8  woul discontinue and a  groundwater monitoring 
program would be impl emented. 

A l ternat ive 5 - Multi-Media Cap, e r  Groundwater Collection, 
Pretreatment, and Discharge to B hore S tab i l i za t ion  

This a l te rna t i ve  would invo ve a l l  the same components o f  A l ternat ive 
4, however wi th  the subs t i tu t ion  o f  a  multi-media cap f o r  a  FML Cap. I 

Alternat ives 4 and 5 provid s  protect ion o f  human health through the 
el iminat ion o f  airborne contamin nts, cgntact and incidental  ingest ion o f  
soils/wastes. Col lect ion o f  gro ndwatei wi th  pretreatment and discharge t o  
BSA, eliminates discharge o f  con aminants t o  the Buffalo River, thereby 
e l  iminating aquatic t o x i c i t y .  i 

Alternat ives 4 and 5 prov id  and mob i l i t y  o f  
groundwater; however, no reduct i  volume i s  afforded. 
These a l ternat ives w i l l  meet the 

A1 ternat ive 6 - Cap. Dmgrad ien  Cutoff. Perimeter Groundwater Col lect ion,  
Pretreatment, Discharge t o  BSA a  d  Shore S tab i l i za t ion  

This a l te rna t i ve  would invo ve a l l  the components o f  A l ternat ive 4 
along wi th  the placement o f  a  s l  r r y  wall  downgradient. 



Al ternat ive 6a - Cap, Perimeter t e r  Collection. Treatment. Discharge 
to Buf fa lo  River, Downgradlent d Shore Stab11 l za t i on  

This a l te rna t i ve  would invo ve a l l  the components o f  A l ternat ive 6, 
however, w i th  treatment o f  groun water for  discharge t o  the Buf fa lo  River. b 
Al ternat ive 6b - Cap, Perimeter roundw ter Col lect lon and Disposal t o  
Treatment, Storage and Disposal I a c i l i t  t (TSDF), Downgradient c u t o f f  and 
Shore Stabi 1 i za t l on  I 

This a l te rna t i ve  would invo ve the same components as Al ternat ive 6 
w i th  the exception o f  disposal o  groundwater t o  a  TSDF. 

A l ternat ive 6c - Cap. Complete Groundwater Col lect ion and 
NAPL Collection, Pretreatment Shoreline F i l l  
Excavation and Complete Shore 

A1 ternat ive 6d - Cap, Complete C t o f f .  Rerimeter Groundwater Collection, 
Treatment and Discharge t o  Buffa o  Riveri and Shore S tab i l i za t ion  

This a l te rna t i ve  would invo ve the same components as Al ternat ive 6 
along w i th  the addi t ion o f  an up radienu s l u r r y  wa l l  f o r  t o t a l  containment 

This a l ternat ive would invo ve the same components as Al ternat ive 6a 
along w i th  the addi t ion o f  an up radient s l u r r y  wal l  f o r  t o t a l  containment 
o f  the s i te .  

o f  the s i te ,  continuation o f  the 
o f  shore, extension o f  the grountwater 
known NAPL and excavation o f  a l l  
the po in t  o f  in tersect ion o f  the 
drawn pa ra l l e l  and two fee t  i n t o  
depth. A l l  material w i l l  be p la  
beneath the cap. 

A l ternat ive 6e - Cap, Complete C t o f f ,  Rerimeter Groundwater Col lect ion and 
Disposal t o  TSDF and Shore Stabi 

Fabrifqrm/Rip-Rap along the en t i r e  length 
o l l ec t i on  trenches i n t o  the area o f  

f i l l  m 1 t e r i a l  outside o f  the cu to f f  wal l  t o  
Fabrif@rm/Rip-Rap prepared slope and a l i n e  
the toF/ o f  the al luvium layer,  as a maximum 
:ed w i th in  the s lu r r y  wall  containment area 

This a l te rna t i ve  would invo ve the same components as Al ternat ive 6b 
along w i th  the addi t ion o f  an radient s l u r r y  wal l  f o r  t o t a l  containment 
o f  the s i te .  

Al ternat ives 6 through 6e provide protect ion o f  human health 
through the el iminat ion o f  conyaminants, contact and incidental  
ingestion o f  soils/waste t o x i c i t y  by capping. 

Al ternat ives 6 through 6e p ovide f o r  groundwater co l lec t ion  which w i l l  
r esu l t  i n  an inward f low o f  grou dwater t o  the s i t e .  Consequently, these 
a1 ternat ives w i l l  a t t a i n  the che ica l -sp~eci f  i c  ARARs/SCGs f o r  migrating 
groundwater. These a1 ternat ives do a t t a ~ i n  the BSA discharge 1 imi ta t ions or 
the e f f luen t  standards f o r  disch rge t o  the surface waters o f  the Buffalo 
River. These a l ternat ives throu h shoreline s tab i l i za t i on  and through 



excavation w i l l  meet the s i te -spec i f i c  FCGs f o r  s o i l s  eroding t o  the Buffalo 
River. Addi t ional ly  these a l ternat ives can be designed t o  meet the 
act ion-speci f ic  ARARs/SCGs w i th  conventhonal technologies. 

Al ternat ives 6 through 6e provide + reduction o f  t o x i c i t y  and mob i l i t y  
through containment o f  groundwater and oils/waste v i a  a s l u r r y  wal l  o r  
sheetpi l ing and treatment o f  groundwate . These a l ternat ives do not  provide 
a reduction o f  volume o f  soil/waste. 

F 
A l l  o f  the Al ternat ives 6 through e u t i l  i r e  proven and re1 i ab le  

technologies wi th  read i l y  ava i l  able equ f pment from comnercial vendors. 

A l ternat ive 7 - Cap, Complete Cutoff, P r iumter Groundwater Collectlon. 
Pretreatment and Discharge to BSA and S 1 ore S tab i l i za t ion  

This a l te rna t i ve  would involve t h e  same components as Al ternat ive 6e 
wi th  the exception o f  u t i l i z i n g  sheetpi ing  f o r  shore s t a b i l i z a t i o n  i n  place 
o f  Fabr i f  orm/Rip-Rap. Also, groundwate 1 pretreatment and disposal t o  the 
BSA would be used instead o f  disposal t O  a TSDF. 

A l ternat ive 7 i s  comparable t o  A l t  rnat ives 4 through 6 w i th  some 
addi t ional  improvment due t o  sheetp i l in  1 providing be t te r  erosion control.  

A l ternat ive 8 - Tota l  Excavation and posal with So i l  Cover and Grading, 
Total Groundwater Collection, Pretrea n t  and Discharge to BSA and Shore 
Stab1 11zation 

This a l te rna t i ve  would involve the excavation and disposal o f  
soil/waste and backf ill ing w i th  new soi l / f  ill material.  Total groundwater 
co l lec t ion  and pretreatment f o r  discharge t o  the BSA along w i th  shore 
s tab i l i za t i on  would also occur. 

A l ternat ive 8 provides the i n  residual r i s k  due t o  
complete removal o f  and pretreatment o f  
contaminated groundwater. w i l l  s t i l l  be necessary 
f o r  the pumping and s tab i l i za t ion .  

A l ternat ive 8 af fords the highest degree o f  reduction o f  volume o f  
soil/waste and groundwater through exca a t ion  o f  the soil/waste and t o t a l  
co l lec t ion  and pretreatment o f  the grou 1 dwater. This a l te rna t i ve  also 
provides a greater degree o f  reduction b f  mob i l i t y  and t o x i c i t y  by 
el iminat ing the source. 

Al ternat ive 8 w i l l  a t t a i n  chemica l~speci f ic  and s i te -spec i f i c  ARARs/ 
SCGs. 

A l ternat ive 8 i s  by f a r  the most d i l f f i c u l t  t o  implement due t o  problems 
associated w i th  the excavation o f  the h$terogeneous nature o f  the soil/waste 
and the presence o f  the subsurface Pr imari ly,  problems w i l l  be 
encountered wi th  the dewatering and f o r  excavation, 
materials hand1 ing, disposal and The technologies 
are proven and re l iab le ,  however, avai lable from 
mu1 t i p l e  vendors. 



Table 5-3 presents a summary of the present value of each of the 
13 alternatives evaluated in deta91. The no-action alternative has the 
1 east present value. 

J) Rankina of Altematlves: 

All 13 alternatives were evaluated and scored in accordance with 
the Department's Technical and Ad 4 ini strati ve Guidance Memorandum 
(TAGM) No. HWR-90-4030, titled seliection of remedial actions at 
inactive hazardous waste sites pr pared by the NYSDEC. Table 5.1 
presents a sumnary of the key evaluation factors and ranking for 
various alternatives. 

t 
SECTION 7: SWRY OF THE GOVERWEWS DECISION 

A) Description of Preferred Alternatl~ve: 

Based on the evaluations of the various alternatives, the FS Report 
recomnends Alternative 6c as the preferred alternative for this site. 

A1 ternative 6c (Figures 5-6a and b) includes the following components: 

o A Flexible Membrane Liner (F L) cap over the entire site. 
o Pumping of groundwater and N a L from perimeter collection drains 

located along the downgradienk sides. 
o Pretreatment of groundwater fbr discharge to BSA. 
o Excavation of fill outside of the cutoff wall and replace with 

clean fill. 
o Slurry wall all around the site. 
o Geotextile Liner and FabriforWtip-Rap for shore stabilization. 
o Limited action a1 ternative (fbncing, deed restrictions, 

monitoring). 

This alternative would involve the placement of a FML cap over the 
entire site, groundwater collection and pretreatment for discharge to the 
BSA and a groundwater cutoff wall complktely surrounding the Area "D' site. 
Complete cutoff will provide containmenk during the pumping and 
preatreatment of contaminated groundwater. The cap would decrease the 
infiltration of water through the site thereby reducing leachate generation. 
The groundwater will be collected, pretreated and discharged to the BSA for 
further treatment. The NAPL will be deblt with as part of the overall 
groundwater contamination. Additional poundwater collection drains wi 1 1  be 
installed as needed to facilitate the collection and transport of the NAPL 
to the perimeter groundwater collection system. These additional drains 
will be located in the areas of Tank park 910, Well W-8 and Well MW-4-88. 
The exact location and extent of these brains will be determined and 
properly designed at each location durihg the design phase. Additionally, 
this a1 ternative, which incorporates ontsi te pretreatment, will include an 
oil/water separator as part of the treatment process. The use of Fabriform/ 
Rip-Rap for shore stabilization will re uce and control erosion of the banks 
and the amount of soil entering the Buf f a10 River. The Fabriform/Rip-Rap 
will extend around the entire shoreline on all sides of the site. 



Excavation o f  &l mate r ia l  ou ts ide  o f  t h e  c u t o f f  w a l l  along t h e  
shore1 i n e  (see Lm-l , A1 t e r n a t i v e  6cl t y p i c a l  sec t ion)  w i l l  v i r t u a l l y  
e l i m i n a t e  t h e  amount o f  contaminants f rbm t h e  s o i l  en te r i ng  t h e  r i v e r .  The 
proposed cap would cons i s t  of ,  from t h e  bottom up, s i x  inches o f  compacted 
subgrade, a 40 m i l  High Dens i ty  Polyeth l ene  (HDPE) o r  Very Low Dens i ty  
Polyethylene (VLDPE) membrane, and 24 i 1 ches o f  s o i l  cover and s i x  inches o f  
t o p  s o i l  which would support vegetat ion. 

The ac tua l  design o f  t h e  cap t h a t  w i l l  be i n s t a l l e d  a t  t h e  s i t e  w i l l  be 
f i n a l i z e d  as p a r t  o f  t h e  techn ica l  design. T h i s  cap design w i l l  a t  l e a s t  be 
equ iva len t  t o  the  cap described. 

The s l u r r y  w a l l  wi 11 be keyed a minimum o f  t h r e e  f e e t  i n t o  t h e  
con f i n ing  layer ,  which i s  20 t o  30 f e e t  below surface. The th ickness o f  t h e  
w a l l  w i l l  be f i n a l i z e d  dur ing  t h e  desigh phase. 

B) Evaluat ion o f  P re fe r red  A l te rna t i v$ :  

Overa l l  P ro tec t i on  o f  Human Hda l th  and t h e  Environment 

The p rov i s ion  o f  a FML cap an shore s t a b i l i z a t i o n  would remove 
pub1 i c h e a l t h  r i s k s  associated w i t  ! contact,  i n c i d e n t a l  i nges t i on  and 
i n h a l a t i o n  pathways. The a d d i t i o n  o f  per imeter  groundwater c o l l e c t i o n  
would a l so  e s s e n t i a l l y  e l im ina te  f j r t h e r  m ig ra t i on  o f  contaminated 
groundwater from Area "D" i n t o  t h e  B u f f a l o  R iver  by  revers ing  t h e  f l o w  
grad ien t  through associated pumpin . T h i s  would eventua l ly  a s s i s t  i n  
t h e  reduct ion  o f  human h e a l t h  r i s k  f associated w i t h  consumption o f  
contaminated f i s h  from the  B u f f a l o  River;  t h e  t ime frame o f  t h i s  
reduc t ion  i s  dependent on t h e  turnt jver  o f  t h e  l o c a l  game f i s h  
popu la t ion  and t h e  a b i l i t y  o f  f i s h  t o  metabol ize and/or excrete 
contaminants. Heal th impacts p o t e d t i a l l y  associated w i t h  e ros ion  
load ing  t o  t h e  River  would be m i t i  a ted  through t h e  use o f  Fabri form/ 
Rip-Rap f o r  shore s t a b i l i z a t i o n ,  a !, d removal o f  source contaminants as 
w e l l  as non-source f i l l  ma te r ia l  f.hom outs ide  t h e  s l u r r y  wa l l  
containment. 

Th is  a l t e r n a t i v e  would prov ide s i g n i f i c a n t  p r o t e c t i o n  o f  t h e  
environment by prevent ing  m ig ra t i od  o f  contaminated groundwater i n t o  
the  B u f f a l o  R iver  and t h e  eros ion O f  so i ls /waste from Area "D". 

Compl iance w i t h  ARARs/SCGs 

I n  t h i s  a l t e r n a t i v e ,  a s u b s t a n t i a l l y  reduced volume o f  groundwater 
w i l l  be m ig ra t i ng  i n t o  the  s i t e ,  tbereby obv ia t i ng  the  a p p l i c a b i l i t y  
the  chemical -speci f ic  ARARs/SCGs fd r  m ig ra t i ng  groundwater. The 
c o l l e c t i o n  and pretreatment o f  groundwater w i l l  a t t a i n  BSA discharge 
l i m i t a t i o n s  and a i r  standards f o r  i jreatment discharges t o  t h e  
atmosphere. The NYSDEC gu ide l ines  f o r  eroding s o i l s  a re  accomnodated 
through shore l ine  s t a b i l i z a t i o n .  

Long-Term Ef fec t iveness  and Permanence 



Although not considered as a permanent remedial action, through 
the imolementation of aroundwater collection and oretreatment. c a ~ ~ i n a  . .  - 
and complete slurry wail, this alternative provides an effective means 
of reducing the mobility and toxicity of contaminated groundwater and 
soils from the Area "Dm site. This alternative will remain effective 
provided a long-term O&M program i& employed for purposes of cap 
maintenance and slurry wall upkeep. Likewise, the groundwater pump and 
treat system will require long-term maintenance. This alternative 
affords an effective approach to a reduction in the exposure of soil/ 
waste and the toxicity of aquatic organisms in the adjacent Buffalo 
River. 

Reduction of Toxicity, Mobility or Volume 

Pretreatment of groundwater prior to disposal at the BSA would 
reduce the toxicity of the groundwbter collected. The provision of a 
cap, groundwater collection, a cutoff wall and shore stabilization 
(Fabriform/Rip-Rap) would almost t~tal ly eliminate off-site contaminant 
migration. Volume would be significantly reduced through the 
installation of a cap and complete slurry wall. The estimated 
groundwater flow through the collection system is 84 cfd based on 
groundwater flow simulation model. 

Additionally, the excavation of all fills outside the cutoff wall, 
as described above, would imnediately reduce the toxicity, mobi 1 ity and 
volume of the waste in this area. 

Short-Term Effectiveness 

This alternative will not impact the comnunity or environment 
during implementation and any worker exposure can be mitigated. The 
approximate construction period would be three years. 

Imp1 ementabi 1 i ty 

This alternative is implementable and utilizes comnerically 
available and re1 iable technologies. Installation of a complete slurry 
wall into the heterogeneous fill material may pose some difficulties. 

C) Cost o f  Preferred Alternative: 

The present value cost of Alternative 6c is estimated to be 
$9,556,000. The detailed cost analysis which includes capital cost 
yearly 0 & M cost and present value is shown in Table C-I. 

D) Monitoring: 

As a part of the long-term monitoring program at this site, water 
level measurements as we1 1 as analyses of groundwater samples will be 
used to determine if the remedial action is achieving its intended 
goals. Since one of the key objectives of a containment and 
groundwater collection option is tb maintain an inward hydraulic 
gradient to ensure no release of contaminants, groundwater elevation 
become a major monitoring parameter. With this containment system, all 



we1 1s outside the s l u r r y  wal l  would be considered hydraul ica l ly  
upgradient o f  contained contaminat'ion, whi le a1 1 inside we1 1s would be 
considered downgradient o f  the contamination. 

With inward gradient conditiops, chemical monitoring becomes 
secondary t o  groundwater head monitoring, but i s  s t i  11 useful f o r  
ve r i f i ca t i on  o f  containment perforpance. The proposed l i s t  o f  chemical 
parameters w i l l  be established during the design phase. 

The remedial design w i l l  include provisions f o r  the regular O&M o f  
the components o f  the remedial act ion once i t  i s  i n  place. This w i l l  
include regular inspections (and repai r  when necessary) o f  the s o i l  cap 
t o  monitor f o r  erosion and/or s e t t l i n g  Fabriform/Rip-Rap, vegetative 
cover, fence, s l u r r y  wal l  and draihage system. I n  addit ion, the 
remedial design w i l l  include provi  ions f o r  the O&M o f  the groundwater 
pumping and pretreatment system. 4 Ince the waste mater ia l  w i l l  be l e f t  
i n  place; a five-year review program w i l l  be made a pa r t  o f  the 
remedial design i n  accordance wi th  Section 121(c) o f  the Superfund 
Amendments and Reauthorization Act (SARA) o f  1986. 

E) Pennanent vs. Non-Permanent Option$: 

Al ternat ives 9 through 9e were developed based on source removal, 
treatment and disposal, which include bioremediation, v i t r i f i c a t i o n ,  
incinerat ion,  soi 1 washing, stabi  1 izat ion/so l  i d i f i c a t i o n  and chemical 
remediation respectively. These a1 ternat ives a1 though considered as 
permanent, could not  pass the i n i t i a l  screening based on effectiveness, 
implementability and cost (see Table 4-1). Need f o r  mu l t i p l e  
technologies involv ing much uncerti i inty, need f o r  t r e a t a b i l i t y  studies, 
d i f f i c u l t i e s  i n  excavation o f  hetedogenous materi a1 s; waste below water 
leve l ;  proximity t o  the Buffalo River; and high costs are some o f  the 
factors  c i t ed  i n  the FS Report agalnst treatment technologies. Based 
on detai led evaluation o f  the a1 teinat ives,  A1 ternat ive 6c which 
includes treatment o f  groundwater qnd containment o f  waste, i s  
recomnended as the preferred a l te rda t i ve  f o r  t h i s  s i t e .  Treatment o f  
groundwater i s  considered a permanant remedy. Containment o f  waste 
although not  permanent w i l l  sa t i s fg  the remedial act ion a l ternat ives 
and i s  cost-effective. A l ternat ivq 6c which ranked number two was 
preferred over A l ternat ive 8 which ranked number one. Extremely high 
cost, d i f f i c u l t y  i n  implementation due t o  excavation i n  heterogeneous 
material,  and a v a i l a b i l i t y  o f  disposal capacity are some o f  the factors  
against A1 ternat ive 8. 
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ITOTAL METALS (nslkp) 

I 
II 
.I- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

50-4 1 Wathering Area I 
- 4  I Meathering Area 1 
0 - 4  I mathering Area I 
u - 4  I Yi.therin# Area ( 

I I 
- 3  I I n c i m r a t i m  Area 1 

I I 
I I 

Watherlng Area 
I n c i m r a t l m  Area 
l n c f m r a t i m  Area 
Warhering Area 
Wathering Area 
mathering Area 
Idmathering Area 
matherlng A r r  
Ueathering Area 
Wathering A r r  

I 
I 
I 

W t h e r l n g  Area I 

' I  
I 

L l 
1 
I 
I I I 

32.2 ) SB-3 I i n c i m r e t i m  Area 1 
TI.2 1 50-3 1 Incineration A r m  1 
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24.8 1 u - 3  1 I d m r a t i m  Area. I 

SB-3 1 i n c i m r a t i m  Area I 
I I n c i m r a t i m  Area 
] I ron oria ~ap- 
I mathering Area 
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I I n c i m r a t i m  Area 
I m a t  Shore 
llrm Oxids Lapow 
) I n c i m r a t i m  Area 
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I I I I 
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I I I I 

I 3 1 1.7 I 13 1 8-1-68 1 I n c f m r a t f m  I 
11.2-DlCWLDlOIEYZEYE I 4 1 0.91 1 110 I 8-1-M I I n c f m r a t i m  I 
lYlTRC4EMZEYE I 5 1 0.21 I 1 1 8-1-88 1 l nc imrmt im  I 
I1.2.4-1RICWLQOIEYZEYE I 2 1 1.2 I 150 I 8-148 I l n c i m r r t i m  ( 
p ~ ~ n l l u ~ r w ~  I 7 I 1.9 I 8.2 I U-2-68 I Ynt shore I 
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- 
1.3 ( 4.8 \ 2 - 6 8  Ynt shore I 

101-n-MYLPIIlWUTE I 7 1 0.29 1 0.76 1 U - 9 - M  I I n c i m r a t l m  I 
JILUCWYTIEYE I 7 0.19 I 14 I U - 2 - M  I Ynt Shorn ( 
[PYRENE I 8 I 0.14 ( 13 1 2 - 8 8  1 Ynt shore I 
IEWZO(~~ANTHUCEYE I b 1 .1)  6 7 - 2 - 6 8  1 U n t s h o r e  I 
~IS(Z-ETWYLREXYL)  PWIWLATE I 6 0.23 I 1.9 I U-6-88 I lank Park 910 I 
(CWRYSEYE I 5 0.35 1 8.2 1 2 - 6 8  1 west shore I 
101-Y-OCTYL PIITHALATE I 1 I 0.07 I 8 -549  I rank Part 912 1 
(IEYZO(b)FLUI(LAYlWEYE I 4 1.6 1 9.7 1 - 2  1 Y..t shore I 
luwzoca) r~a~u t  I 7 0.09 I 5.5 1 2 1 Ycst shore I 
I IYDEUO(1 ,2,3-ed)PYREYE I 4 0.49 1 2.9 1 U-2-66 I Ynt shore I 
JOIOEULO(a,h)AYTWU~WE I 3 0.43 1 0.63 1 U-2-88 I Unt shore I 
JBENZO(g.h, OPERYLEYE 1 4 0.48 1 2.6 1 U-2-88 ( Ycst L o r e  I 
I \ I I I I I 
~ E O X  (mlkp): - > r Y  I 18 11 1 360 1 U-10-68 I I n c i m r a t l m  I 
I I I I I I 
llOTAL METALS (nplk9) v' I I I I 

I I I I 
IAYTIWUY I 10 0.63 1 119 1 5 1 Tar* Part 912 1 
IARSEY I C  I 51 4 I = 1 U - 1 0 - M  I I n c i m r a t i m  I 
IBERYLLIW I 11 0.7 1 1 .  1 - 4 -  1 w s t  shore I 
\ W M l W  I 12 0.7 I 7 1 8 4 -  1 Unt Shore I 
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1 IRW I 51 1750 1 360WO I IW-10-M 1 Incineration I 
ILEAD I 51 8.4 1 63200 1 8-5-88 ( lank Park 912 1 
(MERCURY I 16 0.19 ) 4 1 8-5-88 1 lmk park 912 1 

I 
, 

IYICKEL 51 3.9 1 467 1 U-7-80 llrm Oxid. Lagoaa I 
ISELEYIU I 14 0.w I 1 1 U S  1 w s t  shora I 
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I Z I N C  I 51 12 1 1160 1 U-10-68 I I n c i m r a t i m  I .-.-------.----..-.--......-----....----. ......-*----....-------.------.------------------ 



T m k  Park 913 
I n c l n r a t l m  
I n c i m r a t l m  
I n c l n r a t l m  
I n d m r a t i m  
I n d n r a t i m  
tes t  Shore 
I a t h e r i n g  

I n c l n r a t i m  
T m k  Park 913 
Y..t show 

rm O x l b  L- 
I n c f n r a t l m  
I n c l n r a t l m  
T M ~  Park 913 

T m k  Park 9llY 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 1  
I 
I 
I 
I 

4 I Y-13 I Wathering 
15 1 Y-6R I )(.in Plant 
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CONTAMINANT 

TABLE 7-1 

BUFFALO COLOR CORPORATION 
AREA "DO" 

LOADINGS TO BUFFALO RIVER VIA UIWM) WATER PATHWAY 

NO. OF 
 LOAD(^) 

AVERACE TO RIVER 
CONTAIllNANT OlW SAWPLES(~) CONCENTRATION ( lbslday) 

Total Vo la t i l e  Organic Compounds ( W s )  
(excluding acetone 6 mthy lene  chlor ide) 

25 5.758 u g l l  1.2 

Poly-Armatlc Hydrocarbons (PAHs) 6 
Phthalates 24 280 ugll 0.1 

Ot&r M - V o k t f l a  &gar& Ompew& f W s )  H *- Wf* 3.4 

Total S W s  24 16.262 u g l l  3.6 

Total Metals (excluding i ron )  24 9.417 u g l l  2.0 

Total I ron 24 82.285 ugll 17.4 

Total Organic Carbon (TOC) 25 210 mgl l  44.5 

Total Organic Halogens ITOX) 24 3.352 up11 0.7 

NOTES: 
(1) Sun o f  two sample events for  11 monitoring n e l l s  (MI-2-88. NW-3-88. NW-4-88. MI-5-88. MW-6-88, MI-9-88, 

NW-10-88. Well 12, Well 35. Well 14 Well 15. and o m  sample event for  two wel ls  (NW-12-88 and MI-13-88) 
and one sample event fo r  two wel ls lNW-12-88 and NW-13-88). 

(2) Sample ca lcu la t ion f o r  Total VOCs: 5758 u g l l  x 10'~gnlug x 2.205 x l bs lgn  x 3387 c f lday - 1.2 lblday. 



TABLE 7-3 

NOTES: - I 

(1)  Soi l /Fi11 samples a r e  n o t  nalyzed f o r  V o l a t i l e  Organic Compounds (VOCs1 or  
Total Organic Carbon (TOC). i 

( 2 )  The samvles used f o r  the  l o  d ing ca lcu la t i on  and the ca lcu la t i on  nsthodology i 

I 

CONTAM I NANT CROW(' ) I 

i s  presented i n  Appcndix E.2 

Poly-Aromatic Hydrocarbons (PAHs L 

Other Semi-volat i le Organic Compounds 

Total SVOCs 

LOAD TO RIVER 

Phthalater 0.029 

(SVOCs) 0.015 

0.044 

Total Metals (excluding i r o n )  I 6.2 
I 

Total I ron  270 
I 

Total Organic Halogens 0.20 



Aluminum 
Antimony 
Arsenk 
Barlum 
Beryllium 
Cadmlum 
Chromium 
coppm 
Iron 
Lead 
MagneSlum 
Manganese 

Nkkel 
Selenium 

Thallium 

Cyanide 

Acenaphthene 

Anlllne 
Anthracene 
Benzene 

Tabie 2-t 
BUFFALO COLOh CORPORATION 

AREA "Dm FEASIBILITY STUDY 
Potential Groundwater and Surface Water ARARSlSCGS 

(1) 6NYCRR 703.5 (a) (3) Groundwater Standards lor Class GA Waters. 
(2) 10 NYCRR Subpart 5-1 Standards for Drlnklng Water Supplies. 
(3) 40 CFR 141.11 Standards for Publk Mlnklng Water Systems. 

(4b) 6NYCRR 701.19 Fresh Surface Watu Standards (Class 0 

rlnklng Wate 
ugtl in water) 

(2) 

- 
25 

1 ,000 - 
10 
50 
200 
300 
25 

300 -- 

2 

10 
50 

300 
100 

50 
50 
5 

50 
5 
5 

NA- NotAn.lyred 
ND- NotD&Cted 
' - Based on Buflalo R lvr  hardnrsl oI IUmgtlIter. 

* ' - When hardness k lesr than w oaual to 7Som: ~. . . 

(5) NYSDEC TOGS 1.1.1 (912Yg0) Amblenl Water draIHv Stindards and Guldellnes. I 
(6aj Clean Water Acl 303-30( w a l k  OualHv Criteria ( ~ a u i t k  Life). ' 1.1 00 uiM when hardness k aealn than 75mm - - . . 
(6b) Clean Waler Act 303-304 Water ~ u a l l &  Criteria kdh ~onsu&tlon). 

Mote: 10 NYWR part 170 - h r c r  o! Wplw Supply Slandards are Included In 
the valuss presented in column 15. 



Benzo(a)anthracene 
Benzo@)lluwanthene 
Benzo(k)fluoranlhene 
Benzo(a)pyrene 
Benzdc Acld 
Bls(2-chloroe(havl)melha1 
Bls(2-elhylhoxvl)phthalate 
Bromcdlchlwomethane 
2-Butanone 
Carbon dlsulllde 
4-Chloroanlllne 
Chlwobenrene 
Chlorolwm 
4-Chlw0-3-methylph~nd 
2-Chlorophend 
cnwsene 
Olbenzoluran 
ol-n-butylphlhalate 
1 -2-Okhlwobenzene 
1.3-Okhlwobenzene 
1.4-Okhlwobenzene 
1 -1-MchlwoNhene 
1.2-Okhlw0Blhene 
olethyfphthalate 
2.4-Mmethylphenol 

I I I I I I I I i I I I I 

Tab'le 2-) 
BUFFALO COLOR CORPORATION 

AREA "0" FEASlBlLrPl STUDY 

Maxlmum 
3roundwner 
Oncentratton 

(urn  
12 

0.3 
0.6 

7 
18 
20 
52 
7 

280 
43 

11,000 
48.000 

24 
7 

1,800 
- 

11 
13 
1 

21,000 
49 

4.900 
8 

19 
4 

130 

Potential Groundwater and Surface Water ARARSISCGS 
(Revlsed 8/91) 

Maulmum Cheorlcsl- 
S u m  Water Groundwater IDrlnklng Wale#Irfnkhrg Walerl S 

(1) GNYCRR 703.5 (a) (3) Groundwater Standards lor Class GA Waters. 
(2) 10 NYCRR Subpan5-1 Standards Iw  Drinking Water Supplies. 
(3) 40 CFR 141.11 Standards for Publk Drlnklna Water Svrdm. 

50 
50 1 NA- NO- No( No(De(9cIed Analyzed 

- Based on Buflalo Rlvef hiudn- ol lUm@illler. 
" - When hardness is less than w qua1 lo 75ppm: (4) 6NYCRR 701.19 Fresh Surface Water Stand-ards (CIA C) 

(5) NYSoEC TOQS 1 .l.l (9/ysO) Ambient Water (luallly Standards and Guldellnes. 
(6a) Clean Water Act 303-304 Water (luallty Crllcwla (Aqualk Ufe). ' 1.100 ugll when hardners is greater than 75ppm 
(6b) Clean Water Act 303-304 Water Qvatlty Crllerla (Fish Ccnsumptlon). 

Note: 10 NYCRR Pan 170 - Sources ol Water Supply Slandards are Included In 
the values presented In column 6. 
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Compound 

r - r r - - r r - r r - r r r r r  
~ a b k  2-1 

BUFFALO COLOR CORPORATION 
AREA "D" FEASlBlLrrY STUDY 

(1) 6NYCRR 703.5 (a) (3) Groundwater Standards fw  Class GA Waters. 
(2) 10 NYCRR S-art 5-1 Standards for Drlnklna Water Su~~l les .  

rfnklng Wale 
uon in watw 

(2) 
5 
5 
5 
50 
50 
5 
50 
50 
50 
50 
50 
50 
5 
50 
50 

-50 
50 
50 
50 
50 
5 
5 
5 
2 
5 

NA- Not Anabed 

- Based on Buffalo Rlver hardnes8 ol144mg1llter. 
* *  - When hardness Is less lhan M qurl to 75ppm; 

(3 40 CFR 141.11 Landards for Publk hlnklna water ~ v s t i ~ s .  
Wb) 6NYYCR 701.19 FfWh S u r t ~ e  Water S t ~ n d k  (CI& C) 
(5) NYSDEC TOOS 1.1.1 (9125190) Ambiml Waler Quality Standards and Guidelines. 

(6a) Clean Water Acl303-304 Water 9uallty Crlterla (Agualk Llfe). ' 1 ,l W uf$l when hardness is grealer lhan 75ppm 
(6b) Clean Water Act 303-304 Water Quallty Crlterla (FM Consumption). 

N d c  10 NYCRR Pan 170 - Sources of Waler Supply Standards are Included In 
the values presented In column 15. 



T a b k  3-1 
BUFFALO COLOR CORPORATION 

Area "D" Feasibility Study 
Screening of Process Options and Technology Types 

Containment I Capping 

General Response Action 

Barriers 

Technology Type 

Backfilling 

Pemoval of SoillWaster 
- 

Complete Removal 
Tmmi RernovaL 

Disposal - SoilMlaste 1 Containment 

If not a RCRA hazardous waste. 
" If RCRA hazardous waste. 

Process Option I Retention for 
Detailed Screening 

Synthetic membrane 
Single Layer 
Multi-Media 

Yes I ::s 

In s i t ~  Bio-remediation 
In situ stabilization/solidification 
On-site stabilization/wlidification 
In situ Soil Washing 
On-site Soil Washing 
Soil Vacuum Extraction 
On-site Comporting 
On-site Slurry Bioreactor 
On-site Leach Bed 
In situ Vitrification 
On-site Vitrification 
On-site Rotary Kiln 
On-site Fluidized Bed 
In situ Chemical Treatment 

Slurry Walls 
Vitrified Wall Barrier 
Sheet Piles 
Grout Curta~ns 
Bottom Seal~ng (Grouting) 
Fabriform 
RIP Rap 

No 
No 
NO 
No 
Yes 
NO 
NO 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 

Yes 
No 
Yes 
No 
NO 
yes 
Yes 

On-site Recra vault 
Off-site TSD facilitv 

N/A Y es 

Excavat~on Yes 
-- -- 



BUFFALO COLOlc CORPORATION 
Area "D" Feasibility Study 

Screening of Process Options and Technology Types 

General Response Action 

Groundwater Collection 

DiversionlCollection of 
Run-on and Run-off 

Treatment - Groundwater 

Technology Type Process Option 

Pumping Well point dewatering system 
Ejector Wells 
Pum~ina Wells 

Subsurface Drains I Perimeter Drains 
Horizontal Drains 

Rlolnnlral q r w h  (activated sludge. 

Grad~ng 
Surface Water Controls 

I ~ixed-film growth (fluidized bed. 
tricklina filter. RBC) 

N/A 
Dikes and Berms 
Channels, ditches, trenches 
Terraces and Benches 

Retention for 
Detailed Screening 

PhysicallChemical 

Bio/physical 

Thermal 

No 
No 
Yes 

Chemical precipitation (incl.- 
coagulation, flocculation) 
Neutralization 
Chemical Oxidation 
Granular Activated Carbon Adsorption 
Steam Stripping 
Air Stripping 
Filtration (pretreatment or polishing) 
Chlorination 
Powder Activated Carbon Treatment 
Fluidized Carbon Bed 

Incineration 

Yes 
Yes 

Yes 
Yes 
Yes 
No 

Yes 

Yes 

Yes 

Yes 
NO 
Yes 
NO 
Yes 
Yes 
Y es 
No 
No 

II not a RCRA hazardous waste 
**  If RCRA hazardous waste. 



BUFFALO COLOAL CORPORATION 
Area "D" Feasibility Study 

Screening of ProcesrOptions and Technology Types 

General Response Action Technology Type 

Local POW (BSA) 
Off-site TSDF 
Discharge to Buffalo 

Process Option 

River after 
treatment 
Remjection (recharge of treated 
groundwater) 
Reuse on slte (feed water for soill 
sludge treatments) 

Landfill 
TSDF after treatment 
RCRA Vault after treatment 
Lanat)ll 

Retention for 
Detailed Screening 

Yes 
Yes 
Yes 

Yes 

Yes' 
Yes". 
Yes'* 
Yee 

" I f  not a RCRA hazardous waste 



Alternative Development an+ &reenins Summary 

1 I PREUMINARY CARRY 
PRESENT THROUGH 

".,,lr.-nc-C re... -- 
ALTERNATIVE ~ F F E C ~ V E  

hlternatiw No. 1. ~ o ~ c t i o n  wlMonitorinp 

. FML LmdCll Cap Y.rlor human I - Shw.SUbillz~t~~lwilh kaIUi,AP.Ah 1 
'Fabnlorm~lR~p-nap pounhtaliymrt I - Monaonnp Well Program 

- We11 8Pumpmp (NAPL) 
- Future Land useand GW u s c ~ e t d  1 

R w r m ~ n ~  

- FMLLmdCII Cap - GW Collection. Pre-trr.tment. and Diroral 
to USA 

- Fabril~rm*IRip-Rapfo~Shor~ 
Stabilmtim 
Monitoring Wdi  Program . FUIUIL Land U u  and GW UII Deed 



ALTERNATIVE ~FFECTIVE 

Alternative No. 6.Containm.nt wf f iw Tnamant 
to  BSA 

I 
Alt*rn*tive NO. CI -ConUinm.nt wIGW 
Treatmsnt lor Dirpoul toButf.10 River 

Momtwimg Well Progrmrn 
Future Land U u  and GW U u  D N ~  
Ilestnctlonr 

IOTSDF 

FMLLmdfillCap I Ye l l  Hum1 d! Am.. 

Itemativt NO. Sd. Contunment wlGW 
m l t m ~ n t l o r  D~s'hlrg~toDunaIoRorrt 

- FML Landfill Cap 
ShorCStabilization with 
'F*bril~rrn*'IRip.R~~ 
GW Collectionand Dispot.1 t o ~ s ~ r  

- Slurry Wail at Darngradient 
- SIumy Wallat UWmdi r r  
- MontlorinpWeII Program 

Future Land U w m d  GW UII DLI~ 
Reltr#ct#onr 

Yer lor purnm 
Heallh.lARAR~ 
Potentilly met 

MPLEMENTAB 

CARRY 
THROUG' 
DETAlLEl 
ANALYSI - 

Y n  

- 
Y.I 

- 
Y n  



PRELIMINAR' 
PRESENT 

ALTERNATIVE VALUE COST 
EFFECTIVE IMPLEMENTABLE ($000) 

41tun*lin No. 7. ConU~nmmt wlGW h u t m m t  

fmring Y" - TOtll Emvation Of Wlrt~lFi l l  
Difficultdueto 336.190 

- WmtelFill Dirpol.1 toTSDF or on-site 
maaria;$ handling 

- Tmll Ba~kfill with New soil 
problem; 

- Total GW Collrrtioo. Pr..Tmsm~nt, and hrtWog.n.0~ 
D ispo~I  10 0% 

natweof fill m.wrial 
I t  A r m  -D- rite - Show SI*bilii.tionwith Sheetpiling 

- Monitoring WdI Program 
makes for diffiwlt 
eX<.".lion 

Future Land U ~ t a n d G w  UH ~ . d  
Rwrirtiens 

%OW ~ l ~ b 1 1 ~ 2 l t l ~ ~  WItn Sht.lp#. np 
Mon !or.ngWeI Program I 

h n h g  

ilternativr No. 9b. Contninmcnt. GW Trwtment. 
mdSoilTrertment I 

- 
W R Y  

THROUGH 
DETAILED 
ANALYSIS - 

Y., 

Ye' 

NO 

NO 

NO 

mtr. Thr 



ALTERNATIVE 

Tot* Lcavationof W a ~ t d ~ i l l  
On-Sit.SUbilizltiMolidifir.tion . Toul  Bwkfill wiIh Eii$tingSoii - Total GW Collmion. Pre-Twatm.nt, and 
o'ispc4 to ern 
S h e  St.biiilatimwithY,Htpilinp 
Monitorinp Well Program 
FYIUW Land Urn and GW Use D w d  
Rrrtridionl 

Oo-S,U Ch.mord n.mdlatlon . lad BatkS~ iw tn  Ea.llmpIod 
Tola GW Collertom. P,*.lr.alm.nt and 
Di5~0I.l 10 BSA 

- Shore Subiiizationwith Sheetpiling . Monitoring Well R o g r m  
- Fuw*  Land Use and GW Use Deed 

PRELIMINARY 
PRESENT 

VALUE COSTS 
BFRCTIVE IMPLEMENTABLE (SDW) 

Unke+wnwith~ut Sam. a I A I t . ~ t i w  8 61.- 
L..UbilltySMy 

U n k n m w i t h o u t  same asAltrrn.tive 8 101.908 
11.atability Study 

Unknwn without Same ar Ailernativ. 11 111.748 
Tm~ub i l i f y  Study 

aernr. The 



Table 5-1 
BUFFALO COLOR AREA "D" 

FEASIBILITY STUDY 
NYSDEC TAGM DETAILED ANALYSIS RANKING 

SUMMARY TABLE 

with action-specific 

1 
4. Magnitude of residual environmental 0 0 0 0 3 3 3 5 

risks after remediation 

PROTECTION OF HUMAN HEALTH 0 0 5 5 12 15 18 20 
AND ENVIRONMENT 

1. Protection of community during 4 4 4 4 4 4 4 4 
remedial action 

2. Environmental Impacts 4 4 3 3 3 3 3 3 

3. Time to implement remedy 1 1 1 1 2 2 2 0 

SHORT-TERM EFFECTIVENESS 9 9 8 8 9 9 9 7 





I 

1 Alternative Total Cost I ! 



PRESENT VALUE IS BASED ON 10% RENUN ON I/WESTM AND 696 INFLATION RATE + 
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~ t t a c h b n t  No. 3 



Administrat ive Record 

Consent Order No. 947T032684 

Groundwater Assessment Plan "D' 
Area Buf fa lo  Color Corporation 9 
Consent Order No. 89-0014-841-01 

Buf fa lo  Color RI/FS Work ~ l a h  

Ci t izens Par t i c ipa t ion  Plan 

Buffa lo Color Area "D" Remedhal 
Invest igat ion Report 

Order signed between Buf fa lo  
Color and NYSDEC on A p r i l  13, 
1982. 

Buf fa lo  River Remedial Actiob Plan 

Risk Assessment f o r  Buf fa lo  l o l o r  
Area "D" 

Project  Information Sheets ! 

Feas ib i l i t y  Study Report 8ufealo 
Color Area "D" 

Buffa lo Color S i tes  

Transcr ipt  from October 8, 1491 
publ ic  meeting on the PRAP. 

Review and response t o  subst 
comments received on the PRA 

Prepared by J.A. Gouck f o r  
Buf fa lo  Color on June 25, 1984. 

Order signed between Buf fa lo  
Color, A l l i e d  Signal and NYSDEC 
on December 14, 1987. 

Prepared by Ma1 colm P i  rn ie,  
I n c .  f o r  Bu f fa lo  Color 
February 1988 (revised Ap r i l  
1988). 

Prepared by NYSDEC June 1989. 

Prepared by Ma1 colm P i  r n i e  f o r  
Buf f  a10 Color Corporation and 
A l l i e d  Signal, Ap r i l  1989, 
revised August 1989, amended 
October 30, 1989. 

Prepared by NYSDEC, November 
1989. 

Prepared by Wehran-New York f o r  
A l l i e d  Signal and Buf fa lo  
Color Corporation (October 
1990, revised March 1991). 

Prepared by NYSDEC, March 1990, 
June 1991, September 1991. 

Prepared by Wehran Envirotech 
f o r  A l l i e d  Signal and Buf fa lo  
Color Corporation (December 
1990, revised June 1991). 

RI/FS Correspondence f i l e .  

Prepared f o r  NYSDEC October 
1991. 

Prepared by NYSDEC, 
included as a p a r t  o f  ROD. 
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nttacnmenr no. r 

New York State Depar Conservation 

A pub l i c  meeting was held by York State Department o f  
Environmental Conservation (NYSDE tober 8, 1991 a t  Babcock Street 
Boys and G i r l s  Club t o  discuss t h  ed Remedial Action Plan (PRAP) f o r  
the Buf fa lo  Color inact ive hazard e s i t e  located on the  southwestern 
por t ion o f  the property owned by Color Corporation (BCC). The 
purpose o f  t h i s  l e t t e r  i s  t o  sum e meeting and provide a response t o  
the questions posed by the publ ic 

The Feas ib i l i t y  Study (FS) Report o f  the Buffalo Color s i t e  was 
prepared by Wehran-New York, Inc. consultant f o r  BCC and A l l i e d  Signal who 
are Poten t ia l l y  Responsible Pa r t i  s (PRP ) f o r  t h i s  s i t e .  A t  the meeting 
representatives o f  the NYSDEC and Wehran New York, Inc. made a presentation 
o f  the a c t i v i t i e s  mentioned below i I 

1. Discussed the PRAP proc u b l i c  comnent period, Record o f  
Decision (ROD) procedur t i v e  schedule. 

2. Provided a b r i e f  descri the s i t e ,  h is to ry  o f  the s i t e ,  
descr ipt ion o f  past inv  conducted a t  the s i te ,  b r i e f  
descr ipt ion o f  the Reme (RI) conducted during 
1988-90. i I 

I ! 
3. Discussed the  Health R i  k Asses ment o f  the s i t e .  i b  
4. Discussed the various r evaluated f o r  the 

remediation o f  the s i te .  

5. Discussed the recomnende remed'al act ion a l te rna t i ve  o f  the s i t e .  P i  
No wr i t ten  conments on the PR received during the pub l i c  comnent 

period which ended on October 31, he fol lowing i s  a review and 
fur ther  response t o  the comnents r during the October 8, 1991 
meeting: 

I 

Question: A l o t  o f  people do where Area "D" i s  located. 
It was stated on t h  sheet t ha t  the s i t e  i s  
located a t  340 Elk South Park Avenue, which i s  
not  possible. 

Answer: The Area "D" i s  a adjacent t o  the Buf fa lo  River 
located i n  the por t ion o f  the property owned by 
the BCC. A map the exact locat ion o f  the s i t e  was 
mailed wi th the 
Street address 
changed t o  100 i t h  the construction o f  a new 
o f f i c e  bui ld ing 



I 

Question: Recently we had a ge attendance at a similar meeting 
concerning the PVS 1 Company. At that meeting, many 
people did not und technical terms. Also many people 
in this neighborho ot receive notice of the meeting. 

Answer: Approximate1 y 300 nforma3on sheets were mailed to local 
citizens and medi on our mailing list for the Buffalo Color 
Area "Dl1 site. I additi m there was an article in the 
October 5, 1991 e tion o" the Buffalo News about the site 
and the meeting. nformaJ:ion sheets distributed to the 
mailing list duri March 1990, June 1991 and September 1991 
described the sit background and the problems at the site. 
We try to make me ings s'mple so that the general public can 
understand the pr lem anc the proposed solutions, however, 
sometimes the use comp'ex chemical names and processes are 
unavoidable. The blic 's encouraged to ask questions, if 
anything is not c 

Question: The following ques re raised with reference to the 
PRPs. Are they po Are they the ones that did it or 
aren't they? This people want to know. 

Answer: When the Department1 signs consent order with the PRPs, the 
first thing in the consen order is no admission of guilt. 
The Department makes cert allegations that PRPs may be 
responsible for the dispo of hazardous wastes. The PRPs 
accepting no resporsibili agrees to remediate the site. 
Unless the Department was go to court and the PRPs were 
proven to be guilty of the contaminations, the 
Department considers y responsible. 

Question: This plan that you 
maintenance through 
of maintenance for 
that Alternative 8 
more practical to 
groundwater just to 
is practically 
better alternative 

Corrective measures will b taken if the remedial program 
fails to perform as design d. A five year review program 
will dictate the ne d for ontinuance of the 0 & M 
requirement, or imp ementa ion of a more permanent type of 
remedy if technically and cononically feasible at the future 
date. 1 

Answer: Under the proposed 
onsite and the 
The $10 million 
the cost of containrient; 
operation and 
proposed remedial 
health and the envi 

and performance. 
be reviewed every 

have 
the 
years 
is very 

just 
clean 

surrounding 
to just 

Alterna ive 6c the waste will be contained 
grou~dwater will be extracted and treated. 
estimated ost for this alternative includes 

t eatment of groundwater and 
maintenance or a period of 30 years. The 

action w 1 1  be protective of the human 
.onment The whole remedial program will i 

f.ve yeads to evaluate it's effectiveness 

(Alternative 6c), will need some 
years; that would mean a continuance 
and years and years. We understand 

expensive, but would it not be 
excavate all the soil and the 

it up? Considering that the River 
it, you would think it would be a 
clean it up. 



Question: Who i s  going t o  take care o f  the maintenance? The companies 
who are responsiblk? Buf a10 Color? We ( the c i t i zens)  need 
t o  know who w i l l  maintain it. What i f  the companies go out 
o f  business? 1 

i 

A l ternat ive 8 woulld involve 
disposal o f  waste, groundwater 
s tab i l i za t ion .  This 
implement. This d l ternat ive 
reduction o f  vo lu~e ,  mob i l i t y  
source. However, t h i s  
implement due t o  tihe presence 
dewatering close Uo the 
s tab i l i za t ion .  This 
approximately 480,Y)OO cy 
backf i  11 wi th  an elgual 
period. This w i l l  impose 
l oca l  roads. Dust generation 
contaminants durinlg 
r i s k  f o r  the comnuhity. 
avai lable which map involve 
avai lable i n  the lbca l  
F a c i l i t i e s  (TSDF) D r  look 
disposal f a c i l i t y .  I n  

the t o t a l  excavation and o f f - s i t e  
treatment and shore 

a l te rna t i ve  would cost $309 m i l l i o n  t o  
af fords the highest degree o f  
and t o x i c i t y  by e l iminat ing the 

a l te rna t i ve  w i l l  be most d i f f i c u l t  t o  
o f  subsurface structures, 

B ~ f f a l o  River and shore 
a l te rna t i ve  w i l l  involve excavation o f  

o f  soi  l/waste and subsequent 
amount o f  clean f i l l  over a f i v e  year 

25 t o  100 t ruck t r i p s  per day on 
and accidental release o f  

t rans3ortat ion w i  11 involve short  term 
-ocal disposal f a c i l i t i e s  may no t  be 

wait ing f o r  space t o  become 
Trieatment, Storage and Disposal 

i n t o  a l ternate out-of-State 
addi t ion t h i s  remedy i s  also no t  

Question: Why can' t  the s i t e  be c le  ned up dumptruck by dumptruck? 
What about long term? Wh t i f  Buffalo Color moves out and 
people bu i l d  houses on it? When regrading the s i te ,  what do 
you mean when you say the e w i l l  be no s ign i f i can t  danger t o  
the community? i 

Answer: The work tha t  has been doAe 
Order on Consent wi th  A l l ' ed  
t h i s  point, those ompanies' 
completion o f  the $ I /FS.  
negotiat ing wi th the compinies 
do the remediation o f  the 
design, construction and 
maintenance (O&M). There 
as o f  yet. We are hopeful 
w i th  the companies f o r  the 
The $10 m i l l i o n  estimated 
includes $2 m i l l  ion f o r  
I f  a t  any time during design 
companies f a i l  t o  f u l f i l - 1  
continue the program under 
cost  recovery from the 

considered permanent sincla 
from one locat ion t o  anot ier  
Reclaiming 19 acres o f  laid 
economically j us t i k i ab l  e 
indus t r ia l  area. 

so f a r  has been done under an 
Signal and Buffalo Color. A t  
conmitment ended w i th  the 

We are i n  the process o f  
f o r  a new Order on Consent t o  

s i t e ,  which w i l l  include the 
Lost-construction operation and 
i s  no comnitment from the companies 
we can meet a speedy agreement 
design, construction, and O&M. 

cost o f  the proposed a l te rna t i ve  
mcnitoring and groundwater treatment. 

construction or operation, the 
t h e i r  obl igation, NYSDEC w i l l  

NYS Superfund and w i l l  i n i t i a t e  
regponsible par t ies .  

contaminated material i s  moved 
without destroying the waste. 

a t  a cost o f  $309 m i l l i o n  i s  not  
i n  the predominantly heavy 

I 



Answer: It i s  no t  pract ica l  t o  c n the s i t e  dumptruck by dumptruck. 
This w i l l  mean moving a f a m i l l i o n  cubic yards (close t o  
25,000 truck loads) o f  e out o f  s i t e  and br inging close 
t o  25,000 truckloads o an f i l l  i n t o  the s i te .  Excavation 
would require dewqteri d management o f  the contaminated 
water from the sihe wh pose problems due t o  
proximity o f  the Eluffa er. Railroads, wood, concrete 
foundation and m i  sce l l  construction debris would have 
t o  be excavated, segre and decontaminated. I n  addit ion, 
excavation and transpo n w i l l  involve short  term r i s k  t o  
the comnunity due t o  h s dust generation, increased 
t r a f f i c  and acci dantal The proposed a1 ternat ive w i l l  
include i n s t i  tutiomal s which w i l l  require the s i t e  t o  
be fenced and deed res ns which w i l l  p r o h i b i t  
construction o f  any t y  t ruc tu re  which can damage the  
i n t e g r i t y  o f  the ciap. t e  topography i s  general ly f l a t ,  
therefore the regradin red w i l l  be minimal. Most o f  
the regrading w i l l  be br inging clean f i l l  from 
outside. Dust suppes asures, such as, wett ing w i l l  be 
taken t o  minimize the neration and the a i r  qua l i t y  
w i  11 be monitored cons Therefore, there w i l l  be no 
s ign i f i can t  danger t o  n i t y  during regrading under 
the proposed remedCal 

Question: The r i v e r ' s  locat ion arou d the s i t e  i s  a major concern. It 
i s  the water around i t t h  t i s  a f fec t ing  a l o t  more people 
than j u s t  t h i s  area. 

Answer: The NYSDEC i n  cooperatio i t h  the Buf fa lo  River Ci t izens'  
Comnittee has prepared a f f a l o  River Remedial Action Plan 
(RAP). The RAP i s  desig t o  restore and maintain the 
i n t e g r i t y  o f  the Buffalo e r  by remediating the bottom 
sediments and the i nac t i  azardous waste s i tes.  The 
proposed a l ternat ive f o r  Buffalo Color sife-will address 
the contaminated sedimen round the s i t e . u m u m  o f  t$ 
e e t 2  sediments *ill b oved from the r i v e r  ba iX  and 
placed by a rip-Fap/fa r m  placed on a geotext i le  6- 

membrane. The i n s t a l l  a t  f a low permeabi 1 i t y  s l u r r y  wal l  
w i l l  vast ly  reduce groun r flow. The i n s t a l l a t i o n  o f  a 
leachate co l lec t ion syst  t h i n  the s lu r r y  wal l  w i l l  reduce 
the hydraulic head on t h  r i o r  o f  the wal l  and w i l l  
r esu l t  i n  an inward f low t i o n  from the r i v e r  t o  the 
l a n d f i l l ,  thus preventin hate escape. Thus, the 
proposed a l ternat ive w i l  the goal o f  Buf fa lo  River 
remedial action plan by at ing the discharge o f  
pol lutants t o  the Buffal  r, as f a r  as the Buffalo Color 
s i t e  i s  concerned. 

Question: How long i s  the wal l  going t o  l a s t ?  What w i l l  
happen when it long i s  a long time? What 
happens a f t e r  What about 90 years from 
now? What are I s  i t  going t o  have t o  
be maintained 

Answer: The proposed s lu r ry  wal l  i a soi l-bentonite (SB) s l u r r y  
wal l .  SB walls have been 1 sed f o r  decades f o r  groundwater 



control  i n  conjungtion large dams and there i s  ample 
evidence o f  t h e i r  succ t h i s  application. However, the 
abi 1 i t y  o f  these hiall s thstand long term p e r n a t i o n  by 
many contaminants and a b i l  i t y  questions have been 
answered by labora(tory a t ion tes ts  and no t  by long term 
f i e l d  studies. A l l  do not  expect any s i g n i f i c a n t  
e f f ec t  o f  the s i t e  con n t s  on the wall, a thorough 
compatabil i t y  testling e performed during the design 
phase. I n  the probos d i a l  act ion the SB wal l  i s  
i ns ta l l ed  i n  the clea nd nat ive mater ia l  and therefore 
w i l l  not  come i n  cDnt the waste material.  The 
leachate co l lec t ion s 11 minimize the contact o f  
leachate wi th  the wal ry wal ls  require no operation 
and 1 i t t l e  maintenbnc enance of the a n c i l l a r y  
measures such as cbp ate co l lec t ion  system i s  
important t o  the wkll t o f  the en t i r e  remedy. 
Monitoring groundwlte inside and outside the wal l  
w i l l  ensure t ha t  dbsi are not  exceeded. Groundwater 
qua1 i t y  monitoring w i  i ne  the leakage and 
effectiveness o f  the edial  e f f o r t .  I f  the s l u r r y  
wal l  breaks down i t  ed. Therefore w i t h  proper 
monitoring and corr es, a properly designed 
s lu r r y  wall  can l a$  f i n i t e  period. 

Question: Why not clean it up a l i t j l e  b i t  a t  a time? It takes time, 
but  why spend 30 years 
band-aid? I s  t h i s  hazardous 
cannot be neutralized? Wty 

Answer: Technologies which involvds 
chemical or chemicals i n to  
degrade, i n o b i l i z e ,  or 
re fer red t o  as i n - s i t u  
(Section 3.0) lookdd i n t o  
t r e a t  the waste in -s i tu .  
o f  chemicals or b ia log ica l  
which degrade, remqve, o r  
s t a b i l  ization/sol i d i f i c a t i o n ,  
s o i l  vacuum extraction, 
v i t r i f i c a t i o n  and i~n -s i t u  
f o r  i n i t i a l  evaluation. 
foundations, concrelte slabs, 
debris, pipe1 ines amd the 
implementabil i t y  o f  these 
Therefore, i n - s i  t u  waste 
f o r  fur ther  evaluation. 
extract ion and treakment o f  
would continue i n d e b n i t e l  

ma'ntaining something t h a t  i s  j u s t  a 
mater ia l  so hazardous t h a t  it 

can ' t  you neutral ize i t r i g h t  on 

the i n j ec t i on  o f  a spec i f i c  
the subsurface i n  order t o  

f lush  out the contaminants are 
teahnologies. The Feasibi 1 i ty Study 

various technologies avai lab le  t o  
I n - s i t u  treatment en ta i l s  the use 
agents o r  physical manipulations 

i n o b i l i z e  contaminants. I n - s i t u  
i n - s i t u  s o i l  washing, i n - s i t u  

i n - s i t u  bioremediation, i n - s i t u  
khemical treatment were considered 

Due t o  the presence o f  bu i ld ing  
miscel l  aneous construction 

r a i  1 road, the effectiveness and 
technologies were questionable. 

treatment technologies were dropped 
Uider the proposed al ternat ive,  the 

groundwater from the containment 
. This would remove most o f  the 

the s i t e?  The impermeabl wal l  would be good t o  hold a l l  the 
chemicals t o  clean i t  up nd neut ra l ize it. Why can ' t  you 
put  i n  the chemicals t o  c ean i t up and neutra l ize i t i n  
there a f t e r  you put the w 11 up? Why j u s t  put  a cap on i t ?  

Non-Aqueous Phase LSquid ( APL) and some soluble contaminants 
from the s i te .  



Question: How about i f  you do t h  s plan (A l ternat ive 6c) but  excavate 
maybe h a l f  o f  the s o i l  We have a couple o f  hot  spots shown 
on t h i s  map. The tank park area and the lagoon area. Are 
you going t o  do anythi g about those hot spots? 

Answer: During remedial inves gation, a l i g h t e r  phase o f  NAPL was 
discovered i n  the tr er park Area 910, and inc inerat ion 
area. The Departmen onsidered these two areas t o  be hot 
spots and asked the s t o  recover the NAPL. An attempt was 
made by the res onsi par t ies  t o  recover the  NAPL as an 
In te r im Remedia !' Me e (IRM), using ex is t ing  wells. 
However, the reaove f NAPL was extremely slow. I n  the 
proposed perimeter ate co l lec t ion  system, NAPL w i l l  be 
captured through f a  ed drainage co l lec t ion  system i n  the 
two known areas whe L exists. An oi l /water separator 
w i l l  separate the N d leachate f o r  disposal/treatment. 
I n  addit ion, the ir oon area, the weathering area and 
the inc inerat ion ar label led as ho t  spots on the map 
based on the h i$ to r  se o f  these areas. Analyt ical  
resu l ts  o f  the $ o i l  es col lected from other areas o f  the 
s i t e  indicates @xis  o f  waste materi a1 throughout the 
s i t e .  While soqe a ontain high leve ls  o f  heavy metals 
others contain high s o f  Pol ycycl i c Aromatic 
Hydrocarbons (PAHs) ther organics. Due t o  the 
widespread natuie o aminants, i t  w i l l  be d i f f i c u l t  t o  
define what cons t i t  t spots and what i s  the extent o f  
these hot  spots. 

Question: Referr ing t o  Altlernati 6c schematic: I n  the proposed 
remedial a l ternat ive n you i n s t a l l  the s l u r r y  wall ,  the 

he wal l  (along the r i v e r  bank) w i l l  
k on the other side o f  the wal l .  

Why? I f  you o take i t  out, get r i d  o f  it. 
Neutral ize i t  . Don't throw i t  back in .  Why dump 

d make the larger  area more 

Answer: Due t o  construction 
i ns ta l  l ed  r i g h t  against 
wal l  approximately 20 t o  
some contaminated s o i l  
was not  acceptable t o  
o r i g i na l  proposa'l was 
revised proposal not on' 
outside the slurpy wa l l ,  
r i ve r .  This offered an 
the s lu r r y  wal l  Sn clean 
material.  The revised 

d i f c i c u l t i e s  the s lu r r y  wal l  cannot be 
the water. I n s t a l l i n g  the s lu r r y  

30 f ee t  inward resul ted i n  leaving 
(outside the containment system which 

t i e  Department. Therefore, the 
revised t o  address t h i s  problem. The 

y addressed the contaminated s o i l  
but the sediments on the bank o f  the 

addit ional advantage o f  i n s t a l l i n g  
f i l l  rather than against the waste 

proposal c a l l s  f o r  the excavation o f  
the waste/sedimehts  fro^ the proposed locat ion o f  the s l u r r y  
wal l  upto the River bank, 
the containment bnd 
f i l l .  The s lu r r y  wall  
f i l l .  The sediments are 

placing the excavated waste w i th in  
rep-acing the excavated area w i th  clean 

';hen w i l l  be i ns ta l l ed  i n  the clean 
less contaminated as compared t o  the 

waste material.  Therefqre, placing the sediments i n  the 



larger area w i l l  n la rger  area more contaminated. 
We do no t  see any t rea t i ng  o r  neut ra l tz ing a small 
amount o f  less con as compared t o  the 
large volume o f  mo 
Additional costs o 
transportation, s t  
economically j u s t i  
benef i t  . 

The Department's pos i t ion r arding hierarchy o f  remedial technologies 
f o r  hazardous waste dtsposal s i t  , from most desirable t o  l e a s t  desirable 
i s  destruction; separat iodt rea nt; s o l i d i f  ication/chemical f i xa t ion ;  
control and i so la t i on  technolog ; and t f f s i t e  land disposal. For the 
Buffalo Color s i t e  any i n - s i t u  atment technology w i  11 be i ne f f ec t i ve  and 
d i f f i c u l t  t o  implement due t o  t presenae o f  bu i ld ing  foundations, concrete 
slabs and miscellaneous constru on debris. Other treatment technologies, 
destruction, sol  i d i f i c a t i o n  o r  s i t e  disposal w i l l  require excavation o f  
waste material.  Excavation w i l  e most d i f f i c u l t  t o  implement due t o  the 
presence o f  the subsurface s t ru  res and locat ion o f  waste mater ia l  
r e l a t i v e  t o  the Buf fa lo  River. propc sed remedial act ion (containment o f  
waste and treatment o f  groundwa although qui te  low on the hierarchy 
scale w i l l  be protect ive o f  hum ea l th  and the environment, w i l l  meet the 
remedial act ion objectives, w i l  eas i l y  implementable and can be 
economically j us t i f i ed .  With p r monitoring, maintenance and per iod ic  
review, the effectiveness and p rmance o f  the proposed act ion can be 
assured. Therefore, the Depar w i l l  include Al ternat ive 6c i n  the ROD. 

Public concerns about post c monitoring, 'operation. 
maintenance and correct ive measur The design documents and the 
Order On Consent f o r  remediation w i l l  address these 
concerns. 

I f  you have any fu r ther  questlions or! comments, please contact: 

Shive R. M i t t a l ,  P.E. 
Project  Manager 
NYS Department o f  Environment 

Conservation 
Room 222 
50 Wolf Road 
A1 bany, NY 12233-7010 
5181457-0315 

P t r i c i a  L. Nelson 
C t i zen  Par t i c ipa t ion  Specia l is t  
N 1 S Department o f  Environmental 

Conservation 
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