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EXECUTIVE SUMMARY 

A Feasibility Study (FS) for the Hertel Landfill site, located in 

Plattekill, New York (National Priority List No. 810, August 1990) is being 

conducted for the U.S. Environmental Protection Agency - Region I1 by TAMS 

Consultants, Inc. and TRC Environmental Consultants, Inc. The purpose of this 

FS is to evaluate a range of remedial alternatives which will provide a basis 

for the selection of an alternative that is protective of human health and the 

environment. The FS is based on an earlier Remedial Investigation (RI) which 

investigated the nature and extent of contamination at the site and 

characterized environmental impact and potential health risks posed by the 

site. 

The Hertel Landfill site operated as an active landfill between the mid 

1960's and the late 1970's. receiving municipal wastes and other wastes, 

including paint wastes, oily wastes, printing wastes fibrous materials, drums, 

engine blocks and farm equipment, as evidenced by their presence at or near 

the surface of the site. 

The extent of the landfill area and contamination associated with the 

presence of the landfill was identified and described in the Remedial 

Investigation Report (TAMSITRC, July 1991). The investigation indicated that 

the landfill covers approximately 13 acres of the 80-acre site, consists 

primarily of household refuse with some metal debris, and varies in thickness 

to over 16.5 feet. Other distinct areas of waste disposal include surficial 

paint wastes, and oily wastes. 

The samples collected and analyzed from the environmental media at the 

site provided an overview of contaminant types and distribution. Volatile 

organic compounds. base/neutral/acid extractable compounds, and metals 



(inorganics) were the primary contaminants detected at the site and were 

distributed as follows: 

The volatile organic compounds (VOCs) were distributed in samples 
of soil, ground water, sediment, seep water and surface water 
adjacent to the fill. The most commonly occurring VOCs identified 
at the site were aromatic hydrocarbons which were present in 
samples of ground water. subsurface soil, seep water and seep 
sediment, but not present in surface water samples. Other VOCs. 
including chlorinated hydrocarbons, were detected in samples of 
subsurface or surface soils. ground water. seep water, seep 
sediment, surface water and sediment samples. In most cases, the 
VOCs were not observed in sediment or surface water samples from 
downgradient of the site. VOCs exceeded Federal or New York 
standards for ground water and surface water. No VOCs exceeded 
New York State Sediment Criteria Guidance. 

The base/neutral/acid extractable (BNA) compounds were identified 
in all the media sampled on site. Polynuclear aromatic 
hydrocarbons (PAHs), a subset of the BNA compounds, were present 
in samples from surface and subsurface soils, on-site ground 
water, seep water and seep sediment. PAHs were not detected in 
on-site surface water or sediment. Phenols and phenolic compounds 
were detected in on-site subsurface soil, ground water and surface 
water samples. Phenols were not detected in off-site surface 
water and were detected in only one downgradient sediment sample. 
Phthalate esters were present all sampled media, including 
background samples of soil, sediment and ground water. Other BNA 
compounds are present in samples from on-site soil, ground water, 
seep water, seep sediment and wetland sediment. but were not 
detected in downgradient surface water or sediment samples. BNAs 
exceeded Federal or New York standards for ground water and 
surface water. For one seep sediment sample. three PAHs exceeded 
the New York State Sediment Criteria Guidance. 

Metals and other inorganics are widespread in nature and their 
presence must be compared with natural background in order to 
determine if landfill impacts are present. Aluminum, arsenic, 
barium, calcium, copper, chloride, cadmium, chromium, iron, 
potassium, magnesium, manganese, lead, mercury, sodium, zinc and 
cyanide all appeared at elevated concentrations in one or more 
samples from the various media sampled. Calcium, chloride, 
potassium, magnesium, manganese and sodium, all considered 
leachate indicator parameters, were noted at above-background 
concentrations in off-site surface water samples, although the 
concentrations decreased with distance from the landfill. 
Inorganics were also detected at elevated levels in downgradient 
sediment samples. Dissolved arsenic, iron, magnesium, manganese 
and sodium (as detected in filtered ground water samples) exceeded 
New York ground water standards. Ten metals exceeded the New York 
Sediment Criteria Guidance. 



A health and environmental risk assessment was conducted to quantitatively 

and qualitatively assess the potential impacts of the landfill on human and 

ecological health. For the human health component of the risk assessment, 

both current and future land use scenarios were considered. The primary 

cancer and non-cancer risks were associated with the future use of the site as 

a residential area. The routes of exposure of most concern included dermal 

contact with soil, ingestion of ground water and ingestion of soil. The 

chemicals of primary concern include PAHs, arsenic, and chromium in soil and 

ground water, and manganese in ground water. 

The feasibility study process uses the information on the nature and 

extent of contamination and associated health and environmental risks developed 

during the RI to develop and evaluate potential remedial alternatives and 

their overall protection of human health and the environment. The initial 

step in the Feasibility Study was the identification and screening of 

soil/waste and ground water remedial technologies on the basis of technical 

implementability. Because the majority of the surface waterlsediment 

contaminants were attributable to leachate seeps, which would be addressed in 

the remediation of the soil/waste and ground water, remediation of the surface 

water/sediment as a separate matrix was not considered. Tezhnology process 

options were then evaluated on the basis of effectiveness, implementability 

and cost, and representative process options to be used in the development of 

remedial alternatives were selected. Nine remedial alternatives, combining 

remedial technologies applicable to the soil/waste and ground water, were 

developed based on guidelines for alternative development specified in the 

National Contingency Plan. An initial screening of the nine alternatives on 

the basis of effectiveness, implementability and cost resulted in the 

elimination of four alternatives (referred to as Alternatives 3, 5, 6, and 7) 

from further consideration. 



Five alternatives were retained for detailed analysis and were evaluated 

on the basis of the following seven criteria: 

Short-term effectiveness; 
Long-term effectiveness and permanence: 
Implementability: 
Reduction of toxicity, mobility or volume through treatment: 
Compliance with ARARs; 
Overall protection of human health and the environment; and 
Cost 

The five alternatives retained for detailed analyses are summarized in 

Table ES-1. The results of the detailed analyses, by alternative, are 

presented in Tables ES-2 through ES-8. 



TABLE ES-1 

HERTEL LANDFILL FEASIBILITY STUDY 

REMEDIAL ALTERNATIVES 

ALTERNATIVE DESCRIPTIONS 

Al ternat ive  1: No action 

Al ternat ive 2: S l t e  use res t r l c t l ons .  capplng 

A l te rnat lve  2A: S i t e  use res t r i c t i ons .  capplng and 

s lu r r y  wall construct ion 

A1 ternat lve  4: S i t e  use res t r i c t i ons .  capping: 

Ground water ex t rac t lon  w l th  on -s i t e  

physical treatment 

No remedial a c t l v l t l e s  conducted: continued ground water 

monitoring. 

S l t e  use res t r l c t l ons  and ground water use res t r l c t l ons :  

capplng o f  t he  landf ill area (12.2 acres) t o  1  l m l t  

exposure t o  contaminants and I n f i l t r a t i o n  o f  p rec lp l ta t lon .  

S l t e  use res t r l c t l ons  and ground water use res t r i c t i ons :  

capplng o f  the  l a n d f i l l  area (12.2 acres) t o  l i m i t  

exposure t o  contaminants and I n f i l t r a t i o n  o f  p rec ip i ta t ion .  

s l u r r y  wal l  (1000 fee t  i n  length. 40 fee t  deep) t o  

minimize ground water f l  w through l a n d f i l l e d  waste 

mater ia ls.  

S l t e  use res t r i c t i ons  and ground water use res t r i c t i ons :  

capplng o f  the  l a n d f i l l  area (12.2 acres) t o  l i m i t  

exposure t o  contaminants and I n f i l t r a t i o n  o f  p rec ip i ta t ion .  

ground water ex t rac t lon  (approximately 14.000 gal lons 

per day) w l t h  treatment uslng chemical p rec ip i t a t i on  

f o r  Inorganic removal and carbon adsorption f o r  organic 

removal. 

A l te rnat ive  4A: S i t e  use res t r i c t i ons .  capping: S i t e  use restrictions and ground water use res t r i c t i ons :  

Ground water ex t rac t ion  w i th  on-s i te  capping o f  the  l a n d f i l l  area (12.2 acres) t o  l i m i t  

Innovative treatment using UV exposure t o  contaminants and I n f i l t r a t i o n  o f  p rec ip i ta t ion .  

oxldntlon and membrane microf  11 t r a t  Ion  ground water ex t rac t ion  (approximate1 y  14.000 gal 1  ons 

per day) w l t h  treatment using membrane m l c r o f l l t r a t l o n  

f o r  Inorganic removal and UV oxidat ion f o r  organic 

treatment. 
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TABLE ES-3 

HERTEL LANDFILL FEASIBILITY STUDY 

COMPARISON AMONG ALTERNATIVES 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

A l t e r n a t l v e l :  Noac t l on  

A l te rnat ive  2: S l t e  use res t r lc t lons .  capplng 

A l te rnat ive  2A: S l t e  use res t r lc t lons .  capplng and 

s l u r r y  wall construction 

A l te rnat lve  4: S l t e  use res t r lc t lons .  capplng: 

Ground water ex t rac t ion  w l th  on-s i te  

physical treatment 

A1 te rna t i ve  4A: S l t e  use res t r l c t l ons ,  capplng: 

Ground water ex t rac t ion  w l th  on-s i te  

Innovat ive treatment using UV 

ox idat ion  and membrane m l c r o f l l t r a t l o n  

Baseline r i s k s  remain unchanged 

Surface and subsurface soll/waste contamlnants are untreated but contalned: 

Long-term monltorlng o f  contalnment area and ground water requlred: 

Potent ia l  long-term r i s k s  associated w l th  contamlnated ground water mlgrat lon not addressed 

Surface and subsurface soll/waste contamlnants are untreated but contalned: 

Long-term contact between ground water and waste mater ia ls  mlnlmlzed o r  eliminated. thereby 

1 lm l t l ng  potent ia l  f o r  contamlnated ground water mlgrat lon:  

Long-term monltor lng o f  contalnment area and ground water requlred 

Surface and subsurface soll/waste contamlnants are untreated but contalned: 

Contamlnated ground water mlgratlon mlnlmlzed through pumping and on-s i te  treatment: 

Long-term monltor lng o f  contalnment areas and ground water requlred: may not be e f f e c t l v e  I n  

maintaining cleanup l eve l s  I n  ground water once pump and t r e a t  operations are discontinued 

Surface and subsurface soll/waste contamlnants are untreated but contalned: 

Contamlnated ground water mlgratlon minimized through pumping and on-s i te  treatment: 

Long-term monltor lng o f  contalnment areas and ground water requlred: may not be e f f e c t l v e  I n  

maintaining cleanup l eve l s  I n  ground water once pump and t r e a t  operations are dlscontlnued 



TABLE ES-4 

HERTEL LANDFILL FEASIBILITY STUDY 

COMPARISON AMONG ALTERNATIVES 

IMPLEMENTABILITY 

ALTER- 

NATIVE DESCRIPTION OF ALTERNATIVE TECHNICAL FEASIBILITY ADMINISTRATIVE FEASIBILITY 

AVAILABILITY OF 

SERVICES AND MATERIALS 

1: N o a c t i o n  

2: S l t e  use r e s t r l c t l o n s ,  capping 

m 2A: S i t e  use r e s t r i c t i o n s .  capping and 
V) 
I s l u r r y  wa l l  const ruc t ion  
a, 

I n s t a l l a t i o n  o f  add i t iona l  monitor ing No inter-agency coordinat ion requ i red  Suppl iers o f  services and equipment 

we l l s  i s  feas ib le  r ead i l y  ava i l ab l e  

Constructlon eas i ly  implemented: 

Cap could i n h i b i t  f u t u re  remedlal 

a c t i v i t e s  i n  capped area o r  could 

enhance a c t i v i t i e s  such as ground water 

ex t rac t lon  

Requlres compl lance w l t h  wetlands 

pro tec t lon  regul a t ions  

Construction f a i r l y  easi l y  implemented. Requires compliance w i t h  wetlands 

although presence of boulders and slopes p ro tec t i on  regu la t ions  

could complicate s l u r r y  wa l l  construct lon: 

Cap could i n h i b i t  f u t u re  remedlal 

a c t l v i t e s  i n  capped area 

4: S i t e  use r e s t r i c t i o n s .  capping: Constructlon eas i ly  imp1 emented: 

Ground water ex t r ac t i on  w i t h  on -s i t e  Ground water treatment technologies 

physical  treatment eas i l  y  Imp1 emented: 

Cap could i n h l b i t  f u t u re  remedial 

a c t i v i t e s  i n  capped area 

4A: S i t e  use r e s t r i c t i o n s .  capping: Construction eas i ly  implemented: 

Ground water ex t r ac t l on  w i t h  on -s i t e  Technical problems possibl  e  w i t h  ground 

lnnovat lve  treatment us ing  UV water treatment system: 

ox lda t lon  and membrane m i c r o f i l  t r a t i o n  Cap could i n h i b i t  f u t u re  remedlal 

a c t i v i t i e s  i n  capped area 

Suppl lers o f  services and equlpment 

read1 l y  ava i l  ab le  

Suppl lers o f  servlces and equipment 

r ead l l y  ava i l ab l e  

Requires compl lance wi t h  wetlands Suppl i e r s  o f  services and equipment 

p ro tec t i on  regu la t ions  and read i l y  ava i l ab l e  

author iza t ion  t o  discharge t rea ted 

ground water t o  surface water 

Requires compliance w i t h  wetlands Suppl iers o f  services and equipment f o r  

p ro tec t i on  requl a t ions  and ground water treatment system l i m i t e d  

author iza t ion  t o  discharge t rea ted 

ground water t o  surface water 



TABLE ES-5 

HERTEL LANDFILL FEASIBILITY STUDY 

COMPARISON AMONG ALTERNATIVES 

REDUCTION OF TOXICITY (TI. MOBILITY (MI OR VOLUME (VI THROUGH TREATMENT 

Al ternat lve  1: No ac t ion  

A l te rnat lve  2: S l t e  use res t r lc t lons ,  capplng 

No reductions I n  T. M o r  V: 

S i t e  condi t ions remain unchanged 

No reductlon I n  T o r  V: M o f  ground water contamination I s  decreased through contalnment and 

prevention o f  leachate production: ground water t ab le  remains w i th in  waste mater ia ls 

A l te rnat ive  2A: S i t e  use reat r lc t lons .  capping and No reduction I n  T o r  V: M o f  ground water contamination I s  decreased through prevention o f  leachate 

s l  u r r y  wall construction production and minimization o f  contact between waste mater ia ls and ground water t ab le  

A l te rnat ive  4: S i t e  use res t r lc t lons .  capping: T o f  ground water reduced through treatment: M o f  ground water reduced through pumping: No 

Ground water extract ion w i th  on-si te reduction o f  T o r  V o f  aol l lwaste:  M o f  so l l lwaste  I s  decreased through containment: Permanence o f  

physical treatment ground water T reductions not wel l -def ined since ground water tab le  resumes contact w i th  wastes 

upon dlscont lnuat lon o f  pump and t r e a t  system 

Al ternat ive  4A: S i t e  use reat r ic t lona.  capping: T o f  ground water reduced through treatment: M o f  ground water reduced through pumping: No 

Ground water extract ion w i th  on-s i te  reduction o f  T o r  V o f  aol l lwaste:  M o f  so l l lwaste  I s  decreased through containment: Permanence o f  

Innovat ive treatment ground water T reductions not wel l -def ined since ground water t ab le  resumes contact w i th  wastes 

upon diacont lnuat lon o f  pump and t r e a t  system 



TABLE ES-6 

HERTEL LANDFILL FEASIBILITY STUDY 

COMPARISON AMONG ALTERNATIVES 

COMPLIANCE WITH ARARs 

NUMBER AND DESCRIPTION OF ALTERNATIVE CHEMICAL-SPECIFIC LOCATION-SPECIFIC ACTION-SPECIFIC 

1: No ac t ion  

2: S l t e  use r e s t r i c t i o n s .  capping 

ARARs not a t ta ined f o r  sediment. ground water o r  surface water: Not app l icab le  Not appl i cab1 e 

No appl lcable s o i l  ARARs 

ARARs not a t ta lned f o r  sedlment o r  ground water: No app l icab le  s o l l  Construct lon a c t i v i t i e s  Cap design and sur face water dralnage 

ARARs: Cap designed t o  prevent leachate seeps. thereby reduclng t o  comply w l t h  wetlands deslgn t o  comply w l t h  l a n d f l l l  c losure  

surface water contaminant l e v e l s  requi rements requirements 

2A: S i t e  use res t r i c t i ons .  capping and ARARs not  at tained f o r  sediment or  ground water although Construct ion a c t i v i t i e s  Cap design and surface water drainage 

s l u r r y  wa l l  const ruc t ion  minimizat ion o f  contact between the  ground water t a b l e  and t o  comply w i t h  wetlands design t o  comply w i t h  l a n d f i l l  c losure 

so l l lwaste  may resu l t  i n  reduced ground water Contaminant leve ls :  requirements requirements 

No appl lcable s o l l  ARARs: Cap deslgned t o  prevent leachate seeps. 

thereby reduclng surface water contamlnant l eve l s  

4: Si t e  use r e s t r i  c t ions .  capping: ARARs not  at tained f o r  sediment: No app l icab le  s o i l  ARARs: Ground Construct ion a c t i v i t i e s  Cap design. surface water drainage 

Ground water ex t r ac t l on  w i t h  on -s i t e  water treatment t o  a t t a i n  ARARs: Malntenance o f  ARARs I n  ground t o  comply w i t h  wetlands design and ground water discharge 

physical  treatment water fo l lowing d lscont lnuat ion  of  pump and t r e a t  operat ions I s  no t  requirements standards t o  comply w i t h  l a n d f i l l  

guaranteed: Cap designed t o  prevent leachate seeps. thereby closure requirements and NPDES 

reduclng surface water contamlnant 1 evels requ l  rements 

4A: S i t e  use r e s t r i c t i o n s .  capping: ARARs not  at tained fo r  sediment: No app l icab le  s o i l  ARARs: Ground Construct ion a c t i v i t i e s  Cap design. sur face water drainage 

Ground water ex t r ac t i on  w i t h  on -s i t e  water treatment expected t o  a t t a i n  ARARs although innovat ive  t o  comply w i t h  wetlands design and ground water discharge 

innovat ive  treatment using UV technologies not  wel l  proven; Maintenance o f  ARARs i n  ground water requirements standards t o  comply w i t h  l a n d f i l l  

ox ida t ion  and membrane fo l lowing discont inuat ion o f  pump and t r e a t  operations i s  no t  c losure  requirements and NPDES 

m l c r o f l l  t r a t i o n  guaranteed: Cap designed t o  prevent leachate seeps. thereby requ l  rements 

reduclng water contamlnant 1 eve1 s 



TABLE ES-7 

HERTEL LANDFILL FEASIBILITY STUDY 

COMPARISON AMONG ALTERNATIVES 

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 

Al ternat ive  1: No ac t ion  Baseline r i s k s  remain unchanged: Least pro tec t ive  a l te rnat ive  

A l te rnat ive  2: S i t e  use res t r lc t lons .  capping Provides so i l lwaste  contaminant containment but r i s k s  associated wi th  ground water contaminant 

migrat ion not addressed: Ef fec t lve  I n  the  short-term: Does not a t t a i n  chemical - spec i f i c  ARARs 

A l te rnat lve  2A: S i t e  use res t r lc t lons .  capplng and 

s l u r r y  wall construction 

Provides s o i l  /waste contaml nant contalnment: Long-term r i s k s  associated wl th  ground water 

contamlnant migrat ion minimized through e l iminat ion  o f  contact between the so l l lwaste  and ground 

water table:  E f fec t lve  I n  the  short-term: Does not a t t a i n  chemical-specif ic ARARs 

A l te rnat ive  4: S i t e  use res t r ic t ions .  capping: Provides so i l lwaste  contaminant containment and treatment o f  contaminated ground water: Good 

Ground water extract ion wi th on-s i te  short- term effectiveness: Long-term maintenance o f  ground water ARARs fo l lowing discont inuat ion o f  
m physical treatment pump and t r e a t  system may not be possible 
cn 
I - - Alternat ive  4A: S i t e  use res t r lc t lons .  capping: Provides so l l lwaste  contaminant containment and treatment o f  contaminated ground water: Short-term 

Ground water extract ion w i th  on-s i te  ef fect iveness dependent on ef fect iveness o f  Innovative ground water treatment methods: Long-term 

innovat ive treatment using UV maintenance o f  ground water ARARs fo l lowing discont inuat ion o f  pump and t r e a t  system may not be 

oxidat ion and membrane m l c r o f l l t r a t l o n  possible 






































































































































































































































































































































































































































































































































































