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DECLARATION STATEMENT - RECORD OF DECISION 

Clinton County Landfill at Mooers Inactive Hazardous Waste Site 
Clinton County, New York 

Site No. 510005 

The Record of Decision (ROD) presents the selected remedial action for the Clinton County 
Landfill at Mooers inactive hazardous waste disposal site which was chosen in accordance with the New 
York State Environmental Conservation Law (ECL) and consistent with the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 42 USC Section 9601, 
et., sec.. as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA). 

This decision is based upon the Administrative Record of the New York State Department of 
Environmental Conservation (NYSDEC) for the Clinton County Landfill at Mooen Inactive Hazardous 
Waste Site and upon public input to the Proposed Remedial Action Plan (PRAP) presented by the 
NYSDEC. A bibliography of the documents included as a part of the Administrative Record is included 
in Appendix B of the ROD. 

Actual or threatened release of hazardous waste constituents from this site, if not addressed by 
implementing the response action selected in this ROD, may present a current or potential threat to public 
health and the environment. 

-tion of Selected Reme& 

Based upon the results of the Remedial InvestigationFeasibility Study (RIFS) for the Clinton 
County Landfill at Mooers and the criteria identified for evaluation of alternatives the NYSDEC has 
selected a landfll cap plus downstream removal of sediment to be placed on site under the cap. 
construction of a stepped impoundment system, and enhanced natural attenuation and long term 
monitoring. The components of the remedy are as follows: 

- Construction of an approximately 12 acre modified Part 360 landfill cap which will 
include 6 inches of cover, a 40 mil PVC geomembrane and a 30 inch barrier protection 
layer. The bottom 12 inches of the barrier layer will he a drainage layer on sideslopes 
greater than 10% with a filter fabric on top, and the top 6 inches of the barrier layer 
mulched and seeded. 



- institutional controls including the purchase or lease of the property to the north 
contiguous with the landfill, deed restrictions and warning signs. 

- excavation of approximately 6,700 cubic yards of offsite sediment deposited on site under 
the landfill cap. 

- the constructionof a stepped impoundment with porous media added to each impoundment 
to isolate any contamination from foraging wildlife. 

- enhanced natural attenuation through the introduction of wetland vegetation planted within 
the stepped impoundment. 

- the creation of approximately 2 acres of wetland to replace wetland disturbed by the 
excavation of sediments and construction of the stepped impoundment. , 

- long-term (30-year) monitoring of surface water and groundwater within the overbruden 
and bedrock. 

The New York State Department of Health concurs with the remedy selected for this site as being 
protective of human health. 

The selected remedy is protective of human health and the environment, complies with State and 
Federal requirements that are legally applicable or relevant and appropriate to the remedial action to the 
extent practicable, and is cost effective. Waivers are justified for applicable or relevant and appropriate 
requirements that will not be met. This remedy utilizes permanent solutions and alternative treatment or 
resource recovery technologies, to the maximum extent practicable, and satisfies the statutory preference 
for remedies that reduce toxicity, mobility, or volume as a principal element. In addition, the remedy 
relies on remediation and treatment techologies that are more passive than active in their approach, 
offering less direct intervention and significantly reducing operation and maintenance costs. 

Date Ann Hill DeBarbieri 
Deputy Commissioner 
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RECORD OF DECISION 
CLINTON COUNTY LANDFILL AT MOOERS 

Clinton County, New York 
Site No.510005 

NOVEMBER 1993 

SECTION 1: SITE LOCATION AND 
-. 

The Clinton County Landfill at Mooers. 
NYSDEC Site # 510005, also known as the 
Mooers Landfill is located on North Star Road 
in the Town of Mooers. New York (Figure 1). 
The landfill occupies approximately 11 acres on 
a contiguous 145-acre parcel of land owned by 
Clinton County. 

The landfill Site is situated near the 
northeast margin of the Champlain Valley 
Lowlands physiographic province, 
approximately 1 1/2 miles south of the Canadian 
border. It lies within the St. Lawrence River 
drainage basin. The English River, located 
approximately lf2 mile west of the landfill. 
drains the immediate site vicinity. Surface 
runoff on the eastern side of the landfill is 
toward the Northeast into a wetland complex 
known as Beaver Meadows. 

Land use within the site vicinity is 
agricultural and residential. The thickly wooded 
area bordering the landfill to the North has 
supported logging activities. 

The landfill site vicinity is marked by 
generally flatlying to moderately rolling terrain. 

SECTION 2: SITE HISTORY 

In September, 1976 Clinton County 
purchased the 145-acre parcel for the purpose of 
siting a sanitary landfill facility. The landN1 
became operational in 1977, accepting mixed 
municipal wastes predominantly from residents 
in Northern Clinton County. In 1985 records of 
waste disposal practices were disclosed that 
indicated hazardous wastes generated at one or 
more local industries had been disposed at the 
Mooers landfill from 1979 to 1985. The site 
was added to the State Hazardous Waste Site 
Registry in October of 1986. 

Surface water and Groundwater sampling 
performed in 1989 confirmed the presence of 
several volatile organic compounds in excess of 
groundwater standards. On March 1, 1990 an 
Order on Consent was signed by the - 
Commissioner requiring the closure. 
investigation and remediation of the landfill site. 

The signing of the Order made Clinton County 
eligible for reimbursement of 75% of the costs 



of the site investigation and remediation. In a 
separate agreement, Harris Corporation agreed 
to fund a portion of the site investigation. 

SECTION 3: CURRENT STATUS 

Clinton County retained Barton & Loguidice, 
P.C. (B&L) to perform a Remedial 
InvestigatiodFeasibility Study (RIIFS) at the 
Mooers Landfill. In November 1990 the 
Department approved a Workplan for the RIIFS 
and in December 1992 the Department approved 
the RI Report prepared for Clinton County by 
B&L. The Final Feasibility Study Report was 
submitted to the Department in July 1993. 

3.1: S u m m n r v  Gf t h e  Remedinl  

The purpose of the Remedial Investigation was 
to defme the nature and extent of any 
contamination resulting from previous activities 
at the site. 

Field Work for the RI began in November 1990 
and was completed in February 1992 when a 
final round of water level monitoring was 
performed. A two Volume Report entitled 
"Final Remedial Investigation Report", August 
1992 has been prepared describing the field 
activities and findings of the RI in detail. 

The primary RI activities consisted of the 
following: 

* Site Base Map Preparation 

t Electromagnetic Terrain 
Conductivity Survey 

* Borings and Monitoring Well 
Installation 

* Downhole Gamma Ray Logging 

n Groundwater, Surf ace Water, and 
Soil Sampling and Analysis 

* Data Validation 

* Groundwater Modeling 

a Ecological Evaluations 

* Risk Assessment 

* Air Monitoring and Air Quality 
Evaluation 

" In-Site Hydraulic Conductivity 
Determinations 

* G r o u n d w a t e r  E l e v a t i o n  
Monitoring 

The location of the monitoring wells and surface 
waterlsediment sampling locations is shown on 
Figure 2. 

The analytical data obtained from the RI was' 
compared to Applicable Standards, Criteria, and 
Guidance (SCGs) in determining remedial 
alternatives. Groundwater, drinking water and 
surface water SCGs identified for the Mooers 
Landfill site were based on NYSDEC Ambient 
Water Quality Standards and Guidance Values 
and Part V of NYS Sanitary Code. For the 
evaluation and interpretation of soil and 
sediment analytical results, NYSDEC soil 
cleanup guidelines for the protection of 
groundwater, background conditions, and risk- 
based remediation criteria were used to develop 
remediation goals for soil. 

Based upon the results of the remedial 
investigation in comparison to the SCGs, certain 
areas and media of the site require remediation. 

The electromagnetic (EM) terrain conductivity 
survey identified two areas of high conductivity 
indicating groundwater contamination - a larger 
area to the Northeast of the landfill and a 
smaller area adjacent to the Southwest side of 
the fill. The EM results correlated well with the 
analytical groundwater results, which confirmed 
groundwater contamination in these areas. 
These areas are shown in Figure 3. A total of 
nineteen groundwater monitoring wells and one 
piezometer were installed during the RI. Most 
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locations were completed as couplets, with one 
bedrock and one overburden well. 

Groundwater within the overburden and bedrock 
units generally flows to the northeast. A 
mounding of the overburden water table is 
inferred directly beneath the landfill, creating a 
localized radial flow system, a part of which 
flows towards southwest. 

Groundwater contamination within the bedrock 
and overburden has been confirmed beyond the 
County property line, approximately 350 feet off 
site and downgradient from the northeast 
perimeter of the landfill. The concentration of 
total volatile organic compounds in the 
overburden groundwater at this location ranged 
from 8.2-9.5 ppm (mgll). 

Groundwater contamination within the bedrock 
and overburden has also been confirmed 
approximately 100 feet downgradient from the 
southwest perimeter of the landfill. In addition. 
groundwater contamination bv low 
concentrations of organic compounds (6-12ppb) 
has been detected in the overburden beyond the 
county property line, approximately 300 feet off 
site and downgradient from the northwest 
perimeter of the landfill. 

Contamination of the surface water and 
sediments was confirmed northeast of the 
landfill. Approximately 150 feet from the 
northeast perimeter of landfill total volatile 
organics in surface water ranged from 7.6 to 9.4 
ppm. The primary organic compounds present 
were acetone and 2 - butanone. Several other 
volatile and semi -volatile compounds were also 
detected. Inorganic compounds were elevated 
above background levels in groundwater. 
surfacewater and sediments. The range of 
contaminant concentrations is shown on Table I. 

The results of the air quality testing indicate that 
the landfdl is not a significant source of 
atmospheric contamination. 

The ecological impacts of the landfill appear to 
be limited to the contaminated area on the 
northeast side of the landfill, where some 
degradation of wetland habitat has occurred. 

3.2 v of Human Exmure 
Pnthwovs: 

The human health exposure pathways which are 
considered complete are those involving direct 
contact with surface materials. A hunter who 
accesses the site on a frequent basis is likely to 
be the maximally exposed individual. The 
pathways of concern are dermal contact with and 
incidental ingestion of surface materials. 

At present, there are no municipal water 
supplies or individual residential water wells in 
the immediate vicinity of the site. The nearest 
residences are about a third of a mile from the 
site and are not located downgradient with 
respect to groundwater flow direction. 
Therefore, the impact from the site groundwater 
at these residential locations is likely to be 
nonexistent. On this basis, the groundwater use 
exposure pathway was considered incomplete. 
This exposure pathway was addressed in the risk 
assessment under a future theoretical risk 
scenario since future residential development of 
areas closer to the site cannot be ~ k d  out. 

Residential wells in the area were sampled by 
the New York State Department of Health and 
no contamination attributable to the landfill was 
detected. 

Based on the exposure pathways evaluated and 
the themtical risk calculations performed, the 
risk assessment concluded that the site does not 
pose a threat to public health. The site 
however, has contaminated groundwater, surface 
water and sediments within its immediate vincity 
and the leachate seeps and leachate pond are 
current human exposure pathways. Given the 
significant exceedence of standards that exists in 
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groundwater and surface water there exists the 
likelihood that contamination would continue to 
migrate and may pose an unacceptable risk in 
the future. Due to the relatively recent cessation 
of waste disposal at the landfill, the chance of 
future migration is greater at the Mooers 
Landfill than at older landfills. 

3 3  Summnrv or Environmental Ex~osurp  
Pothwsrs: 

Environmental exposure pathways determined to 
be complete for wildlife were direct contact with 
and incidental ingestion of contaminated surface 
water and sediments. This contact could take 
place while feeding and foraging as part of 
dietary uptake. Likely receptors are birds and 
small mammals. A criteria-specific analysis was 
conducted which identified that surface water 
standards for several constituents were exceeded 
in a nonaquatic (flow - limited) habitat 
downstream of the significant outbreak area. 
The standards and criterialguidance values are 
based on aquatic life toxicology. Since there is 
no aquatic life (fish) in the area of impact 
identified in the ecological assessment (the 
vegetation die-off in the seep area to the east of 
the landfill), the standards and criteria applied 
cannot be used to attribute effects to non-aquatic 
wildlife. Therefore, a quantitative terrestrial 
environmental risk assessment was performed. 

Risks through incidental ingestion of sediment, 
surface water ingestion and dietary uptake were 
quantified for terrestrial animals. Receptor types 
included rodents, rabbits, deer, omnivorous 
birds and raptors. Overall, the quantitative 
findings of the risk assessment indicate that the 
site may pose a risk to selected individual 
animals residing within the small area associated 
with the groundwater outbreak, although effeets 
would probably not be observable. Individual 
animals of species having small home ranges 
would be expected to be at greater risk and have 
a greater number of individuals at risk. Due to 

the absence of risks to higher-level consumers of 
species with wider ranges, impacts, if any, are 
confined. Bioaccumulation via the food chain or 
effects on the ecosystem would not be 
anticipated. 

SECTION 4: ENFORCEMENT STATUS 

The NYSDEC and Clinton County entered into 
a Consent Order on March 1. 1990. The Order 
obligates Clinton County to implement a full 
remedial program and allows reimbursement to 
Clinton County of up to 75 percent of the 
eligible cost of the remediation. 

The Consent Order was amended on April 20, 
1992 and again on October 20, 1992 to allow 
the landfill to continue to accept municipal solid 
waste. On November 1, 1992, the landfdl 
gates were officially closed and the Mooers 
transfer station became operational. The 
October 20. 1992 amendment also required that 
the landfill be covered with intermediate cover 
as defined in 6NYCRR Part 360-1 .2@) (84). and 
that the landfill be graded to at least four percent 
by December 1, 1992. The amendment allowing 
for an extension of municipal waste dumping 
was allowed since the extension did not impede 
or delay the remedial program. 

New York State and Clinton County (plaintiffs) 
entered into a separate Partial Consent Decree 
with Harris Corporation (defendant) to fund a 
portion of the Remedial Investigation and 
Feasibility Study. 

The following is a chronological enforcement 
history of this site: 

CLIKIY)N COUNTY LANDFILL AT 
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Orders on Consent 

rn JRda 

3/1/90 #AS-0152-88-09 

Development nnd Implentation of n Remedial 
Progrnm 

Pnrtinl Consent Decree NYS & Clinton Co. 
Hnrris Corp. Hnrris contribution to 

WFS 

Allowed lnndfill to accept Municipal Waste 
until 9/1/92 with 4% grade by 11/1/92 

J u  m 
lOl20192 Amendment to Order 

#A501528809 

Allowed lnndfill to accept Municipl Wnste 
Until 11/1/92 with 4% grnde by 12/1/92 

SECTION 5: SUMMARY O F  THE; 
-QN G O A U  

Goals for the remedial program have been 
established through the remedy selection process 
stated in 6NYCRR 375-1.10. These goals are 
established under the guideline of meeting all 
standard, criteria, and guidance (SCGs) and 
protecting human health and the environment. 

At a minimum, the remedy selected should 
eliminate or mitigate all significant threats to the 
public health and to the environment presented 
by the hazardous waste disposed at the site 
through the proper application of scientific and 
engineering principles. 

Reduce, control, or eliminate 
the contamination present 
within the soils/waste on site 
(generation of leachate within 
the fill mass). 

Eliminate the threat to surface 
waters by eliminating any 
future contaminated surface 
run-off from the contaminated 
soils on site. 

Eliminate the potential for 
direct human or animal contact 
with the contaminated soils' on 
site. 

Nitigate the impacts of 
contaminated groundwater to the 
environment. 

Prevent, to the extent 
possible, migration of 
contaminants in the landfill to 
groundwater. 

Provide for attainment of SCQa 
for groundwater quality at the 
limits of the area of concern 
(AOC) . 

CLINTON COUNTY LANDFILL AT MOOERS 11117193 
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SECTlON6: S U M M A R Y  O F  T H E  

Potential remedial alternatives for the Mooers 
Landfill site were identified, screened and 
evaluated in a threephase Feasibility Study. 
This evaluation is presented in the report entitled 
Final Feasibility Study Report, July 1993. A 
summary of the detailed analysis follows. 

The potential remedies afe intended to address 
the contaminated list Media of concern, i.e., 
soils, sediments, surface water and groundwater 
at the site. 

The final FS Report evaluated a total of 21 
remedial alternatives, 18 in detail. The 
following is a summary of the 18 alternatives. 
The Roman numerals after each alternative 
correspond to the numbering of the alternatives 
in the Final FS Report. 

The alternatives generally consist of various 
combinations of several basic remedial 
components. The remedial components include 
capping, enhanced natural attenuation, surface 
waterlsediment isolation, construction of a 
subsurface barrier, excavation of contaminants, 
construction of a stepped impoundment system, 
leachate collection and treatment and 
groundwater collection and treatment. 

All of 18 alternatives could be implemented 
within one or two construction seasons. 
Alternatives which involve fewer components, 
such as capping and enhanced natural 
attenuation, could be implemented within one 
construction season. More complex alternatives 
such as those involving a subsurface barrier and 
collection and treatment of groundwater in 
addition to capping would likely require two 
construction seasons to implement. 

No Action, Long4erm Monitoring (Alternative 
1) 

The no action alternative is evaluated as a 
procedural requirement and as a basis for 
comparison. It requires continued monitoring 
only, allowing the site to remain in an 
unremediated state. 

This is an unacceptable alternative as the site 
would remain in its present condition, statutory 
requirements would not be met, and the 
environment would not be adequately protected. 

Waste ContainmentICaoa~ (Alternative Ha) 

This alternative incorporates the construction of 
a modified Part 360 12 acre landfill cap, long 
term water quality monitoring and institutional 
controls. The landfill cap would be constructed 
as follows. 

- &inches of subgrade 
note: during the placement of this 
material approximately four (4) gas vents 
per acre would be installed through the 
existing intermediate cover into the 
waste. 

- A 40 mil PVC geomembrane 

- A 12 inch drainage layer placed over the 
PVC geomembrane along sideslopes 
greater than 10% 

- A 6 or. filter fabric 

- A 30-inch barrier protection layer, the 
top 6 inches mulched and seeded. 

It is anticipated that on-site materials would be 
used for the barrier protection layer and the 6- 
inch subgrade, and that the subgrade layer would 
generally meet Part 360 specifications for gas 
vent material. 

- - 
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Institutional controls include the purchase or 
lease of the property to the north contiguous 
with the landfill property, and the imposition of 
deed restrictions for both properties. Warning 
signs would be posted along the perimeters of 
both properties alerting potential trespassers of 
possible hazards within these areas. 

The site would be monitored for 30 years. 

Waste ContainmentICaooine includineEnhanced 
Attenuation (Alternative IIb) 

This alternative incorporates all options included 
with the development of Alternative Ila, plus the 
enhancement of natural attenuation mechanisms 
through the introduction of wetland vegetation to 
all impacted surticial areas includingthe leachate 
contaminated pond and the drainage channel to 
the northeast of the landfill. 

Waste Containment includinn Caanine o l u ~  
Surface WaterISediment Isolation with Natural 
Attenuation. (Alternntive IIln) 

This alternative incorporates all the elements of 
Alternative IIa above. It also includes the 
isolation of contaminated surface water and 
sediment by the placement of a layer of porous 
material over the entire leachate impacted area 
northeast of the landfill including filling of the 
leachate contaminated pond. 

Waste Containment includinn Caooine n l u ~  
Surface W e e d i m e n t  Isolation with Enhanced 
Natural Attenuation. (Alternative Illh) 

This alternative incorporates all options included 
with the development of Alternative IIIa, plus 
the enhancement of natural attenuation 
mechanisins through the introduction of wetland 
vegetation to all areas withinthe boundaries of 
the porous medium. 

Waste C o n w t  includinn Cam' 
puhsurface Barrier and Sediment I s o l a s t h  
Leachate 'Jollection and Treatment at On-Site 
Facilitv. (Alternative IVa) 

This alternative includes the remedial measures 
described in Alternative IIla above. In addition, 
this alternative includes construction of a 
subsurface barrier along downgradient portions 
of the landfill perimeter, installation of a series 
of leachate extraction wells within the cut-off 
wall, isolation of contaminated sediments, 
construction of an on-site treatment facility 
including a separate holding tank for the storage 
of collected leachate, and the provision for on- 
site discharge of treated effluent to nearby 
surface waters. 

&&urface Barrler and S- 
b c h a t e  Collection and Treatment at Off-Site 

(Alternative IVb) 

This alternative incorporates options included 
with Alternative IVa. The collected leachate, 
however, would be trucked offsite for treatment 
at a Publicly Owned Waste Water Treatment 
Plant (POW). 

Waste 
Cao Extension and S- 

(Alternative Va) 

This alternative would include extending the 
landfill' cap over the existing leachate pond and 
sediment isolation described previously in 
Alternative IIIa. 

W a t e  s Conta in ment i n c l u a  
Landfill Can 
Suhsurface Barrier with 
Treatment at On-Site Facilitv. (Alternntive Vb) 

This alternative combines the landfill cap 
extension of Alternative Va above, with a 
subsurface barrier, sediment isolation, and 
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leachate collection and treatment at on-site 
facility described in Alternative IVa. 

Waste Containment includine Cannine nlus 
Can Extension. Sediment m t i o n  and 

Subsurface Barrier with L e a c b  Colle~Tion and 
nt at Oft-Site Facility. (Alternative Vc) 

This alternative is Alternative Vb above with 
treatment of leachate offsite at a POTW. 

Waste Containment includine Cannine n l u ~  
surface Water m u n d m e n t  and Sediment 

with Enhanced Natural Attenuation, 
(Alternative VIb) 

Construction of the cap, sediment isolation and 
enhanced natural attenuation would be 
accomplished as described in previous 
alternatives. 

Impoundment of surface water would be 
accomplished through the construction of an 
earthen berm around the leachate contaminated 
pond. Construction of the berm would include 
a weir to allow for surface water to be 
discharged into the porous fill layer. 

Waste Containment inch-Canoine nlus 
Barrier and Downstream Removal of 

and On-Site Disnosal of Sediments, 
(Alternative VIIa) 

All sediments within the area of surticial 
discoloration would be excavated to the depth of 
contamination and disposed of within the 
landfill. Capping, subsurface barrier 
constructionand collection with on-site treatment 
of leachate would be accomplished as described 
in previous alternatives. 

Waste Containment includine Canning nI@ 
ler and Downstream Removal of 

~ t h  Off-Site Treatment of Collected 

Leachate and On-Site Disoosal of Sediments, 
(Alternative VIIb) 

This is Alternative VIla above, with treatment of 
collated leachate at a POTW. 

2 f  
Sediments and Fnhanced Natural Atte- 
(Alternative VIIc) 

Excavation of contaminated sediments would be 
conducted concurrently with the development of 
subgrade for a stepped impoundment system. 
Porous materials would be added to completely 
fill each impoundment, including the leachate 
contaminated pond, to isolate all contaminants 
from foraging wildlife. Contaminated surface 
water would be naturally treated as it flows 
through this shallow subsurface wetland system. 
The introductionof wetland vegetation would aid 
the natural treatment process. Construction of 
the landfill cap would be the same as previously 
mentioned. 

Waste Contai 

m i e r  and Dow-val of Sesihmi 

and Groundwater. and On-S~te D~soosal of 
Sedimeng (Alternative VIIIa) 

This alternative includes capping, excavating off- 
site contaminated sediments and deposition on- 
site under the cap, collection and on-site 
treatment of collected leachate as previously 
described. This alternative also includes the 
extraction and treatment of contaminated 
groundwater. 

CLIKMN COUNTY LANDFILL AT MWERS 
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Waste Containment includine Cannine o l u  
- 

m e r  and Downstream Removal of Sedimenf 
y ~ t h  Off--t of Collected Leachate 

Groudwater. and On-Site Disnosal of 
W i m e n t ~  (Alternative VIIIb) 

This alternative incorporates the options listed 
previously in Alternative VIIIa. However, this 
alternative includes treatment of collected 
leachate and groundwater at a POTW. 

lnment includine Caooinv olus 
Overhurden and Bedrock Groundwm 

and Groundwater. 
Site Disoosal of Sediments, (Alternntive 1x11) 

This alternative incorporates the options 
described in Alternative VIIIa above. However, 
it includes extraction and treatment of 
groundwater from the bedrock. 

waste C-nt includine Caooine o b  
verburden and Bedrock Groundwm 

val of Sediment. with Off-Site Treatmea 
~f Collected Leachate and Groundwater. 
Dn-Site Disoosal of Sediments. 
(Alternative IXb) 

This is Alternative VIIlb above, including the 
extraction and treatment at groundwater from the 
bedrock. 

The criteria used to compare the potential 
remedial alternatives are defined in the 
regulation that directs the remediation of inactive 
hazardous waste sites in New York State 
(6NYCRR Part 375). For each of the criteria, 
a brief description is provided followed by an 

evaluation of the alternatives against that 
criterion. A detailed discussion of the evaluation 
criteria and comparative analysis is contained in 
the Feasibility Study. 

The first two evaluation criteria are termed 
threshold criteria and must be satisfied in order 
for an alternative to be considered for selection. 

1. protection of Human Health and t& 
Environment. This criterion is an overall 
evaluation of the health and environmental 
impacts to assess whether each alternative is 
protective. 

Since theoretical risk assessment calculations 
indicated that the site did not pose a threat to 
public health, all of the eighteen remedial 
alternative evaluated in detail in the FS would 
theoretically satisfy the requirement for 
protection of human health. The "no action" 
alternative, however, would allow exposure 
pathways to remain and given the significant 
exceedence of standards that exist in the 
groundwater and surface water, there exists the 
likelihood that contamination would continue to 
migrate and may pose an unacceptable risk in 
the future. 

The quantitative findings of the environmental 
risk assessment indicate that the site may pose 
a slight risk to selected individual animals 
residing within the area of the contaminated 
groundwater outbreak. Therefore, in order to be 
protective of the designated wetlands adjacent to 
the site and the environment overall, only 
alternatives which involved capping and 
excavation of contaminated off-site sediments 
within the wetland were acceptable to technical 
staff within the Department's Division of Fish 
and Wildlife. 
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2. -- li licah dards 
d G w c e  (SCGd. Compliance 

with SCGs addresses whether or not a remedy 
will meet applicable environmental laws, 
regulations, standards, and guidance. 

All of the remedial alternatives, with the 
exception of no-action, satise the closure 
requirements specified in 6 NYCRR Part 360 for 
municipal solid waste landfills. SGCs for 
surface water should be obtained, over time by 
all alternatives involving enhanced natural 
attenuation, construction of stepped 
impoundment, and collection and treatment of 
leachate in addition to capping. Criteria for 
evaluating contamination in sediments would be 
achieved by alternatives which involve 
excavating and removing off-site sediments. 
Alternatives which include pumping and treating 
groundwater from the overburden and the 
bedrock are alternatives which would have to he 
implemented in order to obtain groundwater 
SGCs. However, from an engineering 
perspective, obtaining groundwater SCGs is 
technically impractical. 

Utiliuing five extraction wells completed in the 
overburden (diamicton sequence), it would take 
an estimated time of 281 years to achieve SGCs 
for all organic compounds. To achieve SGCs 
for all inorganic parameters, it would take over 
70,000 years. The excessive duration of 
estimated cleanup times is due to high 
retardation rates and a relatively low hydraulic 
conductivity of the diamicton sequence. 

Estimated cleanup times for the bedrock 
contamination are less than in the overburden 
primarily because groundwater flow occurs 
through bedrock fractures. However, the cleanup 
times remain excessive. Using five extraction 
wells, it would take an estimated 28 years to 
achieve SGCs for organic compounds and 33 
years for inorganic compounds. Groundwater 
contamination seems largely confined to the area 
immediately northeast of the landfill. This area 

of groundwater contamination underlies a small 
portion of a large designated wetland, and the 
overburden above the bedrock does not recharge 
the bedrock directly below. There are no 
downgradient water supply wells within miles of 
this plume. Given the slow rates of groundwater 
movement within the bedrock and overburden, 
it would take hundreds of years for any 
contaminated groundwater to reaih any receptor. 
Given the amount of dilution and attenuation that 
would take place in that time concentrations 
would be significantly reduced. 

Institutional controls, such as deed restrictions, 
would prevent the possibility of water supply 
wells being drilled within or near the area of 
groundwater contamination. Source control 
measures, such as capping would eliminate or 
significantly reduce future groundwater 
contamination. Therefore, for all of the above 
reasons, SCGs for groundwater were waived. 

The next five "primary balancing criteria" are 
used to compare the positive and negative 
aspects of each of the remedial strategies. 

3. Long-term Effectiveness and P-. 
This criterion evaluates the long-tenn 
effectiveness of alternatives after implementation 
of the response actions. If wastes or treated 
residuals remain on site after the selected 
remedy has been implemented, the following 
items are evaluated: 1) the magnitude of the 
remaining risks, 2) the adequacy of the controls 
intended to limit the risk, and 3) the reliability 
of these controls. 

4. & -. 
Preference is given to alternatives that 
permanently and significantly reduce the 
toxicity, mobility or volume of the wastes at the 
site. 
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5. Short-term Imoacts and Effectiveness. The 
potential short-term adverse impacts of the 
remedial action upon the community, the 
worken, and the environment during the 
construction and implementation are evaluated. 
The length of time needed to achieve the 
remedial objectives is also estimated and 
compared with the other alternatives. 

6. Feasibility. The technical and administrative 
feasibility of implementing each alternative is 
evaluated. Technically, this includes the 
difficulties associated with the construction, the 
reliability of the technology, and the ability to 
monitor the effectiveness of the remedy. 
Administratively, the availability of the 
necessary personnal and material is evaluated 
along with potential difficulties in obtaining 
special permits, access for construction, etc.. 

7. m. Capital and operation and maintenance 
costs are estimated for each alternative and 
compared on a present worth basis. Although 
cost is the last balancing criterion evaluated, 
where two or more alternatives have met the 
requirements of the remaining criteria, cost 
effectiveness can be used as the basis for the 
final decision. The costs for each alternative are 
presented in Table 2. 

8. Accentance - This final criterion 
is considered a modifying criterion and is taken 
into account after evaluating those above. 
Concerns of the community regarding the RIlFS 
repow and the Proposed Remedial Action Plan 
were evaluated. A "Responsiveness Summary" 
was prepared that describes public comments 
received and how concerns were addressed. The 
fmal remedy selected does not differ from the 
remedy proposed in the Proposed Remedial 
Action Plan (PRAP). 

SECTION 7: SUMMARY OF 
-TED REMEDY 

Based upon the results of the RIffS, and the 
evaluation presented in Section 6, the NYSDEC 
selected Alternative VIIc as the remedy for this 
site. 

This selection was made after careful 
consideration of the evaluation criteria. All of 
the alternatives, with the exception of 
Alternative I, no action, satisfy the closure 
requirements specified in 6NYCRR Part 360 for 
municipal solid waste landfills and achieve 
source control. All of the alternatives, with the 
exception of Alternatives I and IIa, strive to 
meet SCGs for surface water. Alternatives 
which involve actively pumping and treating 
leachate with subsurface barriers achieve surface 
water SCGs sooner than alternatives which 
involve enhanced natural attenuation. 
Alternatives which involve isolating 
contaminated sediments through covering with 
porous media attempt to eliminate the exposure 
pathway, but only alternatives which include 
excavation and removal of contaminated 
sediments actually achieve criteria used to 
evaluate contamination in sediments. Only 
Alternatives IXa and IXb achieve SCGs for 
groundwater. However, the diamicton sequence 
is not a potable aquifer in the area. 
Contamination within the bedrock aquifer is very 
localized and the estimated times to achieve 
SCGs for groundwater are excessive. The net 
present worth costs of Alternatives IXa and IXb 
are $8,084,000.00 and $10,946,000.00 
respectively. This is excessive given the 
absence of downgradient groundwater use. The 
institutional controls of Alternative VIIc, such as 
deed restrictions, will prevent future 
groundwater use in the immediate area of the 
landfill. 

The low permeability cap system included with 
Alternative VIlc will significantly reduce or 
eliminate landfill leachate. Contaminated 
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sediment northeast of the landfill will be 
remediated by excavating an area approximately 
50 feet wide by I200 feet long to a depth of 
approximately 3 feet. (Figure 3). The 
contaminated sediments will be placed on the 
landfill under the landfill cap. 

Surface water contamination will be remediated 
by enhanced natural attenuation achieved by 
increased hydraulic retention within a stepped 
impoundment system, and the introduction of 
wetland vegetation. Risks to foraging wildlife 
will be eliminated through the isolation of 
contaminated media within the constructed 
subsurface wetland system. 

Among those alternatives which would meet the 
remedial objectives of the project, Alternative 
W c  demonstrates the greatest benefit for the 
lowest cost. In aidition, this alternative relies 
on remediation and treatment technologies that 
are more passive than active in their approach, 
offering less direct intervention and significantly 
reducing the operational and maintenance costs. 
Because approximately 2 acres of a wetland 
drainage channel will have to be altered to 
implement this alternative, an equivalent on-site 
area will be developed into a wetland as a 
replacement for the area affected. 

The estimated present worth wst to implement 
the remedy is $3,389,000. The cost to construct 
the remedy is estimated to be $1,730,000 and 
the estimated average annual operation and 
maintenance cost is $89,000. 

Once remedial construction is complete, surface 
water and groundwater quality will be carefully 
monitored to ensure that the remedy is 
effectively reducing contaminant levels. It is 
expected that the low permeability cap will 
reduce leachate generation by 80% within one 
year and 96% within seven to eight years after 
wnstuction. Contaminant discharge to surface 
waters within that period will be significantly 
reduced within the stepped impoundment. 

Should monitoring results indicate no significant 
improvement in water quality, more aggressive 
groundwater and surface water remedial 
technologies such as a subsurface barrier or a 
groundwater collection and treatment system will 
be employed. 

The elements of the selected remedy are as 
follows: 

1. A remedial design program to verify the 
components of the conceptual design and 
provide the details necessary for the 
construction, operationand maintenance. 
and monitoring of the remedial program. 
Uncertainties identified during the RIIFS 
will be resolved. 

2. The construction and implementation of 
Alternative VIIc which includes the 
following: 

- Construction of a approximately 
12 acre modified Part 360 
landfill cap which will include 6 
inches of cover, a 40 mil PVC 
geomembrane and a 30 inch 
barrier protection layer. The 
bottom 12 inches of the barrier 
layer will be a drainage layer on 
sideslopes greater that 10% with 
a filter fabric on top , and the 
top 6 inches of the barrier layer 
mulched and seeded. 

- institutional controls including 
the purchase or lease of the 
property to the north contiguous 
with the landfill, deed 
restrictions and warning signs. 

- excavation of approximately 
6,700 cubic yards of off-site 
sediment deposited on site under 
the landfill cap. 
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- the construction of a stepped 
impoundment with porous media 
added to each impoundment to 
isolate any contamination from 
foraging wildlife. 

- enhanced natural attenuation 
through the introduction of 
wetland vegetation planted 
w i t h i n  t h e  s t e p p e d  
impoundment. 

- the creation of approximately 2 
acres of wetland to replace 
wetland disturbed by the 
excavation of sediments and 
construction of the stepped 
impoundment. 

- long-term (30-year) monitoring 
of  su r f ace  water  and 
groundwater within the 
overburden and bedrock. 

S E C T I O N  8: H I G H L I G H T S  O F  
COMMUNITY PARTICIPATION 

A public meeting was held, press releases were 
issued and letters have been mailed to interested 
parties in an attempt to keep the public apprised 
of the ongoing remedial investigation and 
feasibility study as summarized in the following 
chronology: 

- June 8. 1989 - A letter and fact sheet 
were sent out to the press and all 
identified interested parties by the 
NYSDEC informing them of the 
beginning of the remedial program, and 
providing names and telephone numbers 
for interested 'parties to obtain more 
information. 

- March 26, 1990 - A letter and fact 
sheet were sent out to the press and 

interested parties by the NYSDEC 
providing an update on efforts 
underway to investigate the site. 

September 12, 1990 - A public notice 
was issued by the Clinton County 
Legislature annoucing the beginning of 
the RIIFS. 

August 4, 1993 - A letter was issued by 
Clinton County to all interested parties 
announcing the availability of the final 
FS Report. 

September 24, 1993 - A press release 
was issued, and a letter was sent 
out to interested parties by the NYSDEC 
annoucing the public comment period 
and public meeting. 

September 27, 1993 to October 27,1993 
Public comment period on the Proposed 
Remedial Action Plan (PRAP). 

October 7, 1993. Public meeting to 
present PRAP. 

A Citizen Participation (CP) Plan was developed 
and implemented by Clinton County with 
oversight and participation by the NYSDEC. 
All final Reports were placed in the document 
repositories in the vicinity of the site and made 
available to the public for review. The few 
public comments which were received during the 
remedial program seemed to be supportive of the 
program and the remedy proposed for the Site. 
The public meeting on the PRAP is summarized 
in the Responsiveness Summary Section of the 
document. Appendix A. 

- - 
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TABLE n. 
RANGES OF CONTAMINANT CONCENTMTIONS 

VOC = wlatilc o r e  compound 
= groundwater and surface water wncenfrations reported in/@. 

organic'~rnp0rmd ~ ~ c e n a a t i o m  in sediments and soils nponed in& (dly dght) .  
inorganic parameter collcentratiolls in sediments and soib reported in mgNg (dry weight). 



TABLE. 2 
Summary of Order-of-Magnitude Cora 

Remedial Alternativer 
M o m  Landfd Feasibility Study 

ANNUAL 
ALTERNATIVE I CAPITAL COSTS* O1M COSTS*. NET PRBSENT VALUE***( 



TABLE 2 .con+ 
Summary of Ordcr-of-Magnitude Costs 

Remedial Alternatives 
Mooen Landfill Feasibility Study 
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APPENDIX A 
Responsiveness Swnmary 

The Proposed Remedial Action Plan (PRAP) for the Clinton County 
Landfill at Mooers was issued by the New York State Department of 
Environmental Conservation in September 1993. A public comment 
period on the RI/FS Report, PRAP, and preferred alternative was 
held from September 27, 1993 to October 27, 1993. A public 
meeting was held during the public comment period on October 7, 
1993 at 7:30pm at the Mooers Village Office, Rt.11, Mooers, NY. 
A press release was issued by the NYSDEC, and letters were mailed 
to all individuals listed on the Contact List in the Citizen 
Participation Plan announcing the Public Comment Period and 
Public meeting. A newspaper article on the proposed remedy 
appeared in the September 30, 1993 issue of the Plattsburgh 
Press-Republican. The article included information on the public 
comment period and public meeting. 

The public meeting lasted about one hour. There were 18 people 
present for the public meeting, including the State and County 
Representatives. Betsy Lowe, NYSDEC Citizen Participation 
Specialist, Opened the public meeting by introducing the State 
Representatives present and Mr. Mark Chavin of Barton and 
Loquidice. Mr. Chavin then provided an approximately 30 minute 
presentation on the RI/FS findings, including a brief slide show. 
Brian Davidson of the NYSDEC then briefly stated the remedy 
proposed by the State in the PRAP, and opened the meeting to 
questions. All questions asked were asked by Messers Zurlo, 
Trombly and Bruno of the Clinton County Legislature. All 
questions asked were satisfactory addressed at the public 
meeting. The following is a summary of the questions asked and 
responses given: 

1. Additional information was asked about the monitoring 
program following the capping of the landfill and the 
length of the monitoring program. It was explained 
that generally monitoring will continue for 30 years 
depending on what is reflected in monitoring well data 
over time . 

2. There was general question asked about the basis for 
the risk assessment. It was explained that the risk 
assessment was theoretical and based on current use 
conditions. 

3. A concern was raised about hunters and others entering 
the property and a question was asked about whether the 
property is fenced off. It was explained that none of 
the institutional controls have been put into effect 
and that.the risk assessment evaluated hunters coming 



into contact with contaminants onsite and determined 
there would not be a significantly increased risk to- 
their health. 

A question was raised about impact of the landfill on 
wildlife. Have any dead animals been observed? The 
response was that no impacts on wildlife have been 
observed. 

A question was asked about the impact of the landfill 
on the food chain. The Response was that there would 
not be a risk through the food chain. Aquatic species 
were looked at and findings applied to terrestrial 
species. The remedy is intended to eliminate any 
potential future risk. 

A question was asked about distance of the site from 
the Canadian border. Response was that it is roughly 
two miles. 

A question was raised about groundwater flow direction, 
and the response referred to the groundwater flow 
directions shown during the presentation which is 
generally Northeast. 

A question was asked about findings of gamma logs in 
boreholes. The response included that the gamma logs 
were not of much value at this site and showed little 
more than the placement of the bentonite well seals. 

A question was asked about the natural flow regime of 
groundwater and where it eventually ends up. It was 
explained that precipitation currently recharges the 
waste mass and sand and gravel unit. It was also 
explained that most of the ground water then discharges 
to the surface near the site, with minor amounts of 
groundwater entering deeper flow regimes. 

A question was asked about treatment of contaminants 
through a shallow wetland system and whether bacteria 
in the system is pathogenic. The response indicated 
that the bacteria that would be in the system would not 
be pathogenic and that they are naturally occurring. 

The attitude at the public meeting was positive, and 
everyone who commented seemed to be supportive of the remedy 
proposed. The meeting was video taped by Home Town Cable of 
Champlain, NY. and the questions and answers were audio taped by 
NYSDEC. Copies of the PRAP, an RI/FS Summary, and information on 
State Hazardous Waste Remedial Program were provided to 
attendees. 





APPENDIX B 
Administrative Record 

1) P r o w o s ~ e d i a l  Action Plan "Clinton County Landfill 
at Mooerst8 prepared by the New York State Department of 
Environmental Conversation September 1993. 

2 Final Feasibuitv Studv Rewort Mooers Landfill prepared 
by Barton & Loguidice, P.C. July 1993. 

3) Su vwlemental Evaluation of Oruanic Comwound -- -- -- 
e In 

Prowosed Constructed Wetland Svstem prepared by Barton 
& Loguidice, P.C. June 1993. 

4 Final Remedial Investiaation Rewort. Volumes 1 and 2 
prepared by Barton & Loguidice, P.C. August 1992. 

5 )  Interim Oweratinu Plan Awwendix A prepared by 
Barton & Loguidice P.C. November 1991. 

6 )  Final Interim Oweratinu Plan prepared by Barton & 
Loguidice, P.C. December 1990. 

7 )  h a 1  Work Plan Remedial Investigation/Feasibility 
Study by Barton & Loguidice, P.C. November 1990. 

8 1 Final Workwlan Av~endix A Remedial 
Investigation/Feasibility Study Sampling and Analysis 
Plan prepared by Barton & Loguidice, P.C. November 
1980. 

9 1 Plan Avwendix B ~emedial 
Investigation/Feasibility Study Health and Safety Plan 
prepared by Barton & Loguidice P.C. November 1990. 

10) Citizen Particivation Proaram Wooers Landfill Remedial 
Investigation/Feasibility Study prepared by Barton & 
Loguidice, P.C. August 1990. 

B. Court Orders: 

Partial Consent Decree - New York State and Clinton County 
& Harris Corporation Index # 90 -CV - 918 December 10, 
1990. 

Order on Consent between the New York State Department of 
Environmental Conservation and Clinton County Index # A5- 



0152-88-09 March 1, 1990 and amendments dated April 20, 1992 
and October 20, 1992. 
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- October 6, 1993 correspondence from G. Anders Carlson, 
NYSDOH, to Michael OIToole, NYSDEC. 

- September 24, 1993 Correspondence from Betsy Lowe, 
NYSDEC to Interested Citizens. 

- September 13, 1993 Correspondence from Mark J. Chavin, 
B & L to Brian Davidson, NYSDEC. 

- August 4, 1993 Correspondence from William J. Bingel, 
Clinton County to Brian H. Davidson, NYSDEC. 

- July 26, 1993 correspondence from Mark J. Chavin, B & L 
to Brian H. Davidson, NYSDEC. 

- June 4, 1993 correspondence from Mark J. Chavin, B & L 
to Paul Corella, NYSDEC. 

- April 19, 1993 correspondence from Susan Phillips Read, 
Bond Schoeneck and King, to Albert M. Bronson, NYSDEC. 

- March 4, 1993 correspondence from Mark J. Chavin, B&L, 
to Brian H. Davidson, NYSDEC. 

- January 8, 1993 Correspondence from Martin P. Chandler 
to Brian H. Davidson, NYSDEC. 

- December 16, 1992 Correspondence from Brian H. 
Davidson, NYSDEC to Martin P. Chandler, B&L. 

- November 11, 1992 Correspondence from Mark J. Chavin to 
Brian H. Davidson, NYSDEC 

- September 29, 1992 Correspondence from Brian H. 
Davidson. NYSDEC to Martin P. Chandler, B&L 

- August 25, 1992 Correspondence from Martin Chandler to 
Brian H. Davidson, NYSDEC. 

- April 8, 1992 Correspondence from,Brian H. Davidson, 
NYSDEC to Martin P. Chandler, B&L 

- April 24, 1992 Correspondence from Mark J. Chavin, B&L 
to Brian H. Davidson, NYSDEC 

- August 22, 1991 correspondence from Melvin R. Bruno, 
Clinton County to George Stahler, NYSDEC 



January 2, 1991 Correspondence from Michael S. Quinn, 
B&L to Brian H. Davidson, NYSDEC 

May 17, 1990 Correspondence from Michael S. Quinn, B&L, 
to Brian H. Davidson, NYSDEC 

May 15, 1990 Correspondence from Michael S. Quinn, B&L, 
to Brian H. Davidson, NYSDEC 

September 12, 1990 Correspondence from Michael S. 
Quinn, B&L to Brian H. Davidson, NYSDEC 

September 1990 Public Notice, Mooers Landfill RI/FS 
issued by the Clinton County Legislature 

March 26, 1990 correspondence from Besty Lowe, NYSDEC 
to Interested Parties 

June 8, 1989 correspondence from Besty Lowe, NYSDEC to 
Interested Parties 

September 15, 1992 correspondence from William J. 
Bingel, Clinton County, to Brian H. Davidson, NYSDEC 

May 21, 1992 correspondence from William J. Bingel, 
Clinton County to Brian H. Davidson, NYSDEC 

November 23, 1992 correspondence from William J. Binge1 
Clinton County to Brian H. Davidson, NYSDEC 

November 26, 1990 correspondence from Brian H. 
Davidson, NYSDEC to Michael S. Quinn, B&L 

October 1, 1990 correspondence from Brian H. Davidson, 
NYSDEC to Michael S. Quinn, B&L 

July 20, 1990 correspondence from Brian H. Davidson 
NYSDEC;to Michael S. Quinn, B&L 

March 2, 1992 correspondence from Martin P. Chandler, 
B&L to Brian H. Davidson, NYSDEC 

August 22, 1991 correspondence from Mark J. Chavin, 
B&L, to Brian H. Davidson, NYSDEC 

July 2, 1991 correspondence from Mark Chavin, B ~ L  to 
Brian H. Davidson, NYSDEC 

September 23, 1992 correspondence from Richard Fedigan, 



NYSDOH to Brian H. Davidson, NYSDEC 
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- April 8, 1992 correspondence from Richard Fedigan, 
NYSDOH to Brian H. Davidson, NYSDEC 

- July 27, 1990 correspondence from Richard Fedigan, 
NYSDOH to Brian H. Davidson, NYSDEC 

- June 27, 1990 correspondence from Richard Fedigan, 
NYSDOH to Brian H. Davidson, NYSDEC 

- June 4, 1992 correspondence from James E. Huff, of Huff 
and Huff to Albert Bronson, NYSDOL 

- June 5, 1992 correspondence from Susan Phillips Read to 
Albert Bronson, NYSDOL and others. 
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