
DOCUMENTATION O F ENVIRONMENTAL INDICATOR  DETERMINATION

RCRA Corrective Acti on

Environmental Indicator (EI) RCRIS code (CA725)

Curr ent Human Exposur es  Under Control

Facility Name: OCCIDENTAL CHEMICAL  CORPORATION
Facil ity Address : Buffalo Avenue   Niagara Falls, New York
Facility EPA ID #: EPA I.D. No. NYD000824482

1. Has all av aila ble  rele va nt /s ign ifica nt  informat ion  on  know n a nd  rea son ab ly s us pe ct ed  rele as es  to  soil,

groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g., from Solid Was te

Management Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this

EI det ermin at ion ?

__X__ If yes - ch eck he re and  con tinue with  #2 below.

_____ If no  -  re-ev alua te e xist ing d ata , or 

_____ if data are not available skip to #6 and enter“IN” (more information needed) status code.

BACKGROUND

Definition of Environmental Indicators (for the RCRA Correcti ve Action)

Environmental Indicators (EI) are measures being used  by the RCRA Corrective Action program to go beyon d

programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the

environment.  The two EI developed to-date indicate the quality of the environment in relation to current human

expos ures  to  co nt amin at ion  an d t he  migrat ion  of  co nt amin at ed  grou nd wate r.  A n EI for non -huma n (ec olo gic al)

recep to rs  is in tend ed  to  be  de ve lop ed  in th e fu tu re.   

Definition of “Current Human Exposures Under Control” EI

A po s itiv e “ Current  Hu man  Exposures  Un de r Co nt ro l” EI det erminat ion  (“ YE” sta tu s c od e) ind icate s t ha t th ere a re

no “unacceptable” human exposures to “co ntamination” (i.e., contaminants in concentrations in excess of

ap prop riat e ris k-b as ed  lev els ) th at  ca n b e re as on ab ly e xpect ed  un de r cu rrent  lan d-  an d g roun dw at er-us e c on dit ion s

(for a ll “co nt amina tion ” s ub ject  to  RCRA c orre ct ive a ct ion  at o r from th e ide nt ified fa cility (i.e ., sit e-wid e)).      

Relationship of EI to Final Remedies

W hile Fina l remedies  remain t he  long -term objec tive  of th e RCRA  Correc tive  Ac tion  pro gram the  EI are near-t erm

objectives which are currently being used as Program measures for the Government Performance and Results Act of

1993, GPRA).  The “Current Human Exposures Under Control” EI are for reasonably expected human exposures

un de r cu rrent  land - and g rou nd water-us e co nd ition s O NLY, and d o n ot  co ns ider p ot en tial fut ure  land - or

groundwater-use cond itions or ecological receptors.   The RCRA Corrective Action program’s overall mission to

pro tec t h uman  he alth  an d t he  en viron ment  requires  th at F inal remed ies  ad dre ss  th es e is su es  (i.e., po ten tial fut ure

hu man e xpos ure  sc en arios , fut ure  land  an d g rou nd wat er u se s, a nd  eco log ical rec ep to rs ).     

Duration / Applicability of EI Determinations 

EI Dete rminat ion s s ta tu s c od es  sh ou ld rema in in RCRIS na tion al da taba se  ONLY as  lon g a s t he y re main t rue  (i.e.,
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1  “Cont amination” a nd “ con taminated ” des cribes  media con taining c ont aminants  (in any fo rm, NAPL

an d/ or  dis solv ed , vap ors , or s olid s , th at  are  sub jec t t o RCRA ) in co nc en tra tio ns  in e xces s  of  ap prop riat ely  prot ec tiv e

risk-b as ed  “lev els” (for t he  media, t ha t ide nt ify risks  within  th e ac cep tab le risk ran ge ).

2  Recent evidence (from the Colorado Dept. of Public Health and Environment, and others) sugges t that

un ac ce pt ab le in do or  air c on ce nt rat ion s  are  more c ommo n in  s tru ct ures  ab ov e g roun dw at er w ith  vo lat ile

contaminants than p reviously believed.  This is a rapidly developing field and reviewers are encouraged to look to

the latest guidance for the appropriate methods an d scale of demonstration necessary to be reasonably certain that

indoor air (in structures located above (and adjacent to) groundwater with volatile contaminants) does not present

un accept ab le risks .  
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RCRIS st atu s c od es  mus t b e ch an ge d wh en  th e reg ulat ory  au thorities  be co me awa re o f cont rary in format ion). 

2. Are  gro un dwa ter, s oil, su rface  water, s ed iments , or air media known or reasonably suspected to be

“contami nated”1 above appropriately protective risk-based “levels” (applicable promulgated standards , as

well as  ot he r ap pro priat e s tand ard s, g uid eline s, g uid an ce , or c riteria) fro m releas es  su bjec t to  RCRA

Correc tive  Ac tion  (from SW MU s, RUs  or A OCs)?

Yes No  ?   Rationale / Key Contaminants

Groundwater  _X_ __ _        _ __        __ _S ee  accompanyi ng back gr ound information_

Air (indoors) 2 ___ _X_ ___      

___________________________________________

Surface Soil  (e.g., <2 ft) _X_ ___ ___      

___________________________________________

Surfa ce W ate r ___ _X_ ___      

___________________________________________

Sediment ___ _X_ ___      

___________________________________________

Subs urf. Soil  (e.g., >2 ft)  _X_ ___ ___      

___________________________________________

Air (outdoors ) ___ _X_ ___      

___________________________________________

_____ If n o ( for all me dia ) - s kip  to  #6, an d e nt er “ YE,” s ta tu s  co de  aft er p rovid ing  or  cit ing

ap prop riat e “ lev els ,” a nd  refere nc ing  sufficie nt  sup po rtin g d oc ume nt at ion  de mon s tra tin g

that these “levels” are not exceeded.

__X__ If yes (for any media) - continue after identifying key contaminants in each

“contaminated” medium, citing appropriate “levels” (or provide an explanation for the

de te rminat ion  th at  th e me diu m co uld  po se a n u na cc ep ta ble  ris k), a nd  refere nc ing

supporting documentation.

_____ If unknown (for any media) - skip to #6 and enter “IN” status co de.

Ratio na le an d Referen ce(s ): FACILITY DESCRIPTION

The Occidental Chemical Corporation Buffalo Avenue Facility is located in Niagara Falls, New
York on the East bank of the Niagara River between Lake Erie and Lake Ontario. The plant is one of
the largest chemical production facilities in New York State.  The plant occupies approximately 160
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acres, employs about 800 persons, and operates , for the most part, on a 24 hours/day, 7 days/week
basis.  The plant produces both organic and inorganic chemicals.  Some of the major products include
monochlorotoluene, parachlorobenzotriflouride, benzoyl chloride, hydrochloric acid, chlorine,
hydrogen, sodium hydroxide, and sodium hypochlorite.  Hazardous wastes are generated as a result of
some production activities.

RCRA Facility Investigation

OCC has completed the investigation of releases of hazardous waste constituents at the Buffalo
Avenue facility.  Overburden and bedrock geologic conditions underlying the Plant and adjacent off-site
areas have been extensively investigated and are described in the following documents:

Final SDCP Report - Buffalo Avenue Plant, April 1992
Off-Site Investigation Summary Report, August 1992
Off-Site Investigation Program Phase 2 Report, November 1993
RCRA Facility Investigation Report, January 1995

 As a result of the investigation, OCC has concluded that hazardous waste constituents have been
released to the fill/soil and groundwater beneath the facility.

The extent of soil and groundwater contamination at the facility is such that the Department
considers the entire facility an “Area of Contamination.”  The most significant sources of contaminants
are located in the C-Area, D-Area, F-Area, M-Area, N-Area, U-Area, T-Area and Mercury Cell
Area, (Figure II-1).  The releases are related to spills and leaks associated with historical and present
manufacturing activities. 

The hazardous waste constituents which were released to the environment are present in the
soil and groundwater as aqueous (dissolved) phase contaminant plumes and as dense non-aqueous
phase liquids (DNAPL).  A list of the Site Specific Indicators which have been released to the soil and
groundwater, their historical range of concentrations in the groundwater and the "groundwater
protection standard" for those hazardous waste constituents is included in Table II-1.  The distribution
of contaminants in the soil and groundwater is depicted on the attached figures.

TABLE II-1
SITE SPECIFIC INDICATORS
BUFFALO   AVENUE PLANT
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Ana lytes Uni ts Max. Min. Mean

Grou nd water 

Protection 

Stan dard

Phosphorus, Total Soluble (As P) µg-P/L 12,000 ND 721 NA

Arsenic µg/L 11,072 ND 791 25

Mercury µg/L 5.3 ND 0.17 2

Lead µg/L 160 MD 19.2 25

Toluene µg/L 8,400 ND 417 5

2 Chlorotoluene µg/L 98,000 ND 1,853 5

4 Chlorotoluene µg/L 8,500 ND 394 5

2,4/2,5-Dichlorotoluene µg/L 1,800 ND 67 5

2,6-Dichlorotoluene µg/L 230 ND 10 5

2,3/3,4-Dichlorotoluene µg/L 830 ND 26 5

2,3 ,6-T richlo rotol uene µg/L 230 ND 10 5

2,4 ,5 T richlo rotol uene µg/L 160 ND 3.75 5

Benzene µg/L 33,000 ND 2,840 1

Chlorobenzene µg/L 150,000 ND 2,780 5

1,2-Dichlorobenzene µg/L 12,000 ND 664 1

1,3-Dichlorobenzene µg/L 1,300 ND 200 5

1,4-Dichlorobenzene µg/L 19,000 ND 773 1

1,2,3-Trichlorobenzene µg/L 5,100 ND 174 5

1,2,3,4-T etrachlorobenzene µg/L 1,700 ND 85 5

1,2,4,5-T etrachlorobenzene µg/L 515 ND 33 5

Hexachlorobenzene µg/L 170 ND 4.1 1

Trichloroethylene µg/L 140,000 ND 4,090 5

Tetrachloroethylene µg/L 20,000 ND  635 5

2-Chlorobenzotrifluoride µg/L 3,900 ND 108 5

4-Chlorobenzotrifluoride µg/L 4,600 ND 217 5

2,4-Dichlorobenzotrifluoride µg/L 79 ND 2.5 5

3,4-Dichlorobenzotrifluoride µg/L 76 ND 2.8 5
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Grou nd water 

Protection 

Stan dard

Page 5

Hexachlorocyclopentadiene µg/L 12,000 ND 226 5

Octachlorocyclopentene µg/L 1,200 ND 23 5

Perchloropentacyclodecane (Mirex) µg/L 25 ND 0.79 .03

2,4,5-Trichlorophenol µg/L 160 ND 3.75 1

a-Hexachlorocyclohexane µg/L 340 ND 19 5

b-Hexachlorocyclohexane µg/L 180 ND 8.0 5

g-Hexachlorocyclohexane µg/L 250 ND 3.9 5

d-Hexachlorocyclohexane µg/L 310 ND 8.4 5

Benzoic Acid µg/L 150,000 ND 19,129 100

2-Chlorobenzoic Acid µg/L 5,500 ND 951 5

3-Chlorobenzoic Acid µg/L 12,000 ND 1,256 5

4-Chlorobenzoic Acid µg/L 15,000 ND 2,461 5

Chl oroben zaic Acid , T otal µg/L 28,000 ND 4,654 5

Chlorendic Acid Ug/L 12,000 ND 1,780 5

Aqueous phase contamination has been observed in the soils and unconsolidated sediments
(overburden) at the facility and in the bedrock.  The extent of the aqueous phase plume in the
overburden appears to be limited to the facility property.   The extent of the aqueous phase bedrock
plume is considerably greater.  Contamination of the D, C and B Zones (upper 125 feet of bedrock)
extends from the facility to the Fall Street Tunnel, an historic sewer tunnel incised into the upper

bedrock approximately 1,800 feet to the north of the facility, and to the New York Power Authority
(NYPA) conduit drains which are cut deep into the bedrock near the western boundary of the
property.  The extent of the Overburden and Bedrock DNAPL plumes are largely confined to the site. 
The stratigraphic setting of the study area and geographic distribution of the contaminant plumes are
depicted on Figures II-2 through II-7.  

Aqueous phase contamination has also infiltrated into the sanitary sewers and outfall sewers at
the facility.

3. Are there complete  pathways between “contamination” and human receptors such that exposures can be

reasonably expected under the current (land- and groundwater-use) conditions?  NO

Su mmary  Exposure Pat hw ay  Eva lua tio n T ab le   Potential Human Receptors  (Un de r Cu rrent  Cond itio ns )
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“Contaminated” Media   Residen ts   Wo rkers  Day-Care  Con st ruction   Tresp as se rs  Recrea tion  Fo od 3

Groundwater     No        No              No  No          No               No            No

Air (indoors)     No        No              No  No   

Soil  (surface, e.g., <2 ft)     No          No             No  No           No No             No

Surface Water     No        No              No    No           No No             No

Sediment     No            No             No             No                  No              No             No     

Soil (subs urface e .g., >2 ft)   No        No               No            No                  No No 

Air (outdoors )     No        No             No             No           No

Ins tructio ns  for Su mmary  Exposure Pat hw ay  Eva lua tio n T ab le: 

1.  Strike-out specific Media including Human Receptors’ spaces for Media which are not

“con taminat ed ”) as  iden tified  in #2 ab ov e.  

 2.  enter “yes” or “no” for potential “completeness” u nder each “Contaminated” Media -- Human

Recep to r co mbina tion  (Pat hwa y).  

Note: In order to focus the evaluation to the most probable combinations s ome potential “Contaminated”

Media - Human Receptor combinations (Pathways) do not have check spaces  (“___”).  While these

combinations may not be probable in most situations they may be possible in some settings and should be

ad de d a s n eces sa ry. 

_X_ If n o (pa th ways  are  no t c omp let e fo r an y c on ta mina te d me dia -rece pt or  co mbin at ion ) - s kip

to  #6, an d e nt er ” YE” s ta tu s  co de , af te r exp lain ing  an d/ or  refere nc ing  co nd itio n(s ) in-

place, whether natural or man-made, preventing a complete exposure pathway from each

co nt amin at ed  med ium (e.g ., u se o pt ion al Pathway Evaluation W ork Sheet to analyze

major pa thways). 

_____ If yes (pathways are complete for any “Contaminated” Media - Human Receptor

co mbin at ion ) - con tin ue  aft er p rovid ing  sup po rtin g e xplana tio n.

_____ If unknown (for any “Contaminated” Media - Human Receptor combination) - skip to #6

and enter “IN” status code

Rat ion ale  an d Refe ren ce (s ): OCC has taken the following actions to address potential
exposure pathways.

 Corrective Measures Studies

OCC has completed the following Corrective Measures Studies (CMS): 

 Corrective Measures Study, Bedrock Groundwater Remediation, 

August 1992

 Corrective Measures Study, Overburden Groundwater

Remediation, January 1994

 Corrective Measures Study, Overburden Soils, August 1996
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 Final Corrective Measures Study, November 1998

Inte rim Corrective  Measures

During the course of investigating and evaluating site conditions, OCC implemented a number
of Interim Corrective Measures (ICMs) designed to mitigate the impacts associated with the observed
contamination.

The implemented ICMs include:

Bedrock Groundwater (See Figures II-8,  II-9, II-10)
 Extraction wells along the downgradient west and northwest Plant property boundaries

in the D, C, and B Zones
 NAPL collection from on-site bedrock wells

Overburden Groundwater  (See Figure II-11)
  Flow Zone 1 - Stages 1, 3, and 4 groundwater collection systems

  Flow Zone  3 - Energy Boulevard Drain Tile System (EBDTS)

  Installation of a barrier wall along the Niagara River

Overburden Soil (See Figures II-12, II-13)

 Non-aqueous phase liquids (NAPL) recovery (when sufficient

quantity is encountered) and treatment of recovered NAPL

  Capping of dioxin and elemental phosphorus areas and surface

drainage control

  Demolition of a former mercury cell processing building and

removal of elemental mercury from the soils and fill beneath

the building

  Maintenance of capped and existing hard surfaced areas

The ICMs, combined with a detailed monitoring and

response program and with appropriate Institutional

Measures have served as the basis for Final Corrective

Measures for the Occidental Chemical Corporation

Buffalo Avenue Plant.
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Corrective Measures Implementation

The Final Corrective Measures are specified herein.

 Bedrock Groundwater:  The Department has determined that the

presence of hazardous waste constituents in the bedrock

groundwater at the facility (see Table II-1) represents a potential

threat to human health and the environment which must be

addressed by Corrective Measures.  The Department has also

determined that the groundwater collection and treatment

program which OCC has implemented is the most appropriate

technique for long-term remediation of the bedrock groundwater

contamination, and that the technique, in conjunction with the

other Corrective Measures, is capable of achieving the specified

remedial goals.  The Corrective Measures Program which OCC must

follow to collect and treat the bedrock groundwater

contamination at the facility includes: 

 Objectives, Bedrock Groundwater Corrective Measures:   The

primary goals of the bedrock groundwater remedial system are

to restrict off-site migration of hazardous waste

constituents in the bedrock groundwater and to reduce the

concentration of hazardous waste constituents within the

bedrock groundwater with time.  To achieve these goals, a

hydraulic barrier in the D, C, and B Zones is maintained  along

the north and west Plant boundaries by operating a

groundwater extraction system. The hydraulic barrier s

extend from the vicinity of Well Cluster 401 northward to the

vicinity of Well Cluster 404, and then eastward to the vicinity

of Well Cluster 408 (Figure II-8).  The location of each

extraction well nest is shown on Figure II-9. 

Operation of the bedrock groundwater extraction and

treatment system commenced on April 1, 1996.  As discussed in

the “One Year Performance Evaluation” dated July 1997,

performance monitoring data indicated that the system

could not be operated at the desired flow rate due to higher
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than anticipated vinyl chloride concentrations and the need

for an increase in treatment capacity.  Therefore, the

optimization period was extended in order to make the

necessary modifications to the treatment plant.  Full-scale

operation of the system commenced in January 1999.

 Natural Attenuation:  The bedrock groundwater remedial

system components collect and treat bedrock groundwater

flow at the north and west (downgradient) boundaries of

the Plant except the east portion of the north Plant

boundary (east of OW408).  Concentrations of site-related

chemicals in the bedrock groundwater in the eastern

downgradient area are low and have been decreasing over

time.  Therefore, the Department has determined that

Monitored Natural Attenuation of the bedrock groundwater

in that area is an acceptable remedial approach.   It should

also be noted that any contaminated bedrock groundwater

which bypasses the hydraulic barrier is captured by the Fall

Street Tunnel sewer and is treated by the City of Niagara Falls.  

If, by April 2009, natural attenuation fails to reduce the

measured concentration of SSI parameters in bedrock

groundwater in that area by 50%, or, if by April 2014, natural

attenuation fails to reduce the measured concentration of

SSI parameters in bedrock groundwater in that area by 75%

(compared to OSI sampling results), the Department may require

OCC to take additional measures to remediate bedrock

groundwater in that area. 

 Bedrock Non-Aqueous Phase Liquid (DNAPL):  A NAPL recovery program

has been implemented to provide containment of DNAPL in the

bedrock beneath the Plant.  The collection and incineration of

DNAPL from the bedrock beneath the Plant are consistent with the

goal of reduction of the concentration of hazardous waste

constituents within the bedrock.  The program involves the

collection of DNAPL from any bedrock well exhibiting collectable

quantities of DNAPL.  
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Currently, there are only three bedrock wells that exhibit

collectable quantities of DNAPL:  OW402A, OW413A, and OW417A.  The

following amounts of DNAPL have been collected from these wells

as of the end of 1998:

Amount of NAPL

(gallons)

OW402A    5,746

OW413A       330

OW417A         27

The program to address the presence of NAPL in the bedrock involves

NAPL collection and monitoring in 17 A Zone wells as shown on

Figure II-10.  The schedule for DNAPL monitoring, collection and
reporting activities for the bedrock regime is summarized below:

 All bedrock A Zone wells are checked for DNAPL presence on an annual basis.  If
DNAPL is detected in an A Zone well, the corresponding B Zone well also is checked
for DNAPL.

 DNAPL is collected on a semi-annual basis from wells OW402A and OW413A.  If
the volume of DNAPL collected from either well is greater than 100 gallons during any
one event, the collection frequency increases to quarterly until the volume collected in
one event is less than 50 gallons, after which semiannual pumping resumes.

 DNAPL is collected from well OW417A on an annual basis.  If the volume of DNAPL
collected during any one event is greater than 100 gallons, the pumping frequency
increases to quarterly until the volume of DNAPL collected in one event is less than
50 gallons, after which annual pumping resumes.

 Collected  DNAPL  is  currently shipped off-site for incineration.

 On an annual basis, OCC  submits a report that describes the

results of the DNAPL pumping and observation program which

OCC conducted during the previous calendar year, and

includes recommendations for future DNAPL collection and
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monitoring.

 OCC checks each of the wells in the Bedrock Monitoring

Network for the presence of DNAPL on an annual basis.  If

DNAPL is observed in a well, OCC must notify the agencies in

writing within 30 days.  A proposed  DNAPL collection program

for the well must be included with the notification.  

Overburden Groundwater

Chemical presence in the overburden groundwater beneath the

Plant was extensively investigated during the RFI and earlier

investigations.  Four overburden groundwater organic chemical plumes

were identified beneath the Plant as shown on Figure II-4.   These four

plumes coincide with the observed presence of DNAPL in the overburden. 

 

 Objectives Overburden Groundwater Corrective Measures:   The

primary objectives of the overburden groundwater remedial system

are to restrict off-site migration of hazardous waste constituents

in the overburden groundwater, to reduce the concentration of

hazardous waste constituents within the bedrock groundwater

with time, to restrict migration of hazardous waste constituents

from the overburden to the bedrock, and to restrict the discharge

of hazardous waste constituents to the outfalls.  An additional

objective is to restrict unacceptable (as determined by the NYSDEC

and the City of Niagara Falls) discharge of hazardous waste

constituents to the sanitary sewers.  Hydraulic containment of the

contaminated plumes is the principal remedial approach which will

be employed to achieve these objectives (Figure II-11).

 Groundwater Extraction:  The overburden groundwater extraction

system is comprised of the following components:

 Stage 1 Collection System (Converted 002 Outfall)

 Stage 2 Collection System Monitoring

 Stage 3 Collection System (Drain Tile System Above Stage 1)

 Stage 4 Collection System (Drain Tile System -Southwest Plant) 

 Energy Boulevard Drain Tile System
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 Sanitary Sewers:  Historic sewer installations at the Plant did not

use watertight construction materials and methods. 

Consequently, groundwater infiltration into the sanitary sewer

system occurs.  Throughout the late 1970s and to the present, OCC

has been upgrading the sewers to improve the quality of the water

leaving the Plant.  The City of Niagara Falls is aware that

infiltration of contaminated groundwater represents a source of

chemical loadings to the sewers.  The OCC sanitary systems currently

operate within the discharge limits established by the City of

Niagara Falls (Significant Industrial User Wastewater Discharge

Permit No. 22). 

As conditions currently exist, the overburden flow which

discharges to the sanitary sewer  is treated by the City of Niagara

Falls prior to discharge to the Niagara River.  The sanitary sewer

system is an effective collection system and as such serves as an

essential component of the overall Plant remedial plan.  

To ensure that the City of Niagara Falls continues to be aware of

the role of groundwater infiltration into the sanitary sewers, all

subsequent renewals of Permit No. 22 must include a description of

the groundwater infiltration to the sewers and an estimate of the

chemical load associated with that infiltration.

OCC must comply with the discharge limits specified in Significant Industrial User Wastewater
Discharge Permit No. 22.  In the event that the City of Niagara Falls formally notifies OCC that
the rate of groundwater infiltration into the sanitary sewers is unacceptable, or modifies the
Discharge Permit to preclude such infiltration, OCC must take whatever actions are necessary
to reduce unacceptable groundwater infiltration into the sewers. 

Should the City of Niagara Falls so notify OCC, the company must, within 30 days of receipt
of said notice, submit for Department review and approval a Plan to evaluate the impacts
associated with the anticipated changes in the sewer infiltration rates, including a proposal for
evaluating alternative remedial strategies for overburden groundwater.  Thereafter, the
Department will work with OCC and with the City to implement any necessary

enhancements to the Overburden Groundwater Corrective Measures

program. 
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 Outfall Sewers:  OCC has made numerous modifications to the

outfall sewer network beneath the Plant to reduce chemical

loadings to the Niagara River.  Modifications have included

abandoning sewer sections in demolished areas of the Plant,

replacing sewers with watertight piping, lining existing sewer pipes,

repairing and parging manholes, cleaning and conducting video

inspections of sewers, and sampling sewer flows.

Outfall sewer modifications have reduced the estimated total

loading of chlorinated compounds and benzene and toluene to

the Niagara River from the outfall sewers from approximately

119 lbs/day in 1984 to 8 lbs/day in 1990 for the sum of the outfalls.  The

current estimated loading to the river from the outfall sewers is

less than 5 lbs/day.  The results of the outfall sewer modifications

are consistent with the remedial goal of  restricting discharge of

OCC hazardous waste constituents to the outfalls.

Given the nature and extent of overburden groundwater

contamination and the nature of the outfall sewer network, it is

reasonable to expect that future unacceptable loadings from

contaminant infiltration of the sewers could take place.  

Discharge of contaminants from the outfall sewers is regulated by

the Department under SPDES Permit No. NY0003336 (NYSDEC No. 9-2911-

00112/00009-0).  OCC must comply with that permit and must take

whatever actions are necessary to ensure that infiltration of

contaminated groundwater does not cause exceedances of the

permitted discharge limits, and must respond to any exceedances

associated with such infiltration as expeditiously as possible. 

 Overburden Barrier Wall:   Three barrier walls have been

constructed south of the Plant; the NYPA intake wall, the Plant

barrier wall, and the S-Area barrier wall.  These walls form a

continuous physical barrier to restrict Plant overburden

groundwater from migrating to the upper Niagara River.  The NYPA

intake wall, which extends from the NYPA water conduits at the

west end to the Plant barrier wall at the east end, was constructed

between 1959 and 1960 as part of the intake structures and water

conduits. The concrete NYPA intake wall was constructed from the
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ground surface and extends into the top of bedrock. The

underlying bedrock was grouted to a depth of approximately 100

feet below the top of the bedrock.  The Plant barrier wall, which

extends from the NYPA intake wall at the west end to the S-Area

barrier wall at the east end, was constructed between 1993 and 1994. 

The Plant barrier wall, which is a soil-bentonite slurry wall

sandwiched between sheet pile walls, was constructed from near

the ground surface to the clay/till confining layer or the top of

bedrock.  The southern segment of the S-Area barrier wall, which

encircles the S-Area and the southern portion of the V-Area, was

constructed in 1994.  The S-Area barrier wall, which also is a

soil-bentonite slurry wall sandwiched between sheet pile walls, was

constructed from near the ground surface to the clay/till

confining layer or the top of bedrock.

These barrier walls provide physical containment that restricts

direct overburden groundwater flow to the Niagara River.  In the

event that future repair of the walls is necessary to continue their

function as physical barriers, the Department may require OCC to

repair or enhance the walls.

 Overburden DNAPL:  An ongoing DNAPL collection program has been

implemented at the Plant.  DNAPL is monitored and collected from

the Outfall 003 DNAPL collection trench, OW313, abandoned sewer

manholes, and two DNAPL collection sumps in the N-Area.  DNAPL is

also collected from the Energy Boulevard Drain Tile System.  The

location of these collection points is shown on Figure II-12.  The

results of DNAPL collection, along with any proposed changes to

the collection program, shall be submitted to the Department

annually.

The Plant’s Standard Operating Procedures (SOP) for construction

activities must contain procedures to implement a DNAPL collection

program.  In addition, the SOP must contain provisions for

notifying the Department in the event that DNAPL is encountered.

Mobile DNAPL that is detected during construction activities will

be extracted using either extraction wells or an extraction trench. 

The most suitable extraction method will be chosen depending on
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local conditions such as underground utility congestion, soil

porosity and quantity of mobile DNAPL available for extraction. 

Extracted DNAPL will be treated either on-site at the Plant's LTDU or

off-site at an approved facility.  DNAPL encountered in sewers

during maintenance or construction activities will be extracted

and treated.  

In June 1999, OCC conducted a comprehensive overburden DNAPL

survey at the Plant.  The survey included all existing Plant

overburden wells.  After the initial survey, the Plant overburden

wells were categorized as either DNAPL-bearing wells or

non-DNAPL-bearing wells.  DNAPL-bearing wells were pumped to

determine the quantity of DNAPL present in each well.  The wells

were then further categorized as either DNAPL-bearing wells with

greater than one gallon of mobile DNAPL or DNAPL-bearing wells

with less than one gallon of mobile DNAPL.  All extracted DNAPL was

treated either on-site at the Plant's LTDU or off-site at an approved

facility.  The results of the survey, along with recommendations for

DNAPL collection, were submitted to the Department on July 21, 1999.

At a minimum, wells with greater than one gallon of mobile DNAPL

will be pumped quarterly.  If the quantity of mobile DNAPL in one of

these wells is less than one gallon on each of two consecutive

quarterly pumping events, the well will be categorized as a

DNAPL-bearing well with less than one gallon of mobile DNAPL. 

Wells with less than one gallon of mobile DNAPL will be pumped

semiannually.  If a well contains no DNAPL after two consecutive

semiannual pumping events, it will be categorized as a

non-DNAPL-bearing well. 

A second DNAPL survey will be conducted two years after the initial

survey.  Only non-DNAPL-bearing wells will be included in the

second survey.  If DNAPL is detected in a well during the second

survey, the well will be categorized as a DNAPL-bearing well and

pumping will be conducted according to the above schedule.  If

DNAPL is not detected in a well during the second survey, no

further DNAPL monitoring, except as specified below, needs to be

conducted at that well unless otherwise directed by the
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Department.

 OCC checks each of the wells in the overburden monitoring

network for the presence of DNAPL on an annual basis.   If

DNAPL is observed in a well,  OCC must notify the agencies in

writing within 30 days.  A proposed DNAPL collection program

for the well shall be included with the notification.

 On an annual basis (due April 1), OCC shall submit a report that

describes the results of the DNAPL pumping and observation

program which OCC conducted, and includes

recommendations for future DNAPL collection and

monitoring.

 Mercury Cell Area:  Interim corrective measures for the Mercury Cell

Area (former Building U-75) were completed in January 1992.  A

description of the interim corrective measures implemented is

presented in the document entitled "Implementation Report,

Building U-75 Interim Corrective Measure," August 1992.  During the

interim corrective measures, more than 33 tons of mercury were

recovered from the area.  The remaining trace amounts of mercury

were contained within a sheet pile wall that encircled all of

Building U-75 and were keyed into the native till confining unit. 

Although the Mercury Cell Area was considered as a potential

contributor of mercury to the overburden groundwater, mercury

presence has only been detected at low concentrations in the

groundwater beneath this area.  Therefore, it is assumed that the

mercury presence in the soil beneath the Mercury Cell Area is no

longer a significant potential source for elevated mercury

concentrations in the surrounding soil or groundwater.

To confirm that additional SWMU-specific Corrective Measures are

not needed in the Mercury Cell Area, OCC installed and routinely

samples an overburden monitoring well immediately downgradient

of the former Mercury Cell building (U75) for the presence of

mercury.

 Natural Attenuation:  The overburden groundwater remedial system
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components collect and treat overburden groundwater flow at

the southern, western and northeastern (downgradient)

boundaries of the Plant (Flow Zones 1 & 3).  With the exception of the

northwestern corner of the Plant (Wells OW304, BH10-88, OW317),

concentrations of site-related chemicals in the overburden

groundwater in the eastern, western and northwestern

downgradient areas that are not captured by either the

overburden groundwater drain tile systems or the sanitary sewer

system are low and have been decreasing over time.  Therefore, the

Department has determined that monitored natural attenuation

of the overburden groundwater in those areas is an appropriate

remedial approach.

If, by April 2009, natural attenuation fails to reduce the measured

concentration of SSI parameters in overburden groundwater by 50%,

or, if by April 2014, natural attenuation fails to reduce the measured

concentration of SSI parameters in overburden groundwater in

that area of the facility by 75% (compared to OSI November 1993

sampling results, Figure II-16), the Department may require OCC to

take additional measures to remediate overburden groundwater in

that area of the facility.

.

Overburden Soils

Overburden soil contaminant characteristics at the Plant are

affected by localized conditions such as geology, hydrogeology,

chemical source areas, surface conditions, varying chemical composition,

and hydraulic influences.  Therefore, different areas of the Plant may

require specific remedial technologies to address the localized

conditions encountered.  Areas of DNAPL presence and elevated chemical

concentrations for dioxin, elemental phosphorus, and mercury are of

primary concern.  The four chemical groupings encountered at the Plant

can be divided into seven areas that must be addressed. 

 Containment:   The Department has determined that a containment

strategy, in conjunction with appropriate institutional controls,
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is an acceptable remedial approach for Overburden Soils. The areas

which require remediation of overburden soils and the

containment mechanism for those areas are depicted on Figure II-13

and are summarized as follows:

Area Chemical

Group

Current Status

of Area

Function

C/D-Area DNAPL and dioxinAsphalt cap separation, dust,

infiltration

control

Energy Blvd.DNAPL collection trenchcontainment

F-Area DNAPL and dioxinAsphalt cap

gravel surfa ce

separation, dust,

infiltration

control

T-Area DNAPL Asphalt cap separation & 

infiltration

control

U-Area DNAPL Asphalt cap

gravel surface 

separation & 

infiltration

control

N-Area dioxin Asphalt cap separation & dust

control

N-Area mercury Asphalt cap

sheet pile wall 

containment

N-Area DNAPL Asphalt cap separation & 

infiltration

control

containment

N-Area DNAPL DNAPL collection

trench /sump/wells

containment

X-Area dioxin Soil/grass cap separation & dust

control
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V-Area elemental

phosphorus

Asphalt cap

gavel surface 

separation & 

infiltration

control

The containment surfaces described above must be maintained so as

to function as designed. At a minimum OCC shall inspect these

structures annually and shall make any repairs necessary to

adequately maintain their integrity.  Annually, a copy of the

inspection report and a summary of any maintenance/repairs which

were performed during the previous calendar year must be submitted

to the Department by April 1.  The same information must be kept on

file at the facility.  In addition, OCC must ensure that any use of the

areas for storage/parking of vehicles or equipment will not impede

the function of the containment surfaces.

 Soil Stockpiles:   Excess soils generated during construction of the

Corrective Measures Implementation (CMI) activities, Plant

maintenance activities, and Plant revitalization activities have been

handled in accordance with the procedures described in the

following reports:

 “Soil Management Plan for Corrective Measures

Implementation Activities,” dated January 1995; and

 “Soil Management Plan for Corrective Measures

Implementation – Overburden Activities,” dated

November 1995, and an associated addendum

submitted to NYSDEC under letter on July 17, 1997.

The Soil Management Plan procedures allowed handling of the soils

was without actively managing the soils and thereby did not

trigger any “land ban” restrictions.
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Three soil classifications were used to categorize the soils:

Category A<10 ppm organic vapor concentration and no observable

DNAPL present

Category B>10 ppm organic vapor concentration and no observable

DNAPL

Category Cobservable DNAPL present

Category C soils were hauled off-site for disposal; no Category C

soils may be placed in the long-term stockpiles.  As of October 1998,

the volume of soils placed in each area of the soil stockpile was as

follows:

     Volume

Location Soil Category (cubic yards)

West Pile Category A 8,950

Category B 2,120

Stores Enclosure PadCategory A 2,040

East Pile Category A 6,060

Category B   1,310

Total 20,480

The existing and proposed extent of the long-term soil stockpiles is

presented on Figure II-14.  The total capacity of the long-term soil

stockpiles is approximately 24,000 cubic yards.  Future activities that

may generate excess soils include:

 plant maintenance

 ongoing revitalization projects

Sediment transport and surface water runoff from the long-term

Category A stockpile are controlled by the construction of

low-profile soil berms constructed using Category A soils. 

Precipitation falling within the bermed area will infiltrate into

the ground.

Sediment transport for the long-term Category B stockpiles is
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controlled by:

 lining the bottom of the stockpiles with polyethylene

sheeting;

 constructing low-profile soil berms around the

stockpiles using Category A soils; and

 covering the stockpiles with polyethylene sheeting to

direct runoff onto the ground surface outside of the

bermed area.

The long-term Categories A and B soil stockpiles were graded to

promote positive drainage.  The majority of the west stockpile was

closed in September 1998.  The stockpile was covered with six inches

of soil capable of sustaining vegetative growth and then seeded in

August and September 1998.  The stores enclosure pad was covered

with granular material to provide a structural base for equipment

storage.  Future stockpiled Categories A and B soil will be covered

with six inches of soil capable of sustaining growth and will be

seeded.

I. Bioremediation Pilot Project:  In July 1994, OCC initiated a pilot-scale

field study to treat chlorinated chemicals in soil using anaerobic

biotechnology at the Plant.  The pilot-scale treatability study

began in August 1994 and continued for approximately 30 months. 

The pilot-scale study concluded in January 1997.  The pilot-scale

study closure was reported in the document entitled “Final Report,

Pilot and Bench-Scale Treatment Study, Anaerobic/Aerobic

Biodegradation of Chlorinated Chemicals in Soils,” dated

February 1998 (Closure Report).  The results of the pilot-scale study

showed that the concentration of chlorinated compounds in soil

could be effectively reduced by anaerobic and aerobic

degradation.

Based on the conclusions of the pilot-scale study, the Department

has determined that a full-scale treatment demonstration study is

warranted.  The full-scale study will be conducted in the existing

F-Area soil stockpile.  The objective of the full-scale study will be to

demonstrate the feasibility of using anaerobic followed by aerobic
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biotreatment techniques to degrade chlorinated benzenes and

toluenes on a larger scale.  

II. Institutional Controls: 

A. SOP - In order to preclude unintended exposure to, or

distribution of contaminated soils, OCC has developed and

implemented a SOP for conducting subsurface excavations at

the Plant.  The SOP was submitted to the State in June 1997 and

approved in a letter dated July 29, 1997.  The SOP includes

procedures for soil and water handling and presents plans

showing the potential areal and vertical extent of DNAPL,

dioxin, and elemental phosphorus, and procedures to reduce

the potential for worker exposure.  The SOP also contains

procedures to ensure that the confining clay/till unit is not

penetrated during construction activities.  In order to

restrict the potential for disturbance of the soils, prevent

chemical migration, and to protect workers who may perform

excavation activities, the SOP must be referred to and

followed by Plant personnel and contractors before any

subsurface work at the Plant is performed.  As new

information or conditions at the site arise, OCC must update

the SOP to ensure that it functions properly.  Any changes to

the SOP must be submitted to the Department. 

B. City of Niagara Falls Water Mains - An SOP has also been

developed for repair of water mains.  The SOP contains

procedures to flush out any groundwater that may have

entered the water main from an excavation during repair

activities.  In addition, OCC must notify the City of Niagara

Falls whenever groundwater infiltration into the water

mains is observed or suspected.

C. Security - The Plant perimeter fence and security system must be

maintained to ensure that unauthorized people cannot

access the Plant soil.  This will ensure that people who are

unaware of the chemical presence in the soil will not be
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exposed inadvertently.

III. Deed Restrictions:  There are known areas of soil and groundwater

contamination at the facility.  Therefore, OCC has made a formal

notation on the deed to the facility property, that will in

perpetuity notify any potential purchaser of the property that:

A. The land has been used to manage hazardous waste. The deed

restrictions include a description of the potential areal and

vertical presence of hazardous waste constituents which

have been detected in the soil and groundwater at the

facility, typical properties of the chemicals, a list of the

potential human exposure routes, a reference to the Plant

Health and Safety Plan for Construction Activities (HASP), and

to all SOPs described in (4) (a) above. 

B. Use of certain areas of the facility may be restricted under 6

NYCRR Part 373-2.7, as if they were a "hazardous waste disposal

facility."

C. OCC, for itself, and the State of New York, acting through the

NYSDEC or its designee, retain the right of access to and use

of the property, but without the right to interfere with,

obstruct, or otherwise physically impact any structures now

or hereafter erected thereon for the commercially useful life

of any such structure, to the extent necessary to complete

the work required to implement corrective measures, and any

further work determined to be necessary as a result thereof,

including but not limited to any groundwater monitoring

or treatment, soil management, cap and cover installation or

maintenance.   Subsurface alterations, construction or

changes in existing building foundations, sewers, utilities,

and other subsurface structures, or excavation on the

property should be made with appropriate caution.

D. Future use of the facility property is restricted to industrial

or commercial use only; said use shall take into account the

nature and distribution of hazardous waste constituents in
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the soil and groundwater at the facility. 

VI. Off-Site Groundwater:  The nature and extent of overburden and

bedrock groundwater contamination  north and west of the

facility is described in the “Off-Site Investigation Summary Report,”

August 1992 and the “Off-Site Investigation (OSI) Program Phase 2

Report,” November 1993.  Additional information has also been

collected as part of the Bedrock Groundwater Interim Corrective

Measures monitoring program. The distribution of contamination

in the Overburden groundwater is depicted on Figure II-4. The

distribution of contamination in the bedrock groundwater  is

depicted on Figure II-5. 

Based upon the information collected to date, it appears that the

magnitude of both overburden and bedrock groundwater

contamination decreases substantially as groundwater flows from

the facility.

A. Off-Site Overburden Groundwater:   Because overburden

groundwater contamination decreases substantially as

groundwater flows from the facility, and because the

Corrective Measures which have been implemented to address

on-site overburden contamination should restrict further

off-site migration of contaminated overburden

groundwater in the future, the Department has determined

that active remediation of the off-site overburden

groundwater is not necessary at this time.  The Department

has also determined that monitored natural attenuation of

the off-site overburden groundwater is an acceptable

remedial approach.

If, by April 2009, natural attenuation fails to reduce the measured concentration of SSI
parameters in off-site overburden groundwater by 50%, or, if by April 2014, natural
attenuation fails to reduce the measured concentration of SSI parameters in off-site
overburden groundwater by 75% (compared to OSI November 1993 sampling
results), the Department may require OCC to take additional measures to remediate
off-site overburden groundwater. 

B. Off-Site Bedrock Groundwater:  Off-site bedrock
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groundwater adjacent to the north Plant boundary flows

toward and is collected by the bedrock groundwater

extraction system.  Bedrock groundwater beyond the capture

zone of the groundwater extraction system north of the

Plant is intercepted by the NYPA conduit drains and the Falls

Street Tunnel which act as regional groundwater line sinks. 

Bedrock groundwater west of the Plant is in the capture

zone of the NYPA conduit drains.  The NYPA conduit drains act

as a groundwater divide and prevent groundwater from

flowing further to the west. To the north of the facility,

groundwater from the NYPA conduit drains also discharges

to the Falls Street Tunnel.  All dry weather flow in the Falls

Street Tunnel is treated in the City of Niagara Falls

Wastewater Treatment Plant.

Because bedrock groundwater contamination decreases

substantially as groundwater flows from the facility, and

because the Corrective Measures which have been implemented

to address on-site bedrock contamination should restrict

further off-site migration of contaminated bedrock

groundwater in the future, and because most of the off-site

bedrock groundwater contamination is ultimately captured

by the Falls Street Tunnel and treated by the City of Niagara

Falls, the  Department has determined that active remediation

of off-site bedrock groundwater on the part of OCC is not

necessary at this time. 

Because OCC and the Department are relying in part on the

Falls Street Tunnel and the City of Niagara Falls for

collection and treatment of off-site bedrock groundwater,

it is important that the City of Niagara Falls continues to be

aware of the role of groundwater infiltration into the Falls

Street Tunnel and is a willing participant in its treatment. 

Therefore, on an annual basis, OCC shall submit to the City of

Niagara Falls and to the Department, a detailed estimate of

the potential loadings of OCC-related chemicals to the Falls

Street Tunnel via infiltration of off-site groundwater.  OCC

shall also request acknowledgment from  the City of  Niagara
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Falls that those potential loadings can be adequately

treated by the City.  In addition, if requested by the City, OCC

shall reimburse the City for reasonable treatment costs

associated with loadings of OCC-related chemicals to the

Falls Street Tunnel.

In the event that the City of Niagara Falls formally notifies

OCC that the rate of OCC related chemical loading into the

Falls Street Tunnel is unacceptable, OCC must take appropriate

actions to reduce unacceptable chemical loading into the

Falls Street Tunnel.  Should the City of Niagara Falls so notify

OCC, the company must, within 30 days of receipt of said

notice, submit for Department review and approval a Plan to

evaluate the impacts associated with the anticipated changes

in the Falls Street Tunnel infiltration rates, including a

proposal for evaluating alternative remedial strategies for

off-site groundwater.   

Thereafter, the Department will work with OCC and with the

City to implement any necessary enhancements to the off-site

groundwater Corrective Measures program.

C. Off-Site DNAPL:  The perimeter wells shown on Figure II-15 will

be monitored for DNAPL on an annual basis to ensure the

DNAPL is not migrating to off-site areas.  Monitoring reports

will be prepared and submitted to the EPA/State annually.  The

reports will contain a description of all monitoring

conducted in the previous year and the monitoring results.

These wells will be monitored for two years following the

initial DNAPL survey.  The program will be reevaluated after

the two-year period and, based on previous monitoring

results, the program may be modified or discontinued at the

discretion of the Department.

If the Department determines that significant quantities of

DNAPL exist off-site of the facility, OCC will be required to

develop a remedial program to address the presence of off-site

DNAPL.
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Indoor Air

At the request of the NYSDEC, OCC sampled indoor air for site

specific organic constituents at three office buildings and one

outdoor location. The sampling results indicated the presence of low

levels ND-34 µg/m

3 

of toluene (including 14 µg/m

3

 in outdoor air) and , in

one office sample, 69 µg/m

3

 of 1,4-dichlorobenzene.  It is believed that the

presence of toluene reflects ambient conditions unrelated to

groundwater volatization of the compound into the offices.  The

source of the 1,2-Dichlorobenzene remains undetermined at the present. 

In order to determine whether it could be related to volatilization

from the groundwater, the NYSDEC asked OCC to sample an historic well

in the immediate vicinity of the building.  The results of sampling results

indicate that the groundwater is not the source of the 1,2-

Dichlorobenzene (observed concentration was 1 ppb).  

4 Can the exposures from any of the complete pathways identified in #3 be reasonably

expected to be “significant”

4

 (i.e., potentially “unacceptable” because exposures can be

reasonably expected to be: 1) greater in magnitude (intensity, frequency and/or duration)

than assumed in the derivation of the acceptable “levels” (used to identify the

“contamination”); or 2) the combination of exposure magnitude (perhaps even though low)

and contaminant concentrations (which may be substantially above the acceptable

“levels”) could result in greater than acceptable risks)?  Not Applicable

_____ If no (exposures can not be reasonably expected to be

significant (i.e., potentially “unacceptable”) for any

complete exposure pathway) - skip to #6 and enter “YE”

status code after explaining and/or referencing

documentation justifying why the exposures (from each

of the complete pathways) to “contamination”

(identified in #3) are not expected to be “significant.”  

_____ If yes (exposures could be reasonably expected to be

“significant” (i.e., potentially “unacceptable”) for any

complete exposure pathway) - continue after providing a

description (of each potentially “unacceptable” exposure
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pathway) and explaining and/or referencing

documentation justifying why the exposures (from each

of the remaining complete pathways) to

“contamination” (identified in #3) are not expected to be

“significant.” 

_____ If unknown (for any complete pathway) - skip to #6 and

enter “IN” status code

Rationale and Reference(s):__________

4

  If there is any question on whether the identified exposures are

“significant” (i.e., potentially “unacceptable”) consult a human

health Risk Assessment specialist with appropriate education,

training and experience. 

5 Can the “significant” exposures (identified in #4) be  shown to be within acceptable

limits?  

Not Applicable

_____ If yes (all “significant” exposures have been shown to be

within acceptable limits) - continue and enter “YE” after

summarizing and referencing documentation justifying

why all “significant” exposures to “contamination” are

within acceptable limits (e.g., a site-specific Human

Health Risk Assessment). 

_____ If no (there are current exposures that can be

reasonably expected to be “unacceptable”)- continue and

enter “NO” status code after providing a description of

each potentially  “unacceptable” exposure.  

_____ If unknown (for any potentially “unacceptable”

exposure) - continue and enter “IN” status code

Rationale and Reference(s):____

6. Check the appropriate RCRIS status codes for the Current Human

Exposures Under Control EI event code (CA725), and obtain Supervisor
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(or appropriate Manager) signature and date on the EI

determination below (and attach appropriate supporting

documentation as well as a map of the facility): 

_X_ YE  -  Yes, “Current Human Exposures Under Control” has

been verified.  Based on a review of the information

contained in this EI Determination, “Current Human

Exposures” are expected to be “Under Control” at the

_Occidental Chemical Corporation Buffalo Avenue 

facility, EPA ID # NYD000824482, located at Niagara

Falls, NY under current and reasonably expected

conditions. This determination will be  re-evaluated

when the Agency/State becomes aware of significant

changes at the facility.

____ NO  -  “Current Human Exposures” are NOT “Under

Control.”  

____ IN  -   More information is  needed to make a

determination.

Rationale and Reference(s):    Evaluation of the Remedy

The Department, in consultation with the New York State

Department of Health, has determined that the Final Corrective Measures

are sufficiently protective of human health and the environment.

Performance Monitoring Program:
  On August 11, 1999, OCC submitted

for Department review and approval, a Performance Monitoring Plan that

is used to evaluate the effectiveness of the Corrective Measures specified

herein.  The performance monitoring program includes hydraulic

monitoring to establish the extent of plume capture, and chemical

monitoring to evaluate the changes in groundwater chemistry which

take place through time. OCC currently performs routine monitoring of

select groundwater monitoring wells and extraction wells to evaluate

the performance of the remedial systems.  During each monitoring event,

the hydraulic performance of the systems is evaluated to determine if the

systems are operating in accordance with the intent of the system’s
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objective.  In addition, during each monitoring event chemical analysis

of groundwater samples from select wells is performed.   An evaluation of

the groundwater chemistry is also used to determine if the systems are

operating in accordance with the intent of the system’s objective.  

The review of the hydraulic and chemical response in the bedrock

due to the operation of the groundwater recovery system indicates that

the system is operating in accordance with the design objectives.  There is

consistent containment of bedrock groundwater (see Figure II-15, Figure

II-16 and Figure II-17). 

The hydraulic and chemical response due to the operation of the

overburden system has generally met the design expectations of

establishing a zone of groundwater capture over in the specified

locations.  Although a significant ground water capture zone has been

established along the southern property boundary of OCC.  At the

request of the NYSDEC,  the  company has recently enhanced the

groundwater capture along the southern boundary of the facility.

Based upon information contained in the “Monthly Progress Report -

August 2001", water levels in the collection trench are at least three feet

below the water levels in all surrounding wells. 

   

Recent performance monitoring date can be found in “Corrective

Measures Implementation Annual Performance Evaluation, January

Through December 2000" dated March 2001, and “Quarterly Progress Report

April through June 2001" dated July 2001.  The groundwater recovery

systems are capturing in excess of 80 pounds of organic contaminants per

day.

Completed by (signature)                                                        Date

September 26, 2001

(print)   William E. Wertz, Ph.D. 

(title) Senior Engineering Geologist

Supervisor(signature)                                                         Date September 26,

2001
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(print)    Paul J. Merges , Ph.D.

(title)    Director, Bureau of Radiation & Hazardous Site Management
(EPA Region or State)       NYSDEC                                

Loca tion s w he re Refe rences  may b e foun d:

NYSDEC 

Div is ion  of  So lid a nd  Hazard ou s  Mat eria ls

625 Broadway

Alban y NY 12233-7252

Contact telephone and e-mail numbers

(name)__William E. Wertz

(phone #)___(518) 402-8594

e-mail)_wewertz@gw.dec.state.ny.us

FINAL NOTE:   THE HUMAN EXPOSURES EI IS A QUALITATIVE SCREENING OF

EXPOSURES AND THE DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE

USED AS THE SOLE BASIS FOR RESTRICTING THE SCOPE OF MORE DETAILED (E.G.,

SITE-SPECIFIC) ASSESSMENTS OF RISK.  


