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LO INJRODUCTION

The Olin Corporation (Olin) completed a RCRA Facility

Investigation (RFI) in 1994 and a Corrective Measures Study (CMS) in 1995 at

its plant in Niagara Falls, New York. The RF1 identified impacts to

groundwater and soil at the plant. The eMS provided recommendations for

corrective measures to be implemented. The RFI and eMS have been

approved by the New York State Department of Environmental Conservation

(NYSDEC) and United States Environmental Protection Agency (USEPA).

This Remedial Plan begins with a brief discussion of the

nature and extent of releases of hazardous waste constituents at the Olin
Plant. It sets forth the ·remedial goals· which Olin and NYSDECjUSEPA

have established to address those releases; describes the "remedial criteria"

which shall be used to insure that the remedial goals will be attained; and

requires the development and implementation of a corrective measures

program to achieve the remedial criteria.

This Remedial Plan forms the basis for the detailed

designs which will be prepared prior to implementation of the corrective

measures. It also presents the monitoring program which will be

implemented to assess the performance of the corrective measures and the

criteria which will be used to determine when the remediation is complete.

1.1 BACKGROUND

The Olin Niagara Falls Plant is located at 2400 Buffalo
Avenue in Niagara Falls, New York (Figure 1.1). Production has occurred at

two plant sites located south of Buffalo Avenue, approximately 1,000 feet

north of the Upper Niagara River.

A map showing the two plants in more detail is presented

on Figure 1.2. The smaller (six-acre) western site (Plant 1) is separated from

Plant 2 by Chemical Road and by 300 feet of property owned by E./. duPont de

Nemours and Company (DuPont). Plant 2 (16 acres) is divided into two
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sections by Alundum Road (private). The eastern margin of the operating,
area of Plant 2 is bounded by Gill Creek, a small channelized stream flowing

to the Niagara River. In this Remedial Plan, Plant 1 and Plant 2 are

collectively referred to as the Plant. Only when these facilities are discussed

individually are the numeric designations used. On the east side of Gill
Creek, Olin also owns the property bounded by Gill Creek, Dupont Road, and

Buffalo Avenue. Most of this property is currently leased to DuPont for

employee parking.

The Olin Plant is located in an industrial area. Plant 1 is

bounded on the west and south by former production facilities owned by

Carborundum Company. Olin property is bounded on the east by the Solvent

Chemicals Site (also referred to as the 3163 Buffalo Avenue Site), a former

chemical plant and disposal site currently being investigated by NYSDEC.

Adjacent to Plant 2 to the south is the DuPont Niagara Plant, which has also

conducted environmental investigations and remedial actions pursuant to a

NYSDEC Consent Order. Both the DuPont (Registry Number 932013) and

Solvent Chemicals (Registry Number 932096) SItes are listed as Class 2 sites in

the NYSDEC Registry of Inactive Hazardous Waste Disposal Sites.

The topography of the Site is characterized by very gentle

slopes (less than] percent), generally toward the south. Stormwater drains to

a number of plant storm sewers and ultimately to the Buffalo Avenue sewers.

The overburden at the plant is thin, with depths to

bedrock ranging from 5.9 to 10.6 feet in the Plant 1 area, and 4.0 to 8.9 feet in

the Plant 2 area west of Gill Creek. Overburden soil consists of fill materials

overlying glacial deposits. The upper bedrock encountered at the Plant is the

Lockport Dolomite. The Lockport Dolomite is approximately 150 feet or

greater in thickness in the vicinity.

Saturated conditions (the water table) were generally

encountered during drilling within the lower two feet of soil above the top of

bedrock in Plant 2. In Plant 1, the soil was generally found to be unsaturated.

The uppermost waterbearing zone is defined as the lower two feet of

overburden and the weathered bedrock surface. This zone is designated the
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A-Zone. The waterbearing properties of the bedrock (Lockport Dolomite)

have been extensively studied at the adjacent DuPont Niagara Plant, at the

Solvent Chemicals Site, and elsewhere in the vicinity. These studies have

shown that groundwater flow within the bedrock occurs primarily within

dissolution channels which have developed along horizontal bedding planes

and through vertical fractures and joints. The horizontal bedding plane

fracture zones can be considered to be leaky confined waterbearing zones,

with vertical leakage occurring through vertical fractures and joints.

During drilling for well installation, waterbearing fracture

zones were identified based on drilling water loss to the formation, core
inspection, and sudden changes in the drilling mechanics (such as a drill rod

dropping or vibration). Two major waterbearing fracture zones were

encountered at the Olin Plant. Using terminology consistent with that used

for the hydrogeologic assessments performed at the adjacent DuPont facility,
these zones are referred to as the B- and CD-ZOnes. A less widespread

waterbearing fracture zone was encountered during the drilling of five wells

(OBA-IC, OBA-7C, OBA-4C, OBA-14C, and OBA-lSB). This minor

waterbearing zone corresponds to the C-ZOne identified in the DuPont studies

and is located between the B- and CD-Zones. The B'Zone is located between

approximately 16 and 21 feet below ground surface (BGS). The CD-Zone is
located between approximately 45 and 50 feet BGS. When present. the C-Zone
was encountered between approximately 25 and 35 feet BGS.

Olin operates two production wells in the eastern portion

of Plant 1 (see Figure 1.2). The wells are located less than approximately

20 feet apart and only one well is pumped at any given time. Therefore, the

wells are considered one withdrawal point and are referred to collectively as
the Olin Production Well. These wells are open in the C-Zone and below and

are pumped at an average rate of approximately 600 gallons per minute

(GPM). These wells are pumped under a commercial agreement with DuPont

as part of DuPont's groWldwater remediation program. The pwnped

groundwater is treated using an activated carbon adsorption system.

The Olin Production Well creates cones of depression in

the C-/CD-Zone and, through induced leakage, In the B-Zone. Other features
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influencing groWldwater flow in the A- and B-Zones are the sanitary sewers

beneath Buffalo Avenue and a DuPont sanitary sewer running along the east

side of Gill Creek to Buffalo Avenue.

1.2 CURRENT STATUS

The RFl/CMS documented mercury presence in soils

throughout the plant. Concentrations ranged from less than

1 to 15,600 mg/kg. The distribution of mercury did not correlate with

locations of Solid Waste Management Units (SWMUs), suggesting that the

sources of mercury were past handling losses during plant operations rather
than releases from specific SWMUs. Elevated concentrations of BHCs

(ranging from <1 to 171 mg/kg total BHCs) were measured near the former
BHe production area in Plant 2.

The RFI concluded that three plumes' of contaminated

groWldwater, each with a different source, are present beneath the plant.

Potential Olin-derived chemicals were present in groundwater sampled from

the monitoring wells in the area of Plant 2 located between Alundum Road

and Gill Creek (ARGC Area). A more concentrated and widespread plume of

groWldwater contamination is emanating from the DuPont plant (south of

Olin) and has migrated throughout the RFJ Study Area. The third plume is

migrating from the Solvent Chemical Site. The nature and extent of these
piurnes are assessed in the RFL

The plume of groundwater contamination which appears

to derive from Olin sources consists primarily of benzene, and chlorinated
benzene compounds with lower levels of BHCs, chlorinated phenols,

methanol, and mercury. The highest concentrations of these chemicals at the

Olin Plant occur in A- and B-Zone groundwater within the ARGC Area.

All or most Site groundwater in the C- and CD-Zones west
of Gill Creek is captured by the Olin Production Well. All groundwater

intercepted by the Olin Production Well is treated by the activated carbon
system.
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In summary, Olin has concluded that hazardous waste

constituents have been released to the fill/soil and groundwater beneath the

facility. The most significant source of Olin generated contaminants is the

groundwater contamination which has been measured in the ARGC Area of

Plant 2. Lesser concentrations of these contaminants have been measured in

other parts of Plant 2 and in Plant 1. Another Significant source of

groundwater contamination is a plume that has migrated onto the OUn Site

from off-Site to the south.

A list of the Olin-derived hazardous waste constituents

which have been released to the soil or groundwater, and the "groundwater

protection standard" for those constituents is included in Table 1.1.
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2.0 REMEDIAL GOALS AND CRITERIA

2.1 REMEPIAL GOALS

The goals for the corrective measures to be implemented

at the Olin Plant are:

i) Restrict1 off-Site migration of Olin-derived hazardous constituents in

the overburden and bedrock grolUldwater beneath the Site;

ii) Restrict discharge of Olin-derived hazardous constituents from the

groundwater to storm and sanitary sewers and the State Pollution

Discharge Elimination System (SPDES) outfalls;

iii) Minimize human contact with hazardous constituents in on-Site soils;

IV) Minimize the need for future/ongoing remediation and Operation and

Maintenance activities by implementing technologies that will be

reliable and effective over the long-term;

v) Maintain compatibility among the various remedial efforts and with

Plant operations;

vi) Reduce the concentration of Olin-derived hazardous constituents

within the soil and groundwater to acceptable levels (as defined by

State and Federal standards and guidelines) consistent with the use of

the property and adjacent property; and

vii) Minimize residual risks in terms of volumes and concentrations of

waste remaining following implementation of remedial efforts, and

the persistence, toxicity, propensity to bioaccumulate, and mobility of

the hazardous constituents in the soil and groundwater.

1 The definition of the word "restrict", as used in this document, is to eliminate significant off-Site
discharge or migration to the maximum extent possible or technicaUy feasible.
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2.2 REMEDIAL CRITERIA

The remedial criteria presented below constitute the

specific performance objectives to be targeted during the implementation of
the remediation program.

1. Plume Capture - Dissolyed Phase: Establish and maintain a

groundwater capture wne that extends to the downgradient edge of the
on-Site plumes of Olin-derived contamination. At a minimum, the

groWldwater capture zone for the Overburden and Upper Bedrock
Zones (A and B Zones) shall extend from Gill Creek north to Buffalo
Avenue and west to AlWldurn Road. The target extent of groundwater

capture for the intermediate Bedrock Zones (C and CD Zones) shall
extend from Gill Creek north to Buffalo Avenue and west to western

boundary of Plant 1. Groundwater contamination in the C and CD

zones is addressed under a consent order with the DuPont facility

adjacent to Olin. Containment of that contamination is required in a

consent order between NYSDEC and DuPont. The containment is

required by means of pumping, utilizing the Olin production well and

associated treatment facilities, all of which are located on the Olin plant

Site. Olin will monitor the extent of the C and CD capture zones

relative to the target capture zone and document results in quarterly

and annual reports, as detailed in subsequent sections of this Remedial

Plan.

In the event that the NYSDEC releases DuPont from its obligation to

utilize the Olin production well for remediation of DuPont-derived

groundwater contamination, Olin shall. if requested by the

Department, evaluate the risks associated with the presence of

Olin-derived compounds in the C and CD ZOnes at the Plant. The

evaluation of the need for remediation resulting from this assessment

of risk posed by Olin-derived compounds will be made in

consideration of the remaining risk posed by residual compounds from

other sources, including any that remain from DuPont contaminants.

If, based upon that risk assessment, the Department determines that

continued remediation of formerly captured zones is required to
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address the presence of Olin-derived compounds, Olin shall assume

the responsibility for C and CD Zone remediation until the

termination criteria specified in Section 8.1 or Section 8.3 have been

satisfied for the C and CD ZOnes.

The intent of the groundwater capture zones shall be to control the

movement of groundwater so as to prevent off-Site migration of
Olin-derived hazardous constituents (excluding migration beneath the

DuPont Niagara Plant situated between Olin Plant 1 and Plant 2), and

to restore the groundwater quality of those aquifers.

If future performance monitoring data indicate that Olin-derived

contaminants are migrating beyond these capture woes, the capture

zones may need to be expanded.

2. Cleanliness Standards: Restore the quality of the on-Site Overburden

and B, C, and CD Zone aquifers to levels at or below the Groundwater

Protection Standards set forth in Table 1.1.

Targeted reductions in the concentration of Olin-derived hazardous

constituents are 50 percent after ten years of remedial system operation

and 75 percent after 15 years of operation. If the targeted reductions in

the concentration of Olin-derived hazardous constituents in the on-site

plumes are not achieved, the NYSDEC may requir~ Olin to evaluate
whether a substantial reduction in risks would be achieved by

modifying the remedial system to speed-up the rate of contaminant

reduction. Thereafter, if based on that risk assessment, the NYSDEC
determines that the rate of contaminant reduction should be increased,

Olin may be required to modify the remedial system.

In the event that recoverable quantities of Olin-derived non-aqueous
phase liquids (NAPL) are documented at the site, Olin may be required

to modify the remedial system to address the presence of the NAPL.
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3. Treatment and Discharge: On-Site Groundwater collected pursuant to
this Plan shall be treated and discharged in compliance with the

requirements of the YSDEC SPDES Program.
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3.0 CORRECIIYE MEASURES IMPLEMENTATION

As a result of the Corrective Measures Study, Olin has

developed a conceptual remedial program which NYSDEC and USEPA

consider an appropriate technology to achieve the Remedial Criteria and to

attain the Remedial Goals set forth in this Plan.

3.1 CORRECTNE MEASURES COMPONENTS

The Components of the Corrective Measures to be

Implemented at the OUn Plant are as follows:

i) Paving of currently exposed soils within the Soil Management Area
(Figure 3.1);

ii) Surface Drainage Control in the Soil Management Area;

iii) Installation and operation of five downgradient perimeter

groundwater recovery wells at the locations shown on Figure 3.2;

iv) Installation of five downgradient passive relief wells at the locations

shown on Figure 3.2;

v) Continued operation of the Olin Production wells for capture of Olin

derived constituents as appropriate; and

vi) Treatment of the pumped groundwater.

The RFI and CMS concluded that A- and B-Zone

groundwater in the ARGC Area should be the primary focus of the
remediation. The RFI also concluded that most of the off-Site transport of

potentially Olin--derived chemicals occurs in the B-Zone. The goals of the

remediation program are specified in Section 2.1. Olin has concluded that
these goals can be attained by implementing the following corrective

measures:
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i) Groundwater withdrawal from downgradient perimeter (ARGC Area)

recovery wells, each screened across both the A-Zone and B-Zone
(direct withdrawal from both zones); and

ii) Capture enhancement by downgradient perimeter passive relief wells

to provide hydraulic cormection between the low transmissivity~ less

contaminated A-Zone and the high transmissivity, more contaminated

B-Zone. The downward hydraulic gradient will promote downward
drainage from the A-ZOne to the B-Zone via the passive relief wells.

To be effective, each passive relief well must be located within the

B-Zone capture zone of the nearest recovery well. This can be

confirmed by using the passive relief wells also as hydraulic head

(performance) monitoring wells.

Based on the pre-design investigations, the recovery wells
will be spaced near the downgradient perimeter of the ARGC Area at a

spacing of approximately 200 feet. Passive relief wells will be placed between

the recovery wells approximately 200 feet apart (Le., 100 feet to the nearest

recovery well). Figure 3.2 shows the preliminary locations of recovery wells

and passive relief wells. Initially, there will be five recovery weBs and five

passive relief wells as shown on Figure 3.2. This corrective measure will

allow for conversion of a passive relief well to a recovery well if additional

hydraulic control is determined to be required. Pumped groundwater will be
treated either on-Site or off-Site. Groundwater treatment methods will be

included in the detailed design as described in Section 3.2.

The corrective measures program shall be designed,

constructed, operated, maintained and, if necessary, modified to achieve and

maintain the "Remedial Criteria" set forth in Section 2.2.

3.2 CONCEPTUAL DESIGN

The planned corrective measures components are

illustrated on Figures 3.1 and 3.2. The conceptual design consists of:
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i) pavement over exposed soil within the Soil Management Area;

ii) recovery wells;

iii) passive relief wells;

i v) performance monitoring wells;

v) groundwater forcemain system; and

vi) groundwater treatment system.

The conceptual design details of these components are

briefly described below.

3.2.1 Paving

Soils presently exposed within the Soil Management Area

as shown on Figure 3.1 will be paved to prevent erosion and fugitive dust

emission.

3.2.2 Recoyery Wells and Passive Relief Wells

The recovery wells and passive relief wells will have the

same basic design. Figure 3.3 shows the schematic drawing for the typical
recovery or passive relief well. In general, each well will be constructed as

follows:

i) minimum screened interval in each well will be from 2-feet above top

of bedrock to S~feet below the estimated B-Zone fracture zone elevation

(generally approximately 15 feet below top of bedrock). All wells will

penetrate at least to an elevation of 551 feet AMSL;

ii) PVC screen and riser (minimwn of 4--inch diameter); and

iii) sandpack, bentonite seal, and cement/bentonite backfill as shown on
Figure 3.3.
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Submersible pumps will be installed in the recovery wells.
Pumps will not be installed in the passive relief wells, although this may be

an option if enhancement of hydraulic containment is desired in the future.

3.2.3 Performance Monitoring

To evaluate the effectiveness of the groundwater

remediation, a performance monitoring program will be implemented. The

performance monitoring program will include hydraulic monitoring to
establish the extent and continuity of the hydraulic containment,

groundwater quality monitoring to evaluate the changes in groundwater
chemistry, and treatment plant effluent monitoring to ensure discharge

limits are achieved. Performance monitoring is described in detail in

Section 4.0.

3.2.4 Groundwater Treatment

Potentially applicable groundwater treatment technologies

were identified and evaluated in the Phase II CMS. Due to the complex

chemical characteristics (Olin-derived and non Olin-derived) of the

groundwater, which contains a variety of dissimilar chemicals requiring

treatment (including cWorinated aliphatic Volatile Organic Compounds

(VOCs) and cWorinated benzene compounds), treatability studies and/or

assessment of combined application of the technologies described may be

required for final selection of the treatment method and detailed system

design.
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4.0 DESIGN REQUIREMENTS

NYSDEC/USEPA have established design requirements

for the project. The design requirements are outlined in this section.

No later than 180 days after the effective date of this

Remedial Plan Olin shall submit to the Department for review and approval,

a "Final Design Report for On-Site Corrective Measures." At a minimum the

"Final Design Report for On-Site Corrective Measures." shall include:

i) Groundwater Recoyery System - A detailed description of the

groundwater recovery wells which will be used to extract contaminated

groundwater from the on-Site aquifer(s), including locations, depths,

and projected pumping rates of planned recovery wells and a detailed

description of tM piping/tank network which will be used to transport
the groundwater to a treatment facility (The design and operation of all

tank systems shall conform to all applicable requirements of 373-2, or
shall comply with the requirements of 373-l.1(d)(I).);

ii) Groundwater Treatment System - A detailed description of the

treatment system which will be used to treat the contaminated

groundwater and a description of how the treated water will handled.

Olin must also provide a schedule for the submittal of any

information, requests, or Permit applications which will be needed for

the operation of the groundwater treatment system. The treatment

system should be designed so that any discharges of hazardous waste

constituents to the air which arise from the treatment process are

within the limits set forth in "New York State Air Guide - 1 Guidelines

for the Control of Toxic Ambient Air Contaminants".

If, during the design of the treatment system, Olin determines that

even with the use of the "best available control technology" it may not
be able to limit air discharges to levels below the guidance values, Olin

must notify the Department to that effect. Thereafter, the Department

may require Olin to conduct a more detailed analysis of possible
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treatment technologies and a risk analysis of the impact from any

anticipated exceedance of the guideline values;

iii) Performance Monitoring System - A detailed description of the
monitoring program which will be used to determine the effectiveness

of the corrective measures in meeting the remedial criteria.

The performance monitoring program must include hydraulic

monitoring to establish the extent of plume capture, and chemical

monitoring to evaluate the changes in groundwater chemistry which

take place through time.

a) Hydraulic Monitoring - Olin shall conduct hydraulic monitoring

as specified below:

During the first two years of system operation, hydraulic

monitoring will be conducted using aU existing Olin A·Zone,

B-Zone and C/CD-Zone monitoring wells plus DuPont Well

Clusters 20 and 22 (contingent on permission from DuPont). In
addition, the recovery wells.. passive relief wells and two new

monitoring wells will be monitored. The locations of the

monitoring wells are shown on Figure 4.1. After two years.. the

list of wells used for hydraulic monitoring will be in accordance

with the most recently approved quarterly or semi-annual

report.

Hydraulic containment will be evaluated by using "point in

time" data. The hydraulic monitoring program will involve

both "'instantaneous" and continuous water level monitoring.

Instantaneous water level measurements will be obtained

manually by measuring the water levels in the recovery wells
and monitoring wells. The instantaneous monitoring will be

conducted on a monthly basis during the first 24 months of

system operation. Thereafter, the frequency of monitoring will

be modified as appropriate; however, the frequency of

monitoring shall be no less than quarterly.
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Continuous hydraulic monitoring using automated recorders

will be performed on the extraction wells and selected

monitoring wells. Continuous monitoring will be performed

over a 24 hour period on each operational extraction well and on
selected monitoring wells during the initial extraction well

evaluation program. Thereafter, continuous monitoring will be

performed as necessary to more clearly determine whether

hydraulic containment has been achieved.

b) Chemical Monitoring - Olin shall perform chemical monitoring

of the following wells:

For the first two years of system operation: all existing Olin

A-Zone, B-Zone, and C/CD-Zone monitoring wells plus DuPont
Well Clusters 20 and 22 (contingent on permission from

DuPont).

Each of these wells shall be sampled twice during the first year of

system operation (six months apart) for the following

parameters:

Methanol
Chlorobenzene
lA-Dichlorobenzene
1,2,4-Trichlorobenzene ...
BHC isomers

'\ Total Mercury
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
Carbon Tetrachloride
Cis-l,2-Dichloroethene
Tetrachloroethene
Trichloroethene

Benzene
/'1,3-Dichlorobenzene

1,2-Dichlorobenzene
--- 2,4,6-Trichlorophenol
r Soluble mercury

1,1,1-Trichloroethane

1,1-Dichloroethene
- Chloromethane

Methylene Chloride
trans-l,2-Dichloroethene
Vinyl chloride

For the second year of system operation, Olin may, with the

approval of the NYSDEC, reduce the list of analytes and

monitoring wells. Each of the wells shall be sampled twice
during the second year (six months apart) for the Reduced
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Parameter List. Thereafter, the chemical monitoring program

will follow the recommendations of the most recently approved

Olin quarterly or semi-annual report.

Sample collection and analyses shall be performed using the

practices and protocols in the facility's Department Approved

Sampling and Analysis Plan.

c) Monitoring Phases - Monitoring of the groundwater will be

conducted in three phases. These phases are:

i) Effectiveness monitoring to determine that growldwater
cleanup is occurring;

ii) Termination monitoring to demonstrate that

groundwater quality meets the termination criteria; and

iii) Post termination monitoring to demonstrate that
termination criteria continue to be met.

d) Classification of Monitoring Wells - There are two classifications

of on-Site groundwater quality monitoring wells as follows:

i) Internal Monitoring Wells - Wells which are located

within the plume of contamination, and which provide a

representative characterization of the plume; and

ii) Point of Exposure (POE) Wells - Wells which are located

at the leading edge of the recovery system or at the Site

boundary.

iv) Project Management Plan - The Plan must describe the project

organization and include a schedule for implementation and

procedures for communication with the community and the

regulatory agencies. (At a minimum, Olin shall submit bi-weekly

progress reports to the agencies.); and
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v) Health and Safety Plan - The Plan shaH describe the health and safety

requirements and general procedures to be followed during the

remedial program. The Plan shall be designed to minimize the

possibility that personnel at the Olin Site and the surrounding

community will be injured or exposed to Site contaminants during

remedial activities.
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5.0 CONSTRUCDON AND OPERATION REOUIREMENTS

NYSDEC/USEPA have established basic requirements for

construction and operation of the corrective measures. These requirements

are outlined in this section.

No later than 30 days after the Department approves the

"Final Design Report for On-Site Corrective Measures", Olin shall begin

construction of the on-Site remedial system. Olin will make a good faith

effort to construct and commence operation of the system in accordance with
the approved plans, schedules, and reporting commitments.

In addition, Olin will develop the following programs:

i) Certification Program - Within 60 days after the end of construction of

the On-Site Remedial System, Olin shall submit a Certification Report

that includes:

a) A summary of remedial activities,

b) Daily inspection/field summary reports,

c) Certification documents: well completion records; recovery

system designs including pump, piping and instrumentation

drawings; and "as built" drawings of record of the groundwater

recovery system stamped by a professional engineer,

d) QA/\X records, and

e) Identification of changes to the approved Off-Site Remedial

System and correspondence with the Department approving the

change; and

ii) Operation and Maintenance Program - Within 60 days of the

Department's approval of the "Final Design Report for On-Site

Corrective Measures", Olin must submit for Department approval a
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Data CoUection Plan that will be used to characterize the performance

of the on-Site remedial system during the first 12 months of system

operation. The purpose of the plan is to develop sufficient information

about the operation of the system to aUow Olin to develop an

Operation and Maintenance Program for the remedial system. At a

minimum the Data Collection Plan shall include:

a) Recording of pumping activities at each of the groundwater
recovery wells,

b) Characterizaticn of the hydraulic effect of the remedial system
using the performance monitoring system,

c) Characterization of the changes in the chemistry of groundwater

within and in the vicinity of the remedial system,

d) Characterization of operational problems which result in the

shut down of all or part of the remedial system, and

e) Submission of a Report that summarizes the first 12 months of
operation of the remedial system and includes a proposal for an

Operations and Maintenance Program for the system.

All analytical data must be obtained using the Olin Sampling and

Analysis protocols which have been previously approved by the

Department. Modification of those protocols requires written

authorization from the Department.
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6.0 REPORTING REQUIREMENTS

, --' NYSDEC/USEPA have established reporting
requirements to be followed during implementation of the corrective

measures. These reporting requirements are outlined below.

1. System Down Time - The remedial system shall be operated on a

continuous basis. If any part of the system is inoperable (down) for a
period of more than three days consecutively or five days in a 30 day

period, Olin shan notify the Department. The notification will include

a plan for restoring system operation as quickly as possible.

2. Quarterly Reports - Each October, January, April, and July, Qlin shall
submit a written report containing groundwater quality and elevation

information collected during the previous quarter's sampling

programs. Data shall be provided as hard copy and in an acceptable

digital format (such as DOS 5.0, 5.25 inch 1.2 Mg floppy disk ASCII,
delimited format) for input into the Department's computers. In
addition, these reports shall summarize system operation data for the

previous quarter including average pumping rates from each well, the

cause and duration of system upsets requiring notification, corrective

action taken or to be taken to resolve recurrent operational difficulties.

3. Annual Reporting Annually, Olin will submit a summary report of all

sampling results obtained during the preceding year.

The Annual Report shall be due by April 1 of each year and shall
contain a summary of all data and evaluations as required for quarterly

reports.

In addition, the following information shall be contained in the

Annual Report:

i) The groundwater flow rate and direction (6 NYCRR 373-2.6(1)(5));

and
ii) Proposal for any changes to the Groundwater Monitoring Plan.
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7.0 MODIFICATION OF THE REMEDIAL SYSTEM

If, after review of the performance monitoring data,

NYSDEC/USEPA determine that the design or operation of the On-Site

Remedial System has not been sufficient to achieve the remedial criteria,

OUn must modify the system accordingly. (It is expected that it will take at

least 12 months for the remedial system to reach hydraulic equilibrium.)

Olin may implement, without prior Department
approval, adjustments} to the groundwater recovery system that will facilitate

or improve groundwater control and cleanup. Installation of the physical
containment systems described above and modification of the groundwater

treatment system may only be made after receipt of written approval by the

Department.

1 Adjustments are minor changes in the system equiprnentor operating procedwes. Modifications are
substantial changes in the operation or design of the remedial system; such as changes in the number
of pumping or monitoring wells, or changes in the technology used to treat the groundwater.
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8.0 TERMINATION OF GROUNDWATER RECOVERY

, _. Olin must petition the Department for approval to shut
I

down a groundwater recovery system and/or well. Termination of pumping

at anyone or more of the on-Site groundwater recovery wells will be

permissible when either the "On-Site Termination Criteria" or "Alternative

Termination Criteria" described herein are met at the area and aquifer

associated with the wells which are to be shut down.

8.1 ON-SITE TERMINATION CRITERIA

The on-Site termination criteria are as follows:

i) All Groundwater Protection Standards set forth in Table 1.1 have been

achieved; and

ii) The total concentration of all Olin-derived organic compounds is no

greater than 100 parts per billion (ppb), and no single Olin-derived

organic compound concentration exceeds 50 ppb.

Termination of the entire on-Site system may not take

place until Olin submits, and the Department approves, an assessment which

indicates that the residual groundwater contamination does not pose an

unacceptable risk to human health and the environment.

8.2 TERMINATION MONITORING

Termination Monitoring will be initiated whenever Olin

determines that cleanup in all or part of the on·Site area/aquifer is achieving

the On-Site Termination Criteria or the Alternative Termination Criteria.

Eight quarterly sampling episodes are required to demonstrate that

groundwater quality meets the Termination Criteria or the Alternative

Termination Criteria. At least 60 days prior to commencing Termination

Monitoring, Olin shall submit for Department review and approval a
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Termination Monitoring Plan. That Plan will describe the area (or wells) for

which Termination Monitoring is proposed, and the monitoring program,

including wells, which will be used to determine whether the On-Site

Termination Criteria or the Alternative Termination Criteria have been

achieved. (Note that tmder Termination Monitoring, Olin may need to

install additional monitoring wells to evaluate the distribution of

groundwater contaminants.)

The basis for determining whether the on-Site

termination criteria have been met for a particular recovery well shall be

determined as follows: samples taken from designated groundwater

monitoring wells within the capture zone of the recovery well will be

analyzed and the data will be evaluated to determine the mean concentration

for each constituent. The mean concentration for a constituent is determined
for eight consecutive quarterly samples using the arithmetic mean. If the

arithmetic mean concentration of each constituent at each well is less than set

forth in (v) (1) (a) and (b) above, the on-Site termination criteria have been

met for that recovery well.

Constituents that can be demonstrated as not attributable

to releases from the Olin Site may be excluded from the data evaluation used

to determine whether the termination criteria have been met. Olin shall

notify and have the burden to demonstrate to the Department the

justification for excluding data on that basis.

8.3 ALTERNATIVE TERMINATION CRITERIA

In the event that the groundwater protection standards set
forth in Table 1.1 are not met, the only other basis for the termination of a

grotmdwater recovery system and/or well is by meeting Alternative

Termination Criteria. Once the alternative criteria are met, Olin may petition

the Department to begin Termination Monitoring to shut down a

groundwater recovery system and/or well as provided below.
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An on-Site groundwater recovery system and/or well may
be shut down if:

i) The Point of Exposure Wells associated with that system and/or well
meet the On-Site Termination Criteria listed in Section 8.1; and

ii) The chemical concentration of hazardous waste constituents in all the

Internal Monitoring Wells associated with that system and/or recovery
well indicate that the "Zero Slope Condition" defined below can be

attained during Termination Monitoring; and

iii) The chemical concentration of hazardous waste constituents in all the

Internal Monitoring Wells associated with that system and/or recovery

well are such that after shutdown of the recovery system and/or well,
the concentration of hazardous waste constituents in the Point of

Exposure Wells downgradient of the recovery system and/or well will

remain below the groundwater protection standard;

or in lieu of iii) above.

Olin submits, and the Department approves, an analysis which

indicates that the residual groundwater contamination would not

result in an unacceptable risk to hwnan health and the environment.

The zero slope condition is defined as follows: when the

slope of the plot of the sum of the concentration of hazardous waste

constituents in a well versus time is deemed zero according to the procedures

described herein. The determination of said condition shall be made on a

well-by-weU basis at all specified groundwater monitoring wells associated
with a given groundwater recovery well. The determination of whether there

is a zero slope shall be made as follows:

a) The sum of the concentration of hazardous waste constituents

resulting from eight consecutive quarterly sampling events will be

plotted versus time,
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b) If the curve which best fits these data points is linear, then a straight

line using a least squares regression model will be fitted to the data and

the slope of the fitted curve will be computed and designated as the

estimated slope,

c) If the data points fit a non-linear form, then an exponential curve

using a least squares regression model will be fitted to the data. The

estimated slope will be the first derivative of the curve at a value of

time half way between the last two sampling points, and

d) The estimated slope shall be deemed zero if:

That slope is less than or equal to zero (Le., the concentration is stable)

or the yearly decrease of the total concentration of hazardous waste

constituents is less than the average overall precision of analytical

methods used. (Olin and the Department will develop a methodology

for calculating the average overall precision prior to implementation

of Termination Monitoring.), and

e) In addition, the spatial and temporal distributions of the

concentrations of compounds will be assessed to provide additional

information regarding trends.

8.4 POST-TERMINATION MONITORING
AND SYSTEM REACTIVATION

Whenever Olin petitions the Department to shut down

the On-Site Remedial System, the petition must include a proposal for a "Post

Termination Monitoring Program", The purpose of the program shall be to

continue to demonstrate that the On-Site Remedial Criteria or the

Alternative Termination Criteria have been achieved. Post Termination

Monitoring shall be performed quarterly for three years after termination of

the system.
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Upon receipt of Department approval to shut down the

on-Site recovery system, Olin must initiate the Post Termination Monitoring

Program. During Post Termination Monitoring, Olin must keep the remedial

system in place and be prepared to place it back into service, if required,

within a reasonable period of time.

In the event that one of the following events occurs
during Post Termination Monitoring, Olin shall notify the Department and

the Department in its discretion may require Olin to restart the associated

groundwater recovery system:

i) Two successive quarterly results from any well exceed the Termination

Criteria by an amount greater than the average overall precision of the

analytical methods used. (Olin and the Department will develop a

methodology for calculating the average overall precision prior to
implementation of Termination Monitoring.); and

ii) The yearly average results from any well exceed the termination

criteria.

Not withstanding the above, in the event that the total of

all organic compounds or the concentration of any given compound at a well
exceeds the termination criteria by a factor of 10, the Department will be

notified, and the well will be resampled within 30 days to verify the analysis.

If the original analysis has been verified, the associated groundwater recovery

system shall be restarted by Olin as soon as practicable unless Olin receives

authorization from the Department to delay reactivation.
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9.0 INSTITUTIONAL MEASURES

In order to minimize the impacts of the soil and

groundwater contamination on the surrounding community Olin will

implement the following institutional controls:

i) Maintain the integrity and effectiveness of the soil cover

(Le., pavement);

ii) Restrict public access to the facility; and

iii) Formal notification on the deed to the facility property, or on some

other instrument which is normally examined during title search, that

will in perpetuity notify any potential purchaser of the property that:

a) the land has been used to manage hazardous waste, and

b) its use may be restricted under 6NYCRR Part 373-2.7, as if it were

a "hazardous waste disposal facility."

Changes to the notification, induding those which reflect the

attainment of the remedial goals, may be made only after receipt of

written authorization from the Department.
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10.0 FINANCIAL ASSURANCE

Within 30 days of the effective date of this Remedial Plan,

Olin shall submit the necessary documentation to demonstrate financial
responsibility for completing the corrective measures. The estimate and the

mechanism used to demonstrate financial responsibility must conform with
the requirements set forth in 6NYCRR Part 373-2.8.
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11.0 MISCELLANEOUS PROVISIONS ASSOCIATED WITH
GROUNDWATER SAMPLING

NYSDEC and USEPA have specified the following

provisions for inability to obtain representative samples, well maintenance,

and collection of groundwater samples by l\.TYSDEC.

11.1 INABILITY TO OBTAIN REPRESENTATIVE SAMPLES

H Olin knows that an active monitoring well may not

provide representative samples, or accurate piezometric values, may be

damaged, or is inaccessible, Olin shall within seven days of such knowledge

notify the Commissioner of the problem in writing and propose a remedy.

Within 14 days of such knowledge, Olin shall attempt to remedy the problem

and, when appropriate, sample or re-sample the welL Within 21 days of such

knowledge, Olin shalt through written notice to the Commissioner, provide

information which describes the nature of the problem.

In addition, the notification shall contain:

i) A description of how the problem with the well has been rectified; or

ii) A schedule for the rehabilitation or replacement of the ,,'elL

If a problem with the well prevented Olin from obtaining

a scheduled sample, a sample shall be obtained within 14 days after the

rehabilitation or replacement of the well.

If Olin knows that an error in either sampling or

analytical methods has occurred, the affected samples shall be retaken within

14 days of such knowledge.
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11.2 WELL MAINTENANCE

The groundwater monitoring system will be maintained

to ensure that all monitoring points yield representative samples of high
integrity. During each sampling event, the wells to be sampled shall be
inspected for integrity in accordance with the GroWldwater Monitoring

System Inspection Plan in Table Il.l of this Module. Should a well be found
to be damaged beyond usability, blocked or broken, or fail to recharge
properly, it shall be repaired or abandoned and replaced if necessary. Should

any cracking or frost heaving of grout be observed, repairs will be made and

the top of the inner well casing resurveyed, to ensure accurate definition of

groundwater elevations. All repairs or replacements shall be completed prior

to the next scheduled sampling events.

11.3 COLLECTION OF GROUNDWATER SAMPLES BY NYSDEC

At the request of the Department, Olin shall allow the

Department and/or its authorized representatives to collect samples or splits

of any samples collected by the Permittee pursuant to the requirements of this

Remedial Plan. Similarly, at the request of Olin, the Department will allow

the Permittee or the Permittee's authorized representatives to take splits or

duplicates of any samples collected by the Department. Olin shall provide for

adequate disposal of purge water whenever samples are collected by the

Department.
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TABLE 1.1

POTENTIAL OLIN-DERIVED HAZARDOUS WASTE CONSTITUENTS
MEASURED IN SOIL AND GROUNDWATER

OLIN NIAGARA FALLS PLANT

Parameter

Volatile Orgallic Compounds
Benzene

AcidlBaselNeutrallPesticides Compounds
Phenol
2,4,S-Trichlorophenol
2,3,4,6-Tetrachlorophenol
2-Chlorophenol
Chlorobenzene
1,2,4-Trichlorobenzene
m-Dichlorobenzene
a-Dichlorobenzene
p-Dichlorobenzene

a-BHC
p-BHC
8-BHC

Alcohols
Methanol

Inarganics
Mercury (total)

CAA~8 (4)

CAS No.

71-43-2

108-95-2
95-95-4
58-90-2
95-57-8
108-90-7
120-82-1
541-73-1
95-50-1
106-46-7

319-84-6

319-85-7

319-86-8

67-56-1

Groundwater
Protection
Standard

(J1/L)

5.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.7
4.7

.035

.023

.025

1.8 x 104

2.0
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TABLE 11.1

GROUNDWATER MONITORING SYSTEM
INSPECTION

__~ (month/day/year)
Well Designation
Date of Inspection
Time of Inspection
Inspector's Name(s) __

Item Types of Problems *Status Conunents Action Date
U A

well Flagging Visibility (if
Condition applicable)

Well Number Readable on
Outer Casing
Integrity of Surface
Seal/Apron
Integrity of Surface
Casing
Corrosion
Inner Casing/Screen
Integrity
Measuring Point Visibility
Total Depth
Siltation
Recharge Rate
Other

Security Security Cap in Place
Lock in Place
Lock Functional
Other

* Status. U-unacceptable
A=acceptable
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