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Dear Mr. Wertz:

This ís the ninth Quarterly report, as required by Olin's Administrative Order on
Consent (AOC) for our Niagara Falls Plant, (lndex #Rg-4171-94-08, Site Registry
#9-32{514, and B). The timeframe for this report covers the period from October
I through December 31, 1999.

Operalion / llaintenance issues :

o 0&M Documentation: Details of the implementation of routine maintenance
tasks and trouble shooting activities are included in the monthly memoranda
from Olin's consultant, Law Engineering and Environmental Services,
included as Attachment l. While the monthly O&M reports document details
of all issues, the most significant O&M issues are described below:

a Transducer relocation. Per our discussion, we have initiated the transfer of
transducers from the RW casings to thê piezometer set in the casings. This
will allow remote OMNX reading of actual water levels at the RW's without
well loss anomalies in the data. The relocation has been done in 3 of the 5
wells. RW1,2 and 3 transducers have been moved during maintenance. RW4
and RW5 transducers will be moved upon their next well maintenance
episode. We will track the correlation between remotely monitored level via
OMNX and actual levels measured in the field.
RW1 and 2 cloooino: We have changed our acid drip from sulfuric acid to
hydrochloric acid. The HCI will attack piping scale more aggressively.
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Transducer calibration: Transducers are now calibrated monthly for more
accurate level readings.
Production well down and repaired: The main production well pump at Plant 1

has failed and been repaired and replaced during the fourth quarter of 1999,
The down dates were from November 5 through December 16. NYSDEC was
notified of the pump being down by email of Monday Nov 8, 1999 (M.J.
Bellotti to W. Wertz), included in Attachment 2.

o DNAPL monitorino Drôcirâm lnitial checks showed no DNAPL volume. No
DNAPL was extracted during fourth quarter from the RW wells. A sheen was
identified in three of the RW wells (RW3,4 and 5). Any detected future DNAPL
will be removed per protocols listed in the Q3-99 quarterly report.
Approximately 5 ounces of DNAPL were detected and removed from well
OBA10A, east of Gill Creek. DNAPL had been detected at this well during
the Remedial lnvestigation. This well is likely influenced by the discharge
sewèr from the Solvent site. This discharge sewer, immediately adjacent to
well OBA10A, ís being remediated under Solvent site order, with removal
scheduled for Spring 2000. This well will be checked for DNAPL per the
project protocol. Documentation is included in Attachment 1.

Tarqet drawdown levels. Target drawdown levels have been established for
all recovery wells, as detailed in monthly reports in Attachment L These will
assist in tracking and correlation between remotely monitored level via OMNX
and actual level measured in field, per NYSDEC request.

Monitorinq Proqram Modificatiqn:
As noted below, the 2000 monitoring program will include a modified parameter
list to reflect Olin's request and NYSDEC granting of the elimination of selected
parameters for groundwater analysis, The parameters barium, copper, cyanide,
lead, zinc, methanol and semivolatile compounds (trichlorophenol) are removed
frorn the analytical parameter list; volatile organio compounds, mercury and
BHC's remain on the list.

Olin requested a modification of our monitoring program beginning in year 2000.
The request was twofold.

r Olin requested a reduction in analytical parameters, keeping the
significant parameter groups of VOC's, BHC's and mercury. The
remaining parameter groups have a two-year baseline, and would be
suspended until the significant parameter groups approach remedial
endpoint. At that time, Olin would reinstate the suspended parameter
groups to ensure their compliance with remedial standards. NYSDEC
agreed to this part of the request. Olin will initiate the modified parameter
list with 2000 sampling.

r Olin requested a reduction of piezometric measurement frequency from
monthly to quarterly, with the non-measured months having verified by
OMNX readings from transducers in the Recovery Wells. Meeting pre-
determined target levels would ensure that capture is being achieved.
NYSDEC desired that Olin continue manual monthly measurements for
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another six months, tracking the capture effectiveness with the OMNX
automated measurement of target levels. The request may be made again
at that time, pending appropriate correlation of automated data control
with manuai leveis, and pending continueci hydrauiic capture.
Olin's letter of request and the NYSDEC response letter are included in
Attachment 3.

NYSDEC lssuesi.ln the response letter , NYSDEC commented on several site
related issues:

" Operation of RW1 "has not been satisfactory". Olin addresses this
concern as follows: This well has presented the greatest difficulty re:
ma¡ntenance because it receives high pH groundwater stream, and is in a
lower yielding part of the B-zone aquifer. These factors combine to create
the most serious scaling problems. We are addressing the scaling
problems in 2000 by converting the acid drip the HCl, which will attack
scale more aggressively than sulfuric acid and by more frequent
mechanical well cleaning. We are considering cycling the pump operation
to allow a portion of the 24 hour pump cycle to remain off, allowing the
acid more residence time in the well casing. Any such change will have
capture efficiency as a requirement.

n Well,efficiencv: "lt is necessary to compare well levels with the level of the
piezometer set in the well casing to monitor well efficiency." Olin
addresses this concern by makíng these checks and documenting them in
monthly O&M reports, which are included as an attachment to this
Quarterly Report.

c 9ttíNX svstem reliabilitv: "OMNX is not providing reliable representations
of water levê|s." Olin addresses this concern by implementing monthly
calibration of transducers which provide OMNX readings, and the
relocation of transducers to the piezometers in the well casing, as noted
above.

o Targpt Groundwater elevations: "There is a disparity between target
groundwater elevations and measured groundwater elevations." Olin
addresses this concern by clarifying the misnomer of target elevations.
Earlier "target elevations" represented the lowest intake point of each
pump. Olin realizes that this terminology may have been confusing, and
has corrected it. Target levels referred to in the December 1999 monthly
O&M reports and future O&M reports correctly list target levels as the
desired drawdown level in each well.



Hvdraulic capture:
Attachment 4 includes piezometric maps for each hydraulic zone for October,
November anci December, 1999 and plus hydrauiic cross sections. Historic anci
current piezometric levels are included electronically on the diskette in
Attachment 5, per request from NYSDEC.
r The piezometric plots indicate that we are achieving capture in the A-zone.

This is measured by monitoring the cones of depression around each of the
five recovery wells, by comparison of the elevation of Gill Creek relative to A-
zone groundwater levels west of Gill Creek, and by observation of a dry zone
between the northern recovery wells (RW-1 and 2) and Buffalo Avenue.
Capture has been about g5% complete for this guarter, with the A-zone
piezometric level near PR-4 being slightly higher than Gill Creek. This could
be attributable to the limited pumping efficiency in RW1 and 2, since, when
RW1 and 2 were pumping at higher rates, full capture had been achieved. As
noted above, the capture efficiency is being addressed.

r B-zone capture is being achieved at the northern end of Plant 2, as data from
the new piezometers indicate a gradient toward the recovery wells (RW1 and
2) from Buffalo Avenue, B-zone capture is being achieved along Gill Creek,
as evidenced by the piezometric contours. The Gill Creek stage
measurements have added to the certainty of this conclusion, as ¡t is
consistently greater than B-zone wells west of Gill Creek.

. For October and November, C and CD zone groundwater flow and capture
was consistent with prior measurements, with flow being predominantly
westward toward the Olin production well. For December, the contours
indicated a more northward flow, probably reflective of the Production well
being down.

Groqndwater saFplinq and anglvsis:
The second 1999 semiannual sampling was conducted in November, 1999.
Results are tabulated and included on the diskette in Attach¡nent 5.

Extrapted qroundwateq volume and contaminant xDaee:
The volume of pumped groundwater for the fourth quarter of 1999 was
approximately 6.4 million gallons. The total volume of groundwater extracted and
treated since system startup is approximately 27.8 míllion gallons.

The Recovery Well flow data, recovery well header contaminant concentrations
and estimated mass removed for the third quarter of 1999 are included in
Attachment 6. A summary table of extracted groundwater and contaminant
mass is presented below:



Summary: Gontaminant Mass and Groundwater Extracted

27,835,2A14316,067TOTAL

4,233,521
3,991,584
5,219,207
6,366,935

8.5
7.1
8.7
6.9

0.05
0.05
0.1

0.02

817.3
1034.7
1188.2
976.3

Q1-99
Q2-99
Q3-99
Q4-99

210,000
1,175,799
2,583,159
4,054,996

4.2
1.3
4.9
5.2

0.02
0.1
0.6
0.1

27.81
't54.5
595.5
1273.1

Startup/Q1-98 lestl
Q2-98
Q3-98
Q4-98

g.w. extracted
gal

pesticides
tb

mercury
tb

organics
lb

Quarter

We believe that we have made significant progress since system startup, We will
continue to improve the system and monitor its etfectiveness. Please direct any
questíons or comments to me at 42313364587.

Sincerely,

fu,,{*¿.J. }'(ãtj
Michael J. Bellotti

OLIN CORPORATION



List of Attachments

Attachment 1.

Monthly Operation and Maintenance Status Reports: 4Q-99

Attachment 2
Email: M.J. Bellotti to W. Wertz re: notification of Production well down: Nov. 8-99

Attachnent 3'.

Olin letter of request and NYSDEC letter of response re: monitoring program
modification

Atlachment 4'.

Piezometric maps: fourth quarter: 1999

Attach¡nent 5:
Data diskette: groundwater monitoring data.

Files:
c Olin_NF_GW_data_99s2.xls
o Olin_NF_Piez_data

Attachment 6
Recovery well flow, header contaminant concentration data and contaminant
mass removed



cc:
Stanley Radon - NYSDEC Buffalo
Kelly Mclntosh: Conestoga-Rovers & Associates: Niagara Falls, NY
Vickie Ray: Olin Charleston
Armand Damesimo: Olin Niagara Falls, NY
Dale Carpenter: USEPA: Region ll, New York, NY
Rick Marotte: Law Engineering: Kennesaw, GA
Monica L. Fries Esq.- Husch & Eppenberger: St. Louis, MO
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MEMORANDUM

To: Mike Bellotti @ Olin-Charleston; Don Greer, Karl Rasch, Ben Brayley, and

Armand Damesimo @ Olin-Niagara; John Martin, and Rick Marotte @ LAW.

From: AnnaMoomaw

Date: December 6,1999

Subject: Monthly O&M Status Update for Ground-Water Collection and Treatment
Systern

In continuing efforts to keep everyone informe{ this memo addresses the status of the O&M
issues for the ground-water collection and treatment system. This memo follows from the
monthly status update memo issued Il/2/99,

System Status

The following table presents general treaünent system dat¿ obtained from OMNX and during field
monitoring forthe month of November.

Out of
service.

Mechanical
well cleaning

scheduled

Comments NoneNoneOut of
service.

Mechanical
well cleaning

scheduled

Trænducer
stuck in well.
Mechanical

well cleaning
scheduled

OMI\IX Low-High Level
Set Points for Automatic
Pump Off-On
(ft above MSL)

546-s58550-558548-558551-558 549-558

End of Period G\il Elev
(OMN$ (ft above MSL)

558Faulty
input sienal

Transducer
Off-line

Faulty
input sien¿l

551

558Avg GW Elev. (OMNX)
(ft above MSL)

554558556Transducer
Off-line

1-3New Target Flow Rate
lepm)

B-2018-206-20l-6

15.601,30End of Month Flow Rste
(epm)

19.3
Averase Flow Rate (spm) 2t.3t7.05.01,40
Fumpine Svstems (Data from llltl99-11/30/99)

RW-2RW-1 RW-5RW4RW-3
Ground-Water Collection and Treatment System Stat¡¡s

Target flow rates are being achieved for RW-4 and RW-5



Needsmech.
cleaning
(Previous
difference:
ßn 1.6',

9lt7 t.1;
8/30 0)

NoneComments NoneNoneNone

4.40Difference (ft) 0.100

GW Elevation at RW (ft
above MSL)

552.7558.055',7.7553.1558.7

552.8558.055'7.7548.7558.7GW Elevation at Piezometer
(ftabove MSL)

November 1,1999 Data
RW-5RW4RW-3RW-2RW-1

Well Screen Losses
(The well screen loss is defined as the difference between the well piezometer outside the casing

and the rvater level inside the casine)

Ground-Water Collection and Treatment System Status

Well Maintenance

Maintenance activities were conducted at RW-3 on November 20 to examine the transducer and
clean, repair, or replace it as needed. Due to encrust¿tion in the well, the equipment could not be

replaced into the well. Because of this, a mechanical cleaning is needed for RW-3 as soon as

possible. Because RW-l and RW-2 are significantly encrusted in spite of multiple acid
treatments, these wells will also be mechanically cleaned. Mechanical well cleaning is scheduled
for Decembar 15,I6,and Li for wells RW-3, RW-2, and RW-l.

Transducers

The transducer in RW-z has not been removed. If it still cannot be removed when the rest of the

equipment is removed for mechanical cleaning, the drillers will knock it loose with their equipment
during the mechanical cleaning. The tansducers for RW-l and RW-3 show fauþ input signals.

These will be examined and cleaned, repaired, or replaced as needed when the wells are

mechanically cleaned.

Transducer Calibrations

The transducers were re-calibrated through OMNX on November 17 as follows:

The transducers will be re-calibrated monthly and after each well cleaning event.

Attachment: Monthly Flor,v and Groundwater Level Data

-2.87555.59s52.72RW-5 546.s3549.4

546.76547.2-0.44ss8.4557.96R\ti-4
557.76549.58.26549.45557.7tRW-3 Not Adiusted- Faulty input reading

553.09RIJV-2 549.1553.090 Not Adjusted- Transducer not in
service

t.23557.46558.69RW-1 550.43549.2

Adjusted
Zerc

OMNX
Zerc

DifferenceOMNX
Elevation

Well
Elevation

Well ID Notes
Transducer Calibration (Water Level Data from: Nov. l' 1999)
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To: Mike Bellotti @ Olin-Charleston; Don Greer, Karl Rasch, Ben Brayley, and
Armand Damesimo @ Olin-Niagara; Andy C1ark , and Rick Marotte @ LAW.

From: AnnaMoomaw

Date: November 2,1999

Subject: Monthly O&M Status Update for Ground-Water Collection and Treatrnent
System

In continuing efforts to keep everyone informed, this memo addresses the status of the O&M
issues for the ground-water collection and treatrnent system. This memo follows from the
monthly status update memo issued I0/l/99.

System Status

The following table presents general treatnent system data obtained from OMNX and during field
monitoring forthe month of October.

NoneNoneTrmsducer
stuck in well.

Repairs in
progless.

NoneRepairs in
progress

Comments

549-558546-558550-558548-558551-558OMI$X Low-High Level
Set Points for Automatic
Pump Off-On
(ft above MSL)

560559549Transducer
Oflline

558End of Period GW EIev
(OMNX) (ftabove MSL)

554558554Transducer
Off-line

558Avg GW Elev. (OMNX)
(ftabove MSL)

8-2018-206-20t-61-3New Target Flow Rate
lepm)

19.817.68.91.20.0End of Month Flow Rate
(spm)

20.919.411.50.90.0Averase Flow Rate (spm)
from 10/1/99-l0l3

RW-5RW4RW-3RW-2RW-l
Ground-Water Collection and Treatrnent Svstem StaÊr¡s

With the exception of RW-l, the system is functioning well and target flow rates are being
achieved.



NoneNoneNoneFouling is
occtrring
(Previous:

9ll74iffnc=
1.1;8/30-
diffnc= 0)

NoneComments

0001.60Difference (ft)

553558548.6559GW Elevation at RW (ft
above MSL)

558

553558550.2559GW Elevation at Piezometer
(ft above MSL)

558
October 7,1999 Data.

RW-5RW4RW-3RW-2RW-l

Well Screen Losses
(The well screen loss is defined as the difference between the well piezometer outside the casing
and the water level inside the casine)

Ground-Water Collection and Treatment Svstem Status

Flow Rates

Since the mechanical well cleærings, flow rates from RW-3, RW-4, and RW-5 have remained
higher than in the months prior to cleaning. The system flow for the month of October is the highest
to date. RW-l and RW-2 have experienced significant solids build-up which has reduced the flow
rates from these wells. The following activities are planned for November to reduce plugging and
improve the flow rates from these wells:

1) The plant will turn offthe pumps for RW-l and RW-2, and using a PVC pipe and a funnel,
will add approúmately one gallon of muriatic acid to each of these wells. After adding the
muriatic acid, ttre pumps will be left offat least overnight to give the acid time to work before re-
initiating pumping.

2) The plant will increase the continuous acid flow rate to RW-l and RW-2 by approximately
20Yoto-50%ó. LadCRA will take samples of the water for alkalinity, calcium, and pH the next
time samples are collected, and will re-evaluate the acid feed rate based on the new analytical
data and the continuous acid feed rate which is being used.

3) RW-l and RW-2 pumps will be cycled on and off after the initial acid surge has been done and
a steady rate can be achieved again. If this cycling appears to help after a week or so, law will
add a timer to the OMNX program to cycle the pumps automatically.

Transducers

The transducers in RW-l, RW-3, RW-4, and RW-S have been replaced and are operating
properly. The transducer in RW-2 has not been replaced as the existing transducer remains stuck in
the well due to excessive build-up. Currently, there is no room for a second transducer in the well.
The plant \Mill try to dissolve the build-trp with shong acid (muriatic acid) and remove the
transducer. If the muriatic acid soak does not help, the plant will break the old transducer loose
with a piece of steel or pipe. The transducer in RW-2 should not be replaced until the fouling in



this well has been brought under cont¡ol by the contínuous acid feed and muriatic acid treatments
to avoid immediately fouling the new transducer.

New Procedures

Transducer Cqlibrati ons

In addition to recording the level in each recovery well monthly, CRA will also record the level
readings from OMNX for each RW at the time the RW level data is collected. This instrument
data versus measured data will be used to maintain calibration of the transducers. Once sufficient
calibration data is collected, the calibration frequency will be adjusted as needed.

MonitorinÐþr DNAPL

The presence/absence of DNAPL will be checked by CRA monthly at all RW wells. This
procedure will be done quarterly concurrent with the monthly monitoring, starting in the last
quarter of 99. This check will be done by installing dedicated tubing to the bottom of the

piezometers adjacent to each RW well, and removing approximately one gallon of liquid per check
per well. Each sample will be visually inspected for possible presence of DNAPL. Any DNAPL
observed in the check sample will be removed. Should more than one gallon of DNAPL be

observed, additional liquid will be exffacted until all DNAPL is removed (to a practical degree).

Removed DNAPL will be disposed appropriately. Removed ground-water will be transfened to the

clarifier. DNAPL check results will be included in O&M reports for the month of the check, and

will be thus included in Olin's quarterþ reports to NYSDEC.
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MEMORANDUM

Ln

To Mike Bellotti @ Olin-Charleston; Don Greer, Karl Rasch, Ben Brayley, and
Armand Damesimo @ Olin-Niagara; John Marlin, and Rick Marotte @L^W.

From: Anna Moomaw

Date Jantrary 9, 2000

Subject: Monthly O&M Status Update for Ground-Water Collection and Treatment
System for December 1999

ln continuing efforts to keep everyone informed, this memo addresses the status of the O&M
issues for the ground-water collection and treatment system. This memo follows from the
monthly status update memo issued LZl6/99.

System Stafus

The following table presents general treatment systern data obtained from OMNX and during field
monitoring forthe month of December.

NoneNoneOut of service
f,rst part of

month.
Mechanical

well cleaning
performed.

Traruduccrto
be re-

calibrated.

Mechanical
well cleaning
performed.

Ptpes
backflushed

r¡¡ith acid
(Jan). Ncw

transducer to
be installed.

Meclunical
well cleaning

performed.
Additional

mairtenance
performed to

ùútiatc
prunping

(Jan).

Comments

548.7 - 556.5546.5 - 557.1550.6 - 557.35{' ?- 515551.8 - 5s8New OMNX Low-High Level Set Points
for Auto. Punp OffOn (ft above MSL)

549.4557.8555.5Transducer
Off-line

558.4End of Period GW EIev
(OMNX) (ftabove MSL)

550.7558.0563.9Transducer
OFline

558.4Avg GW Elev. (OMNX)
(ft above MSL)

55-/.5558.1558.3556559Newly Developed Target
Drawdown Level
(ft above MSL) at PZ

6.64.2Maximum achievableflow raîe of pmp
(to datd þom)

22.624.121.8

21.217.321.50.00.0End of Month Flow Rate
(eþm)

t9.7t7.49.10.450.0Average Flow Rate (epm)
froml2lll99-

RW-2RW-t RW-5RW4RW-3
Ground-Water Collection and Treatment System Status



Monthly Status Update
For December 1999

Well Maintenance

Maintenance activities were conducted at RW-3 on November 20 to examine the transducer and
clean, repair, or replace it as needed. Due to encrustation in the well, the equipment could not be
replaced into the well. Because of this, a mechanical cleaning was needed for RW-3. Because

RW-l and RW-2 were also significantly encrusted, these wells also needed mechanical cleaning.
Mechanical well cleaning was completed in mid-December. The following describes the activities
completed by the drillers:

r RW-3 cleaning was completed on Wednesday, Dec 15.
. On Thursday, the plan was to clean RW-2, but there were still problems with removal of the

piping from this well. The plant had to do additional work to help clear RW-2, including
using more HCI and additional force to remove equipment, and Nothnagle went on to clean
RW-I. RW-l cleaning was completed on Dec. 16.

r On Friday, the drillers went back to RW-3 to remove sediment which had collected in the
bottom several feet of the well.

o On Monday, Dec. 20, RW-2 cleaning was completed.
o HCI was used to soak the piezometer at RW-2 due to an apparent blockage. On Tuesday

morning, the drillers cleaned the piezometer.

HCI is now being used for the continuous acid feed systems at the recovery wells since sulfuric
acid was determined to be less effective for reducing scaling at the wells. The HCI does appear to
be more effective based on lab tests and field observations during mechanical cleanings.

1

The attached spreadsheet includes a table for the mamral water level data collected in 1999 forthe recovery wells and
piezometers for reference.

Flowrate is
still good;
Monitor

difference - if
repeaúable

result, clean
well in sprine

NoneFlow = 0 at
time of
reading

Neededmech.
cleaning

(performed
mid-Dec.)

Flow= 0 at
time of
reading

Comments
0.03Difference (ft) 6.440.200.049.58

55r.67557.98558.2r556.03558.86GW Elevation at RW (ft
above MSL)

558. I I558. I I558.25565.6r558.83GW Elevation at Piezometer
(ftabove MSL)

55 /.5558.1558.355ô559Target Drawdown Level
(ft above MSL) at PZ

December 2,1999Data
RW-5RW4RW-3RW-2RW-1

lVell Screen Losses
(The well screen loss is defined as the difference between the well piezometer outside the casing
and the r.vater level inside the casine)

Ground-Water Collection and Treatment System Status



Monthly Status Update
For December 1999

Total Flow and Pumping Rates

Increased pumping rates are now being achieved at RW-3; the pump has been operating at
approximately 21.5 gpm since the well was cleaned and re-started. RW-l and RW-2 are operating
again as of January 5, 2000. RW4 and RW-5 are still operating at an acceptable flow rate.
Despite the maintenance activities, an overall treatment system flow rate of approximately 46.7
gpm was achieved for December 1999.

Target Drawdown Levels

Bell Wertz of NYSDEC would like us to track OMNX level measurements from the recovery
well piezometers along with the manual measurements from these wells for at least six months. If
the data hack closely, he would be inclined to agroe to a reduction in the frequency of manual
well level data collection activities, which would result in a project cost savings. ln months where
manual dat¿ are not collected, level data from the piezometers would be compared to a set of
established target drawdown levels to demonstrate whether hydraulic capture has been achieved.
For this methodology to be acceptable, we must also be able to demonstrate that we can keep the
transducers in the piezometers operating properþ, keep them in calibration, and respond timely
and effectively to well fouling issues. In 2000, we anticipate that tlree complete sets of
mechanical well cleanings will be performed.

Since we have maintained hydraulic capture through November 1999, the mximum water level
recorded for each piezometer throughout this period has been set as the target level. The water
levels are effected by episodic recharge events and seasonal recharge cycles. Thus, we anticipate
achieving the target levels by a fair margin throughout most of the year, while at high water table
periods they will be approached. This should provide for hydraulic capture.

The following updated configuration for OMNX setpoints was initiated on January 9, 2000 in
anticipation ofthe new operating strategy discussed above:

Transducer Calibrations

The transducers are to be re-calibrated monthly and after each well cleaning event. CRA did not
collect the data for the December transducer calibration following the well cleanings. They have
been reminded to collect the data during the next monthly data collection event. Calibration data
will also need to be collectcd after the remaining recovery well transducers have been relocated to
their respective piezometers.

557.5556.5548.7547.7RW-5
558 1557.1546.5545.5RW-4
558.3557.3550.6549.6RW-3
556555551.2550.2RW-2
559558551.8550.8RW-1

Hi-Hi Setpoint

Target Drawdown
Elevation

Hi Setpoint

Hi-Hi Setpoint minus l
foot

Lo Setpoint

Lo-Lo Setpoint plus )
foot

Lo-Lo Setpoint

Botton ofProbe in
Piezometer (3 fi. of well

bottorn)



Monthly Status Update
For December 1999

Transducers

The relocation of transducers from recovery wells to piezometers has begun. During the well
cleanings, the transducers for RW-2 and RW-3 tvere iemoved to their respective piezometers.
The RW-l, RW-4, and RW-5 transducers still need to be re-located. The transducer for RW-2 is
scheduled to be replaced in January.

A table of daily transducer data has been added to the attached spreadsheet, which compares the
daily level readings to stated target drawdown levels. For days which target levels are not
achieved, a reason is indicated in the 'Ì.{otes" column. In the month of December, RW-l and
RW-5 target drawdown was achieved every day. For RW-3, the target drawdown was not
achieved on days that the pump was out of service due to maintenance (18 days). Due to a fauþ
input signal from the transducer, RW-3 readings indicated exceedances for an additional 5 days.
Plant maintenance is troubleshooting this transducer. At RW-4, the target level was exceeded on
4 days. The RW-4 pump was operating at approximately 17 g¡lm continuously during this period.

Sampling for Inorganics

Sample collected at RW-2 (November 3) indicated 78.3 mglL calcium and344 mg/L alkalinity. pH
data was collected atthe wells as follows:

6.89rr/03/99RW-5
6.64tr/03/99RW-4
7.83tt/03/99RW-3
8.52rr/03199RW-2
10.45ll/19/1999RW-l
DHDateWell

Based on this data, the minimum flow rate of HCI to RW-2 should be 0.1 gallons per day per gpm
of flow. Sample from RW-l was not collected for these constituents as requested. Because RW-3
has also recentþ shown signs of increased scaling, we have asked CRA to collect samples for
calcium and alkalinity, and collect pH data, af each of the recovery wells during the next monthly
data collection event so that we can reevaluate acid flow rates for all the wells.

A sample of pipe scale was submitted to Quanterra on December 15, 1999 for analysis of calcium,
magnesium, iron, manganese, sulåtes, sulfides, and phosphates. Silicon and carbonates analyses
were also requested, but could not be perfoimed due to inadequate sample volume. Analytical
results are anticipated in mid-January.

DNAPL Checks

ForNovember, no DNAPL was noted in RW-l, RW-2, or RW-3. "Trace amounts" were detected in
RW4 and RW-5.

In December, the following observations were noted:

^



Monthly Status Update
For December 1999

* - additional observaiion performed in coqiuction wilh Monthly DNAPL observations at Olin's reçest.

Air Stripper Influent/Effluent Sampling

November sampling of the air stripper influent and effluent was delayed due to a blockage in the
influent sampling port. The blockage has since been removed and sampling was re-scheduled for
concunent with December 1999 water level collection activities. Complete analytical data has not
been received for this sampling event.

Attøchment: Monthly Flow ønd Groundwøter LevelÐatø øccel spreødshed

chemical odor4-5 oz.Yesl gallonOBA-
10A. *

dark brown to black, cloudy, sediment, iridescent
sheen

NoI gallonRW-5

dark brown to black, cloudy, sediment, iridescent
sheen

NoI gallonRW-4

dark brown to black, cloudy, sediment, iridescent
sheen

NoI gallonRW-3

dark brown, cloudy, sedimentNoI gallonRW-2

dark brown, cloudyNol gallonRW-1

CommentsQuantity
Recovered

DNAPL
Presence

Volume
Purged

Well



Print Date: l/10/00

Olln - Niagara Falls
OlVÎÀIX Systems Check

Summary ofTotal Florv, Ayerage System Flow Rates, and Average Ground-\Yaþr Elevations

448,819

5385.825

789,786

9.477.430

225,643

2JO7.712

126,529

1.518350

60,16r

72t.v29

37.1to.218.0s.22.9t.4r,65093?

t9.817246

1999 Avemge

1999 Total

312,009

7.406223

497,873

t2-446.424

18s,84

4-637.109

72,353

1.808.835

45,6E8

1.742209

25.47.1lr34.21.71.1I,It3l08

27.835200

AvemE€

Total

2,4
a¿

932,191
919,468

878,832

863,843
736,290
774,596

51 r,135

277,495
408,ó15

41,24
60"535

20,1t4

876
853

844

52.'t
44.8

4;1

20.9

21.3

19.'1

t9.4
v.a
t7.4

I 1.5

5.0

0.9

1.4

0.5

0.0

0.0

0.0
6366.935

2,349,293
1,Ca4,ffi
2,083,001

Oct-99

Nov-99
Dec99

dth Otr 99

)
a

1

4

4

4

214,812
437,328
770,27É

663,996

908,309
872,352

14,305
278,727
316,791

122,975
222,431
1s7,635

26.8

41.4

50.4

53,137

863

59,270

4.8

9.8

77.8

14.9

20.3

20.2

3.1

6.2

7.3

1e

5.0

3.6

1.2

0.0

1.4

s219207

1,195,224
1,847,659

2,176,325

Jul-95

Aug-99
Sep9!

3rd Otr 99

1

a

1

4

4

4

142,761

165,574

157,637

785,958

796,659
748,81 8

129,803

102,34
87,762

237,754
213,374

70,596

123,O42

116,7æ
112,803

32.E

31.2

5.5

3.7
3.6

t8.z
17.8

17.3

3.4

2.3

2.4

5.5

4.8

1.6

2.8

2.6

2.6

3.991.584

t,419,313
t,39+656
1,177,615

Apr-99
May-99

Jun-99

2nd Otr 99

I
I

a

4
4
4

346,826
224,596
195,524

767,148
725,571
833,892

ló2,t81
171,019

1 81,540

1 8,178

723,770

229,745

860

117,795
134,871

29.4

33.8

35.3

7.8

5.6
4.4

t'7.2
18_0

18.7

3.6
4.2
4.1

0.41

3.1

5.1

0.02
2.9
3.0

4233.521

1,295,1,92

1,362,751

1,575,578

Ian-99

Feb-99
Mr-99

lst Otr 99

)^
2,4
a¿

431,56E

450,288
439,185

451,872

618,408
691,082

302,40
213,858
?.03,121

48,816
31,590
44,072

18,288

94,806
t5,&2

32.8

31.1

9.7

10.5

9.8

10.1

14.4

15.4

6.8

5.0
4.5

1.1

0.7
1.0

0.4
2.2
0.3

¿_05¿-g9f

1,252,945

I,21O8,950

1,393,101

Oct-9E
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Dec-98

4th Otr 98

2,3
)Á
2,4

253,011
152,300
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172,032
309,076

to? ?<o

169,255
306,316

12,441

26,894
107,966

72,501

5,554

1M,479

20.(.

11.6

26.C

5.7
3.4
7.1

6.5

3.8
7.7

6.6
3.7

0.3

0.6
2.5

i.6
0.1

2.4
2.583-1 sS

v21,665
526,034

I,135,460

Jul-98

Aug-98
Sep98

3rd Otr 98

1,3

2,3

2,3

100,28C

91,925
130,574

1 15,080

105,492
149,841

116,271

106,584

151,393

4,931
¿ stn
6,421

28,]35
26,341
37,415

8.5

7.5

l1.c

2.3

2.1

3.0

2.7
2.4
3.5

2.7

3.5

0.1

0.i
0.i

0.7
0.6
0.9

1 -175.7SS

365,291

334,862
475,ffi

Apr-98
May-98
Jm-98

2nd Otr 98

t,3
'1,3

'l,3

t6,471
12,353

12,353

18,902

14,176

14,176

1q0e8
14,323

r4,323

810

607

607

4,720

3,54
3,5û

1,3

l.l
t.c

0.4

0,3

0.3

0.4
0.4

0.3

0.4
0.4
0.3

0.0

0.0
0.0

0.1

0.1

0.1

150.000

60,00c

45,00c

45,00c

Jm-98
FeL98
Ma-98

lst Otr 9E

1,316,47r18,90219,0984,7201.30.40.4o.40.0rl.1

60.000
60,00cDeç91

4th Otr 97

R\ry-5RW-4RW-3RW-2RW-tTotalRW-5RW-4RW-3RW-2RW-1 Note

Avemse Flow RÐte (sDm)
Total

Quarterly
Florv (gal)

Total Flow

Period

l. Estimated total flow
2. Monthly flow totalizer datå

3. Average 0/o for tot¡lízed flow for Dec-97 througþ Jul-98.

4. oó flow calculated from month.ly totalizer data

- Data not available.

or/þrojectN¡agam FaHs/PtantNo21999/0Support/OMNX/DailyFlowLevelDatal:Mûìlyñow Sheet 1 of 1



Bellotti Mike CHAS

From:
Ser¡t:
To:
Cc:
Subject:

Bellottí, Míke CHAS
Monday, November 08, 1999 10:07 AM
'NYSDEC Wertz, Bill'
Brayley, Ben H NIAG; Damesimo, Armand NIAG
Niagara Falls pump-down notification

Biil:
This is to notify you that the Plant Production wells at our Niagara Falls facility, are down for pump repair. These are the
wells that are located in Plant 1, and which control C and C/D zone flow, as well as westernmost A and B zone flow. The
wells have been down as of Friday, November 5, and our work crews are currently working to get them back on line. I will
let you know as soon as repairs are completed and they are back on line. I will document the down-time in my next
quarterly report.

Mike Bellotti

I



Olin
P,O, BOX 248, 1186 LOWER RI\¡ER ROAD, NW, CHARLESTON, TN 37310.0248

(423) 336-4000 FAX: (423) 396-418S

October 4, 1999

Mr. William Wertz
New York State Dept. of Envíronmental. Conservation
Division of Solid Waste Management
50 Wolf Road
Albany, New York 12299

re: Monitoring Program: Olin Ghemicals
Buffalo Ave. Facility, Niagara Falls, Ny

Dear Mr. Wertz:

Thls is to request a modification in the cunent monitoring program for Olin's Niagara Falls Facility,
cunently being implemented to verify the effectiveness of ouiactive remediation-system.

The remedial system will have been online for two years as of December, iggg. As we approach
the two years on-line timeframe, we look back at the first two years of operation. ln that
timeframe, we have the system running under control, and, while there are ma¡ntenance issues,
there are no maintenance surprises. The system ís being run on a routine basis with routine
maintenance and occasional trouble-shooting. Hydraulið capture has been achieved. our
groundwater monitoring data have given us a gòod Characterizaiion of the groundwater quality,

Having achieved an operationalstatus in which the system runs routinely and well, Olin believes
that' at this time, it is appropriate to request a modification of some monitoring fasks, as
performed over the first two years of operation.

olin,,re9ueits that. ggoinninq in, the f¡rst quarter of vr2000. the frequencv of piezometric
nlonitqrinq bg reduceO from fnontnN to quàrt
of capture effectiveness, during the two months per quarter in wniðh fult piezometric data are not
t¡!.91 ov closely monitoring the drawdown target level in each recovery well via our automated
OMNX system. This will ensure that the head level in each recovery well is kept at a level which
has historically provided hydraulic capture, as measured by sitewíde piezomätric readings. of
course, the quarterly piezometric readings and plots will serve as a direct indicator of
groundwater capture. We believe that we have reached a level of confidence in our system
majntenance to produce higher flows on a consistent basis. Note that the installation of aciä and
Calsperse drip systems and the physical well cleaning in 19gg has enhanced the yield and total
!ows_ frgm the system. The table below summarizes the increases in system flów totals. The
detailed well yield and flow data are included in each quarterly report.

O L I N C.O B P O R A T I O N



Summary : Groundwater Volume Removed

TOTAL 21,468,266

Q1-99
Q2-99
Q3-99

4,233,521
3,991,584
5,219,207

year to date 13,444,312

Startup/Q1-98 [est]
Q2-98
Q3-98
Q4-98

210,000
1 , 1 75,799
2,583,159
4,054,996 8,023,954

Quarter groundwater extracted
gal

annual total
gal

Olin requests that. beqinnino ín the vr2ooo. the p?rameters bar¡um. cooÞer. cvanide. lead. z¡nc.

methanoi ánd tñe sèm¡volatile comoound trichloroohenol be removed from the analvtical
parãrnétei lisf Tnis removal would be done with the understanding that, at such time as the
remed¡el system approaches it's end point, these parameters may be re-instated to ensure full
remediation compliance

Results to date for all of these parameters are included on the attached diskette. As the data

show, none of these parameters represents a significant portion of the contamination onsite.

o Trichlorophenol has been detected at only one well at 14 ug/l
o Methanol was detected in several wells upon system startup , but has not been detected

since then.
o Barium has not been detected at levels greater than the MCL in any sample to date (total

and dissolved).
o Copper has not been detected at levels greater than the MGL in any sample to date (total

and dissolved).

" Cyanide has had 5 detected MCL exceedences in all samples to date, each of which
were at or less than 1 mg/|.

o Lead (dissolved) has had 4 MCL exceedences in all samples to date, each of which were
on the order of far less than one mgil.

. Zinc (total and dissolved) has had one MGL exceedence in all samples to date.

We believe that the elimination of these parameters would not adversely affect the tracking of
system effectiveness. Of course, OIin will continue to sample for the contaminants of primary

concern: mercury, pesticides and volatile organic compounds.

We believe that we have made significant progress since system startup in running the

remediation system efficiently and effectively. We will continue to improve the system and monitor

its effec{iveness. Kindly respond at your earliest convenience, so that we may plan our monitoring
program for the year 2000.

Please direct any queslions or comments to me aI4231336-4587. Thank you.

Sincerely,

M J.

ful,,

OLIN CORPORATION



New York State Department of Environmental Conservation
Division of Solid and Hazardous Materials
Elureau of Radiation & Hazardous Site Management, Room 460
50 Wolf Road, Albany, New York 12233-7240
Phone: (518) 457-9253 . FAX: (518) 457-9240
Website: www. dec. state. ny. us

John P. Cahill
Commissioner

December 22,1999

Mr. Michael J. Bellotti, P.G.
Senior Associate Hydrogeologist
Olin Chemicals
P.O. Box 248

Lower River Road
Charleston, TN. 37310

Dear Mr. Bellotti:

Re: Groundwater Collection System Performance Monitoring Report

The New York State Department of Environmental Conservation (Department) has

reviewed the "Quarterly Report, Olin Chemicals Buffalo Ave. Facility" which was submitted by
Olin in July 1999 and a similar report which was submitted in October 1999. The reports cover
the operation of the remedial system from April l, 1999 through September 30, 1999. Overall, it
appears that Olin has made progress in improving the reliability and effectiveness of the remedial
system in 1999, however, the Department remains concerned with certain aspects of the
operation of the system. The Department has the following comments on the reports:

Operation of RW-1 has not been satisfactory. Although Olin made substantial progress in
keeping the well in operation earlier ín 1999, data from July, August and September
indicate that further maintenance of the well and its associated transport components is
required. Olin should monitor the future performance of the well closely, and should take
any measures necessary to keep the well operating effectively.

Based upon the information presented in the reports, it appears ttrat the recovery -wcll

effrciencies decrease dramatically if mineralization of the well components impedes flow
to the wells. Olin should continue to measure the efficiency of each pumping well by
comparing the water level in the well with the water level in the adjacent piezometer on a
monthly basis. Olin should modifu Appendix G of the "Corrective Measures
Implementation Site Operations and Maintenance Plan to include "Standard Operating
Conditions" related to the well efficiency. (As an example, head differences in excess of
.5 feet might require inspection and evaluation of the well; head differences in excess of 1

foot might require well maintenance.)

Based upon the information presented in the reports, it appears that the OMNX system is
not providing reliable representations of the water levels in the wells in which OMNX

1

2

a
J
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probes are installed. Olin should take actions to improve the accuracy of the OMNX
system measurements.

There appears to be a substantial disparity between the "Target Groundwater Elevations"
which Olin has established for each of the recovery wells and the measured groundwater
elevations (either by hand or OMNX) associated with the respective wells. A tabulation
and plots of those differences is enclosed for Olin's review. Please explain.

In addition to reviewing the quarterly report discussed above, the Department has also
considered Olin's letter of October 4, 1999 in which the company requests a reduction in the
frequency of potentiometric surface monitoring from monthly to quarterly, and requests the
temporary removal of certain parameters from the chemical monitoring program. The
Department has the following comments on those requests:

As noted above, the OMNX system has not been shown to provide accurate
representations of the potentiometric surface. The monthly hydraulic monitoring program
should continue. Should Olin so desire, the Department will reconsider a change in the
program if Olin can demonstrate, using monthly data from the first six months of 2000,
that an alternative monitoring program could provide an acceptably reliable measure of
system performance. In addition, Olin should consider repositioning the OMNX probes
so as to record the potentiometric surface in the recovery well piezometer rather than in
the recovery well itself.

Because the compounds which Olin has proposed for temporary removal from the
chemical monitoring program have not been frequently detected in Olin's wells, they are

currently not useful for tracking the performance of the remedial system. Therefore, Olin
may temporarily remove barium, copper, cyanide, lead, zinc, methanol and
trichlorophenol from the program. Those parameters must be included in any future
monitoring package associated with the proposed termination of the recovery system or
one of it's wells.

Should you have any questions regarding these issues, please call me at (518) 457-9253

Sincerely

íL¿'rL€
William E. Wertz, Ph.D.
Senior Engineering Geologist
Bureau of Hazardous W'aste Facilities
Division of Solid &,Hazardous Materials

enclosures

J. Strassburg, Olin
J. Reidy, EPA Region II

1

2
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551.655 1.6550.8554.8NMPlotted GW Elevation
B Zone 418/99

II06NAElevation Difference
(Measured - Target)

551s49551555NMMeasured GW I'ilevatron

-311NANAElevation Difference
(Average - Target)

547551552NANMAverage GW Elevation

5f,U550551549s52Target GW Elevation

RW-sRW-4RW-3RW-2RW-1

Groundwater Collection System Status (4lll99-4130199)

s53.4552.3551552551.1Plotted GW Elevation
B-Zone 5ll7/99

3.¿031Elevat!on Difference
(Measured - Target)

s53552551552551Measured GW Elevation

I0-2NAElevation Difference
(Average - Target)

-2

547551551547NMAverage G'W Elevation

550550551549552Target GW Elevation

RW-5RW-4RW-3RV/-2RW-1

Groundwater Col lection System Status (5 I I / 99 -5 I 3 | /99)



553.4553.01552.3548.9551.1Plotted GW Elevation
B-Zone 6/4199

331I1Elevation Difference
(Measured - Target)

553553552550551Measured GW Elevatron

-lI2-2NAElevation Difference
(Average - Target)

549551553547NMAverage GW Elevation

550550551549552Target GW Elevation

RW-5RW-4RW-3RW-2RW-1

Groundwater Collection System Status (61 l199-6130199)

557.555 8.1s57.9554.9558.5Plotted GW Elevation
B-Zone 7/23199

7.58.16.95.96.6Elevation Difference
(Measured - Target)

557.5558.1554.95s8.6Measured GW Elevatron 5s7.9

2-36_)NAElevation Difference
(Average - Target)

552547557547NMAverage GW Elevation

55055055L549s52Target GW Elevation

RW-5RW-4RW-3RV/-2RW-l

Groundwater Collection System Status (7 I I I 99 -7 13 I 199)



556.9558.1557.55s35s8.9Plotted GW Elevation
B-Zone 8130/99

78o.547Elevation Difference
(Measured - Target)

557558s59 557.5553Measured GW Elevatlon

NM-17MNNMElevation Difference
(Average - Target)

NM549558NMNMAverage GW Elevation

550550551549552Target GW Elevation

RW-sRW-4RW-3RW-t RW-2

Groundwater Collection System Status (8 I I I 99 -8 I 3 0 I 99)

558557.5551.4556.4Plottecl GW Elevation 554.3

Elevation Difference
(Measured - Target)

Measured GW Elevation Not
provided in
report

5I6NM3Elevation Difference
(Average - Target)

555558557NM555Average GW Elevation

550550551549s52Target GW Elevation

RW-5RW-4RW-3RW-2RW-1

Groundwater Co llection System Status (9 / | I 99 -9 I 3 0 I 99)



h/easured vs Target Groundwater Elevation
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Measured vs Target Groundwater Elevation
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0 200 400

Scale 1 inch = 200 feet

NOTE

' : Well dry, olevation of bottom of A-Zone used in contouring.
+ i Boltom of A'Zone elevation used in contouring,

^: 
Wator Elevation not obtained from Olin Production Woll.

o : Buffalo Avenue Sewer invert is assumed to bo a çlroundwater sink. The piezometric surface is ostimatêd as lho bottom
of thê A-zone, Ïho bottom of ths A-zon6 along Buffalo Avsnue was estimated from borings OBA.1A, OBA.2A, OBA.3A, and OBA-114
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Averaged using daily f low rates
since previous monthly field
m eas u rem ents.

Three water level moasuroments wero obtained in Gill Creek throughout tho day at 9:44am (564 feet),
12:03pm (563.9 feet), and 17:08pm (563,4 feot). The Gill Creek elevation (563.9 fe€t) coinciding with
lhs time wator levol measuremenls we16 obtained in th6 pi€zom6ters along Gill Creek was used
in contouring in A zonê,
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' : Well dry, elevation of bottom of A'Zone used in contouring.
+ : Bottom of A-Zone elevation used in contouring.
o: Buffalo Avenue Sewer invÊrt is assumed to be a groundwater s¡nk

The p¡ezomêtric surface is est¡mated as the bottom of the A'zone
The bortom of the A-zone along Buffalo Avenue was est¡mated from borings OBA-14, OBA'24, OBA-34, and OBA-1 1A
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Thrse watêr lavel measuremants we16 obtained in Gill Creek throughout the day at 9:44 am (564 feet)
'1 2:03 pm (563.9 feer), and 17:08 pm (563.4 feet). The Gill Creek elevation (563.9 fee0 coinciding with

the time water level measurements were obtaíned in the piezometers along Gill Creek was used

in contouring in A zone.
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¡: Olin Production Well.
o: Bullalo Avenue Sewer invsrt is assumed to be a ground-water sink, The piezometric surface is not known

The ground watêr contours w616 ostimatod basod on the sowêr ìnvert olevation.
PN-28 olevation used as dummy points nofih of RW.2,

Averaged using daily flow rates
since previous monlhly field
measurements,

Three water level measurements wê16 obtained in Gill Creek throughout the day ât 9:44am (564 fêot),
12:03pm (563.9 feet), and 17:08pm (563.4 foet). The Gill Craek slevation was not us6d in contouring
lhe B zone but is included on ths map for comparativs purposes.
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Elevation not used in contouring.
Olin Production Well.
Buffalo Avenue Sewer invert is assumed to be a ground-water sink. The piezometric surface is not known.

The ground water conturs were estimated based on the sewer invert elevation.
PN-28 elevation used as dummy points north of RW-2.

O
I

Thr€e water level measurements wor€ obtained in Gill Creek throughout the day at 9:44 am (564 feet),

12:03 pm (563.9 feet), and 17:08 pm (563.4 feet). The G¡ll Crêek elevation was not used ¡n contouring

the B zone but is included on the map for comparative purposes.

POTENÏIOMETRIC SURFACE CONTOUR GENERATED USING SURFER FOR WINDOWS BY GOLDEN SOFTWARE,INC. 1999. CAPTURE ZONE BOUNDARY WAS DRAWN BASED THE FLOW PATHLINES GENERATED BY GWPATH



POTENTIOMETRIC SURFACE .- C ZONE
(0cToBER 7, 1999)

Figure 3Job No.: 12000-8-0030

LAWGIBB Group itlember

LAWOLIN CHEM ICAL
NIAGARA FALLS, NEW YORK

oBA-12C(554.?LüD

\\

MW.22c(s5a.Q'!,,4r 
| ,

l
Sewer-48

ì

'ãfi,

./_
_Sew-er:2.!_

L-
a

I

dl
î) ê

(I)

.. Ir i{l¡ OB

lt
I

{9-
osÀ-ìfrlas¡.r)

ÉF} Lr 'l
rÐ

,þ

l¡)q)
¡/)

rìll
LùI- *,'9

iÞil
i

' .lT, I

... 
_ _'-.r,sn4-,..-,- -

.P rod u ctio n
o a t-tc(àsz.a) 

'1)ell - 
oBÀ.1

o B A-4C(55e.0) (.)

ri

r"o 
'rl^l '-l lirÙ.r' 

l._r _.tl

-t
-f

I
I

I'I
,,']

|--,i () i (Ì\
\,.!'|--t_

it_
{m}

_ _ _I
% l_l__1

ìr L-*-1".@ttt6
r$

LEGEND

O GILL CREEK [/ONITORING POINT

  OLIN PRODUCTION WELL (FLOW RATE FROM DUPONT)

O WATER OUALITY MONITORING WELLS

o A/B ZONE PIEZOI\¡ETER NESTS

Ô GRoUND WATER FEcoVERY WELLS (FLoW RATE FRoM oMNX SYSTE[¡)

tl pAsstvE RELTEF wELLS

O SEWER INVERT

PBOPERTY LINE

s6s ESTtMATED cROUND-WATEB CONTOUR LTNES (CONTOUR TNTERVAL

Ave rage
W ell Flow Ra m

Olin Produclion Well 595

-

0 200

Scale 1 lnch = lQQ ¡ss¡

400

NOTE
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-[hree water level measurements were obtained il Gil] Creek throughout the day at 10:00am (563.2 feet)
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the time water level measurements were obtaineci in the piezometers along Gill Creek was used

¡n contolrring in A zone.
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The bottom of the A-zone along Buffalo Avenue was estimated from borings OBA-14, OBA-24, OBA-34, and OBA-114
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Thrêe water level measurements wêrê obtained in Gill Creek throughout the day at 10:00 am (563.22 feet)

12r30 pm (563,4 feer), and 15:10 pm (563.3 feet). The Gill Creek elevation (563.4 feet) coinc¡ding with

the time water level measurements were obtained in the piezometers along Gill Creek was used

¡n contouring in A zone.
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Olin Niagara Falls
Plant 2 Area Remediation

Summary: Contaminant Mass and Groundwater Extracted
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olin Niagara Falls Plant site: Frant 2 Area Remediation
Groundwater Gontaminant Mass Removed
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2.20E--06

0.00006170
0.00000163
0.00006345
0.00029887

0.00000006
0.00000000
0.00000001
0.00000000

121,997
'l,137,245
2,374,729
2,730,491

121,897
1,137,245
2,374,729
2,730,491

2,572
121,997

1,137,245
2,374,729
2,730,491

I
7.52
1.85

150.ô8
816.06

976.3

Q4-99

0.

0.01
0.00
0.01
0.00

0.02

Q4-e9

0.08
0.08
3.55
3.19

6.9

3.8
3.8
3.8
3.8

3.8
3.8
3.8
3.8

PESTICIDES

93. .20E-06 1

0.00000067
0.00000007
0.00000149
0.00000117

3.8
3.8
3.8
3.8

2.20E-06
2.20E-A6
2.208-06
2.208-06

conc [Al MASSflow
llon

conversionconv
lb

GOnv
liter /

lb
GOnvconc onconversGOnv

liter /

m
flowconc conversionconv

tb
conv

liter /

fA] = TOTAL OF PARAMETER GROUP IN QUARTERLY GRAB SAMPLE FROM DISCHARGE HEADER



Olin Niagara Falls Recovery Wells:

Extracted GW Quality: 4Q-99

RW-1

RW-1

RW-1

RW-1

RW-l
RW-1

RW-1

RW-1

RW-1

RW-1

RW-.1

RW-1

RW.I
RW-1

RW-1

RW-1

RW-1

RW-'1

RW-t
RW-.I

RW¡
RW-'I

RW-.I

RW..I

RW.I
RW-l

RW.l

RW-1

RW-1

RW-1

RW.1

RW-1

RW-1

RW-1

RW-1

Location lD

CYANIDE

2,4,6-TRICHLOROPHENOL

VINYL CHLORIDE

TRICHLOROETHYLENE IICÐ
tEn+1.2-DICHLOROETHENE

TETRACHLOROETHENE (PCE)

METHYLENE CHLORIDE

cie 1,2-DICHLOROETHYLENE

CHLOROMETHANE

CHLOROBENZENE

CARBON TÊTRACHLORIDE

BENZENE

1,4-DICHLOROBENZENE

1.3-DICHLOROBENZENE

1.2-DICHLOROBENZENE

l,2,4.TRICHLOROBENZENE

1.I-DICHLOROETHENE

1,1,2-TRICHLOROETHANE

1. 1.2.2.TTTRACHLOROEf HANE

1.1,1-TRICHLOROETHANE

GAMMA BHC (LINDANE}

DELTA BHC IDELTA HÐGCHLOROCYCLOHEXANEI

BFTA BHC (BETA HEXACHLOROCYCLOHEXANE)

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEX,ANEI

METHANOL {METHYL ALCOHOL)

MERCURY

MERCURY

zlNc
zlNc
LEAD

LEAD

COPPER

COPPER

BARIUM

BARIUM

Paramêter Name

0.013

1900

300

350

260

4600

9.2

9.7

0.013

0.01ô

Result

900

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Qual¡fier

8310

18.9

0.016

Daram orouD totâl

0.01

330

'170

170

170

330

170

170

170

170

170

170

17o

170

170

170

0.5

0.5

0.5

o5
1

0.00't

0.001

o.o2

0.02

o oo3
0.003

o.025

0.025

o2
o.2

Detect¡on L¡mlt

10

170

170

170

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normaf

Normal

Normaf

Nomel
Normal

Nomal

Normâl

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

NÕrmâl

Normal

Normal

Normal

Normal

Normal

No¡mal
Normal

Normal

Normal

Normal

Normal

SamDleTvÞe

MGiL

UG/L

UG/L

UG/L

UG/L

LJG/L

UG/L

UG/L

UG/L

UGiL

fJG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

LlG/L

UG/L

UG/L

UG/L

UG/I

MG/L

MG/L

MGIL

MG/L

MGiL

MG/I

MG/L

MG/L

MG/L

MG/L

MG/L

Units



Olin Niagara Falls Recovery Wells:

Extracted GW Quality: 4Q-99

RW-2

RW.2
RW-2

RW-2

RW-2

RW-2

RW.2

RW-2

RW-2
RW-2

RW.2

RW-2

RW-2

RW-2

RW.2

RW-2

RW-2

RW-2
RW.2

RW-2

RW-2

RW-2

RW.2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2

RW-2
RW-2

Lomtid ID

1. I,2,2-TETRACHLOROFTHANE

1,1.I-TRICHLOROTTHANE

GAMMA BHC (LINDANÐ

BETA BHC (BETA HEXACHLOROCYCLOHEXANA

ALPHA BHC IALPHA I{EXACHLOROCYCLOHEXANËì

METHANOL (METHYL ALCOHOL)

MERCURY

MERCURY

ztNc
zrNc

LEAD

LEAD

COPPER

COPPER

BARIUM

BARIUM

Parameter Name

CYANIDE

2, 4,6-TR¡CHLOROPHENOL

VINYL CHLORIDE

TRICHLoRoETHYLENE ITCE}

tEns-1.2-DICHLOROETHENE

TETRACHLOROETHENE IPCÐ

METHYLENE CHLORIDË

c¡s-1 .2-DICHLOROETHYLENE

CHLOROMETHANE

CHLOROBENZENE

CARBON TETRACHLORIDE

BENZENE

l,4.DICHLOROBENZENE

I.3-D¡CHLOROBENzENE

1.2.DICHLOROBENZENE

l.2,4.TRICHLOROBENzENE

,1,1-DICHLOROETHENE
l,l,2.TRICHLOROETHANE

DELTA BHC fDELfA HEXACHLOROCYCLCJHFXANFI

Result

4000

1 500

170

540

180

ooñ

o-t
5.8

35

o.oo72

0.0031

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Qual¡f¡er

79.9

o.go72

Daram orouD total

7,380
330

170

170

170

330

170
170

170

170

'170

170

170

'170

170

170

170

5

0.æ04

0.0002

0.02

0.o2

0 003

0.003

o.025

0.025

o.2

o.2

Detection Lim¡t

0.01

10

170

170

Normal

Normal

Normal

Normal

Nörmal

Normal

Nomal
Normal

Normal

Nomal
Normal

Nohâl
Normal

Normal

Normal

Normal

Nôrmâl

Normal

Normal

Normal

Normal

Normâl

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Nomal
Normal

Normal

Normal

SaftDleTvoe

MG/L

UGiL

UG/L

UGiL

IJG,/I

UG/L

IJG/L

UG/L

UG/L

UG/L

UG/L

UG,/L

UG/L

IJG/L

UG/L

UG/L

IJG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

MG/L

MG/L

MG/L

MGiL

MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

Un¡ts



Olin Niagara Falls RecoveryWells:

Extracted GW Quality: 4Q-99

RW-3

RW-3

RW-3

RW€
RW-3

RW-3

RW-3

RW.3

RW-3

RW.3

RW-3

RW-3

RW.3

RW.3

RW-3

RW.s

RW-3

RW-3

RW-3

RW-3

RW-3

RW.3

RW-3

RW-3

RW€

RW-3

RW-3

RW-3

RW-3

RW3
RW-3

RW-3

RW-3

RW-3

Lôcation lD

CYANIDE

2,4, 6.TRICHLOROPHENOL

V¡NYL CHLORIDE

TRICHLOROETHYLENE (TCÐ
irans-1,2-DICHLOROETHENE

ÏETRACHLOROETHENE {PCÐ

MEÌHYLENE CHLORIDE

c¡s..I,2-DICHLOROETHYLENE

CHLOROBENZENE

CHLOROMETHANE

CARBON TETRACHLORIDE

EENZENE

1,4^DICHLOROBENZENE

I,3.DICHLOROBENZENE

1,2ÐICHLOROBENZENE

1.2, 4.TRICHLOROBENZENE

1,l.DICHLOROElHENE

I,1.2.TRICHLOROCTHANE

1, 1,2,2-TETRACHLOROETHANE

1,1,1-TRICHLOROTTHANE

GAMMA BHC (LINDANE}

DELTA BHC OELTA HEXACHLOROCYCLOHEXANEI

BETA BHC (BETA HEXACHLOROCYCLOHEXANÐ

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANÐ

MEf HANOL (METHYL ALCOHOL)

MERCURY

MERCURY

zrNc
ZINC

LEAD

LEAD

COPPER

COPPÊR

BARIUM

BARIUM

ParametEr Name

30

12

ô
IJ

100

o.32

7.4

o.72

0.00028

0.026

0.027

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Qua¡¡fier

194.7

4.44

0.00028

Daram orouD totel

0 0'l

10

4

2

2

2

2

4

2

2

2

2

2

2

2

2

2

2

0.2s

o.25

Q.2s

o.25

1

0.0002

0.0002

oo2
o.02

0.003

o oo3

0.025

0.025

o.2

o.2

Detection Limit

Normal

Normal

Normäl

Nomal
Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Nomal
Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Norñal
Normal

Normal

Nomal
Normal

Nomal
SamDleTvpe

MG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGiL

UG/L

IJG/L

UG/L

UG/L

UG/L

UG/L

UG/I

UGiL

UG/L

UG/L

UG/L

IJG/L

UG/L

UG/L

UG/L

UGiL

MG/L

MG/L

MG/L

MGiL

MG/L

MG/L

MG/L

MG/L

MG/1

MG/L

MG/L

Units



Olin Niagara Falls Recovery Wells:

Extracted GW Quality: 4Q-99

RW-4

RW.4
RW-4

RW.4

RW-4

RW*4

RW-4

RW-4

RW.4

RW4
RW-4

RW4
RW-4

RW4
RW.4

RW.4

RW.4

RW-4

RW-4

RW.4

RW-4

RW-4

RW-4

RW.4

RW4
RW-4

RW.4

RW-4
RW.4

RW-4

RW-1

RW-4

RW-4

RW-4

RW4

Location lD

I,1,1-TRICHLoRÖETHANE

CYANIDE

2,4,ô-TRICHLOROPHENOL

VINYL CHLORIDE

TRICHLOROETHYLENE (TCE]

tEns'l,2-DICHLOROETHENE

TETRACHLOROETHENÊ IPCÐ
METHYLENE CHLORIOE

c¡s-1,2-DICHLOROETHYLENE

CHLOROMETHANE

CHLOROBENZENE

CARBON TÊTRACHLORIDE

BEMENE
1,+DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,2-DICHLOROBENZENE

l.2,4.TRICHLOROBENZENE

1,1 -DICHLOROETHENE

-1, 1.2-TRICHLOROFTHANE

1,l,2,2.TETRACHLOROETHANE

GAMMA BHC (LINDANÐ
DELTA BHC (DELTA HEXACHLOROCYCLOHEXANE)

BETA BHC IBETA HEXACHLOROCYCLOHÐ(ANFI

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE)

METHANOL (MFTHYL ALCOHOL)

MERCURY

MERCURY

ztNc
ztNc
LEAD

LEAD

COPPER

COFPER

BARIUM

BARIUM

Parameter Name

2400

2500

720

200

1500

270

70

12

7.6

89

0.00073

0.084

0.079

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Qual¡f¡er

7.590

178.6

0.o0073

Darem orouo total

0_01

JO

330

170

170

170

170

170

330

170

170

170

170

170

170

170

170

170

'170

'170

5

5

1

0.0002

0.0002

o.o2

0.02

0.003

0.003

oo25
0.025

o2
0.2

Dêtec'tion L¡mit

Normal

No¡mal

Normal

Normal

Normal

I'lormal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normãl

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Norma¡

Normal

Nomal
Normal

Nomal
Normal

Normal

Nomal
Nomal
Normal

SamDleTvDe

MG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG,'L

UG/L

UG/L

UG/L

UG/L

MG/L

MG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

MG/L

MG/L

MG/L

MG/L

MG,/L

MG/L

MG/L

MG/L

MG/L

Units



Olin Niagara Falls Recovery Wells:

Extracted GW Quality: 4Q-99

RW-5

RW-5

RW-5

RW-5

RW-5

RW-5

RW.5

RW-5

RW-5
RW-5

RW-5

RW-5

RW.5

RW-5

RW-5

RW-5

RW-5

RW.5

RW-5

RW.5

RW.5

RW-5

RW-5

RW-5

RW-5

RW.5

RW-5

RW-5

RW-5

RW-5

RW-5

RW.5

RW-5

RW-5

RW-5

RW-5

RW-5

RW-5

RW-5

RW.5

RW-5

RW-5

RW-5

RW-5

RW-s

RW-5

RW-5

RW-5

Location lD

COPPEI

CARBON TETRACHLORIDE

CARBON

BENZENE

BENZENE

I

1,4-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,2-DICHLOROBENZENE

l.2.4.TRICHLOROBENZENE

1,I-DICHLOROETHENE

1 1

1 1

1,I,2-TRICHLOROETHANE

1, l,2,2.TFTRACHLOROETHANE

1,.1,2,2-TTTRACHLOROETHANE

1 I

1,1,1-TRICHLOROETHANE

GAMMA BHC (LINDANE)

GAMMA BHC ILINDANÐ

BHC TA

DELTA BHC (DELTA HEXACHLOROCYCLOHEKANEI

BEr4 gLlC GFrA HEXACHLOROCYCLOHEXANB

BFIA BHC (BETA HEX,ACHLOROCYCLOHEXANE}

ALPHA

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANÐ

METHANOL (METHYL ALCOHOL)

IVERCURY

MERCURY

MERCURY

MERCURY

zrNc

zlNc
zrNc
ztNc
LEAD

LEAD

LEAD

LEAD

COPPER

COPPER

COPPER

BARIUM

BARIUM

BARIUM

Pammetêr

3900

3700

Êt

'10

11

5.4

5.1

72

69

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

NO

NÐ

NO

ND

ND

ND

ND

ND

ND

ND

ND

139.75

0

total

1000

I 000

1000

1000

1000

1000

1000

1000

1 000

1000

1000

1000

r000

'1000
1000

1 000

'loo0
I 000

1000

1000

5

5

5

5

5

5

5

5

0.0002

0.0002

o.0002

0.0002

o.o2

0.02

0.02

o.v2

0 003

o.oo3

o 003

0_003

o.o25

0.025

o.025

0.025

o_2

o.2

o.2

o.2

Detecüon L¡mit

Duplicate

Normal

Duolíæte

Normal

Duol¡cate

Normal

DuÞl¡cate

Nórmal

Dupl¡cate

DuÞlicate

DuoliÞte
Nomal
Normal

Normal

Duplicate

Duolicale

Normal

DuÞl¡æte

Normal

Duplicate

Normal

Duþlicate

Nomal
Normal

Dupl¡cate

Normal

Duþlicete

Ðupliæte

Nomal
Dupl¡cate

Normal

Normal

Dupl¡cate

NÕrmal

Dupli€te
Normal

Dupli€te
Duplicate

Normal

Dupliæte

Normal

Dupl¡cate

Normâl

No¡mal

Dupl¡æte

Dup¡¡cate

Normal

Dupl¡cate

Normal

SamÞleTyDe

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

IJG/L

UG/I

UG/L

UG,iL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

MG/L

MG/L

MG/L

MG/L

MCJL

MG/L

MGiL

¡,4G/L

MG/L

MG/L

MG,/I

MG/L

MG/L

MG/L

MG,¿L

MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

Un¡ts



Olin Niagara Falls Recovery Wells:

Extracted GW 4Q-99

RW-5

RW-5

RW.5

RW-5

RW-5

RW-5

RW.5

RW-5
RW-5

RW.5

RW-5

RW.5

RW-s

RW-5

RW-5
RW.5

RW-5

RW-5

RW-5

RW.5

CYANIOE

CYANIOE

2,4,ô-TRICHLOROPHENOL

2,4,6-TRICHLOROPHENOL

VINYL CHLORIDE

VINYL CHLORIDE

TRICHLOROETHYLENE fiCEì

trans-I,2.DlCHLOROETHENE

tFns¡, 2-DICHLOROETHENE

MEfiYLENE CHLORIDE

cis-l
ci9.f .2-DJCHLOROETHYLENE

CHLOROMETHANE

CHLOROBENZENE

o075
0.018

20000

19000

12000

12000

4300

4200

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

35,750

0.01

0.01

10

'10

2000

2000

1000

'1000

1000

1000

1000

'1000

1000

1000

1000

1000

2000

2000

1000

1000

Duolicate

Dupl¡cate

Normal

Normal

Normal

Duplicate

Duolicate

Normal

Duolicate

Normal

Duþl¡cate

Normal

Dupl¡cate

Normal

Normal

Normel

Dupl¡cate

Normal

Dupl¡cate

Normal

MG/-l-

MG/L

UGiL

UG/L

UGIL

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UGiL

UG/L

UG/L

UG/L

UG/L
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