


Tanuary 7, 2002 VIA AIRBORNE EXPRESS s@gg

U",-;J :[\J/ 3
Mr. Daniel King P. E. Nre o /002
Division of Environmental Remediation buﬁ(@'m KRG o
New York State Department of Environmental Conversation %REL»%U!JPFL

270 Michigan Avenue
Buffalo, New York 14203-2999

Subject: Frontier Chemical - Pendleton Site, Pendleton, New York
Order on Consent (#B9-0270-89-05)
October 2001, Semi-Annual Report #9
Post Closure Operation, Maintenance, and Monitoring Activities,

Dear Mr. King:

In accordance with the approved Pendleton O & M Manual, enclosed are three copies of
the Semi-Annual Report on the Post-Closure Operation, Maintenance, and Monitoring of
the Closure Components for the Frontier Chemical-Pendleton Site by the Pendleton PRP
Group.

The submittal of this report was delayed to allow the Pendleton PRP Group to respond
primarily to NYSDEC comments dated May 30, 2001 relating to hydraulic containment.
The letter requested that the Pendleton PRP Group collect groundwater samples from
specific piezometers, analyze the samples for specific parameters and include the
analytical results and a summary report in the subsequent semi-annual report. We regret
that completion of this report has been delayed by including the requested information.

If you have any questions regarding the above submittals, please contact me by telephone
at 423-336-4057, by facsimile at 423-336-4166 or by e-mail at jmburns@olin.com.

Sincerely,

endleton PRP Group

ohfn M. Bu\résy\
halrman, Technical Committee
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Introduction

This ninth semi-annual report is submitted on behalf of the Frontier Chemical - Pendleton Site
PRP Group (PRP Group) for the Frontier Chemical - Pendleton Site located in Pendleton, New
York. This report summarizes the activities performed since March 2001 for Post-Closure
Operation, Maintenance, and Monitoring of the Closure Components at the subject site.

Background

The Frontier Chemical-Pendleton Site is located on Town Line Road in the Town of Pendleton,
Niagara County, New York. The total site comprises approximately 22 acres of the 75-acre
Frontier Chemical property. Prior to remediation activities, Quarry Lake, a flooded quarry that
resulted from the excavation of clay for use in clay brick and tile manufacturing at an on-site
facility, occupied 15 acres of the 22-acre site. The remaining 7 acres, identified as the former
Process Area, were utilized by Frontier Chemical Waste Process, Inc. (Frontier) when the site
was operated as an industrial waste treatment facility from 1958 to 1974. Plating wastes, pickle
liquors and other liquid acid wastes from plating and metal finishing industries were treated at
the site, with residuals from the waste treatment process being discharged into Quarry Lake.
Much of the former Process Area was filled and graded following termination of waste treatment
operations.

The site remediation project with remedial designed by O’Brien & Gere Engineers, Inc. and
remedial action by Sevenson Environmental Services, Inc. included the following major
components:

1. Dewatering Quarry Lake to allow drying and consolidation of sediments;

2. Excavation and relocation of sediments from Quarry Lake after dewatering operations to
within the limits of the capped area;

3. Excavation and relocation of surface soils, fill or debris to within the limits of the capped
area;

4. Capping of consolidated sediments, previously dredged materials, and surface soils with a
low-permeability cap;

5. Installation, in conjunction with a cap, of a low-permeability barrier to ground water flow;

6. Construction of a ground water collection trench along the eastern shore of Quarry Lake and
the southern portion of the capped area;

7. Reconstruction of the berm around Quarry Lake and installation of a new outlet structure;

8. Construction of a ground water pumping station consisting of a wet well and dry vault;

9. Installation of a ground water pre-treatment system within the dry vault;

1

0. Conveyance of collected and pre-treated ground water to the local Publicly Owned Treatment

Works (POTW);

11. Creation of new wetlands at the site;

12. Construction of a surface water swale adjacent to the cap access road to direct surface water
away from the capped area;

13. Installation of piezometers inside and outside the capped area and a standpipe within the
ground water collection trench; and

14. Installation of a chain link fence around the capped area and pump station to limit access.



Discussion

Post-closure operation, maintenance, and monitoring of the closure components of the Frontier
Chemical-Pendleton Site are the responsibility of the Pendleton PRP Group. Operation,
maintenance, and monitoring activities performed by the Pendleton PRP Group during this
reporting period includes the following five elements:

1.

Routine inspection and maintenance of constructed features, including the capped area,
ground water collection and conveyance system, surface water runoff facilities,
constructed wetlands, access road, perimeter and containment berms, and outlet weir,

The semi-annual site was performed on October 8, 2001. A copy of the inspection report
is included in Attachment D.

A water elevation chart is included in Attachment A. This water level chart depicts the
lake elevation starting in April 1996 until present.

Operation and maintenance of the ground water pre-treatment system, as described in the
Pre-Treatment System Operations Plan, O’Brien & Gere, 1997.

Included in Attachment B are the operation and maintenance activities performed during
this reporting period. The activities include monthly submittals to the Niagara Country
Sewer District #1 detailing analytical and discharge flow data. The first semi-annual
submittal to the Niagara County Sewer District occurred on November 8, 2001.

Operation, Maintenance, and Monitoring Activities for the site during this reporting
period are summarized in Table B-3.

Regarding performance of a ground water monitoring program, the report “Frontier
Chemical - Pendleton Site, Semi-Annual Ground Water Monitoring Report” dated
October 2001 is included in Attachment C.

The main purpose of the groundwater monitoring program is to monitor on-site and off-
site groundwater condition and to verify that an inward hydraulic gradient is occurring
within the capped area and to evaluate the operation, maintenance, and monitoring
activities and identify proposed changes to the O&M Manual or site procedures and
policies which would provide a safer and/or more cost-effective operation.

4. Recordkeeping

Records for site operation and maintenance activities are maintained at the site and the
Olin Corporation Charleston Plant. These records include daily and weekly logs and
charts. Glynn Geotechnical provides assistance to the site caretaker and updates O&M
documentation. '

O’Brien & Gere Engineers provide ground water level measurement, sampling,
monitoring, and analytical field and office support. The PRP representative maintains



analytical results and reports submitted to NCSD #1 and NYSDEC at the Olin’s
Charleston Plant. These records are available for your review and inspection.

Conclusions

The work performed during this reporting period, April 2001 through October 2001 were
reviewed and found to be in accordance with the approved O&M Manual for the Site.



Attachment A — Quarry Lake Level — October 8, 2001
Quarry Lake Level Plot versus Time



TABLE A-1

Quarry Lake Level
Date - Elevation
4/16/96 569.00
5/9/96 568.70
5/14/96 567.70
5/15/96 567.20
5/16/96 566.80
5/21/96 567.20
5/24/96 ' 567.00
8/19/96 565.92
9/13/96 566.30
9/30/96 566.50
10/22/96 567.00
11/13/96 568.90
1/17/97 570.00
3/7/97 571.80
4/4/97 572.60
4/16/97 572.50
6/13/97 . 572.30
6/24/97 573.15
9/8/97 572.34
10/28/97 572.88
2/23/98 578.00
4/30/98 578.26
9/21/98 577.42
2/4/99 577.97
8/4/99 577.60
2/7/00 578.16
8/9/00 578.07
2/14/01 578.47
10/8/01 577.39




Report Chart
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ATTACHMENT B —Niagara County Sewer District #1 Submittals and
Operation, Maintenance and Monitoring Activities

B-1 Niagara County Sewer District #1 Submittals
B-2 Operation, Maintenance and Monitoring Activities



B-1  Niagara County Sewer District #1 Submittals

TABLE B-1

Niagara County Sewer District #1 Submittals

Semi-Annual Submittal Date Sampling Date

November 8, 2001 October 5, 2001




B-2  Operation, Maintenance and Monitoring Activities



FRONTIER CHEMICAL PENDLETON PRP GROUP
C/0 OLIN CORPORATION
1186 LOWER RIVER ROAD

31om A A™Y
CHARLESTON, TN 37310 ? ™

i T
P W W

November 8, 2001 VIA AIRBORNE EXPRESS

Mr. Frank Nerone

Chief Operator

Niagara County Sewer District #1
7346 Liberty Drive

Niagara Falls, NY 14304

Subject: Analytical Sampling Results (10/5/2001 Semi-Annual Sample)
Groundwater Discharge Through Pre-Treatment System
Pendleton (Frontier Chemical) Site

Dear Mr. Nerone:

Enclosed for your review are the analytical results from the October 5, 2001, sampling event for
discharge of collected groundwater from the pre-treatment system at the Pendleton Site.
Analytical results for this sampling event are compared against the Permit (#00-11) requirements
on the attached Analytical Summary and Daily Flow sheets.

A review of the analytical and flow data shows that all permit parameters are significantly below
the permit discharge requirements. :

This data is being provided for your review and concurrence that all permit parameters are well
within their limits. If, following review of the enclosed information, you are not in agreement
with the above stated conclusion, please contact me at 423-336-4057 as soon as possible so we
may discuss any future monitoring requirements.

Sincerely,

M. Burns
the Frontier Chemical - Pendleton Site PRP Group

Enclosures: as stated



David Cook, Esq.

Nixon, Hargrave, Devans & Doyle
900 Clinton Square

P.O. Box 1051

Rochester, NY 14604

Dave Moreira

Waste Management — Closed Sites
Department

4 Liberty Lane West

Hampton, New Jersey 03842

David Paley
Honeywell

101 Columbia Road
P.O.Box 1139
Morristown, NJ 07962

Mark Piazza

Elf AtoChem

2000 Market Street
Philadelphia, PA 19103

Colleen K. Sanson, Esq.

Law Offices of Ted Hadzi-Antich
Key Center

Suite 1230

50 Fountain Plaza

Buffalo, NY 14202-2212

Dennis P. Harkowitz. Esq.
Jaecekle, Fleishman & Mugel
Fleet Bank Building

Twelve Fountain Plaza
Buffalo, NY 14202-2292

Tracy Goad Walter. Esq.
Legal Departnment

The Dow Chemical Company
2030 Dow Center

Midland, M1 48674



October 2000 Analytical Summary for WS 001

Permit # 98-11
Groundwater Discharge Point: D 002

500,048 Gallons Discharged Prior To 10/5/2001
41,893 Gallons Since Last Report
179.8 Average Daily Flow Based on 233 days Between Samples

10/5/2001
Parameters Permit Detection Sample
Limit Limits Results

Treatment System Discharge GPD GPD
Discharge Rate (1) 662

624 Analytes ug/L ug/l. ug/L.
Toluene 10.0 1.0 <1.0
1,2-Dichloroethane 10.0 1.0 <1.0
4-Methyl-2-Pentanone 10.0 5.0 <50
Vinyl Chloride 10.0 2.0 <20
Methylene Chloride 10.0 2.8 <28
trans-1,2-Dichloroethene 10.0 1.0 <1.0
1,1,1-Trichloroethane 10.0 1.0 <1.0
Trichloroethene 10.0 1.0 <1.0
Benzene 10.0 1.0 <1.0
Chloromethane 2.0 3.0
Bromomethane 2.0 <20
Chloroethane 2.0 <2.0
Chloroform 1.0 <1.0
Carbon Tetrachloride 1.0 <1.0
1,1-Dichloroethene 1.0 <1.0
Trichlorofluoromethane 2.0 <20
1,1-Dichloroethane 1.0 <1.0
1,2-Dichloropropane 1.0 <1.0
Bromodichloromethane 1.0 <1.0
2-Chioroethylviny! ether 2.0 <20
cis-1,3-Dichloropropene 1.0 <1.0
trans-1,3-Dichloropropene 1.0 <1.0
1,1,2-Trichloroethane 1.0 <1.0
Tetrachloroethene 1.2 <1.2
Dibromochloromethane 1.0 2.8
Chlorobenzene 1.0 <1.0
Ethylbenezene 1.0 <1.0
Bromoform 1.0 <1.0
1,1,2,2-Tetrachloroethane 1.0 <1.0
1,3-Dichlorobenzene 1.0 <1.0
1,4-Dichlorobezene 1.0 <1.0
1,2-Dichlorobenzene 1.0 <1.0
Sum of 624 Analytes 100.0 45.8

608 Pesticides (2) Jg/L ug/L uglL
alpha BHC 10.0
beta BHC r 20.0
delta BHC . 10.0
gamme BHC 10.0
Heptachlor 8.0
Aldrin - 8.0
Heptachlor Epoxide 9.0
4,4-DDE 20.0
Methoxychlor 18.0

[Metals mg/L mg/L
Antimony 0.1 0.011 < 0.011
Boron 4.00 0.012 0.359
Chromium 5.33 0.005 < 0.005
Cyanide(T) 2.0 0.005 < 0.005

Other : mg/L mg/L m_g_;lL
Total Phenolics NA 0.005 < 0.005
TSS 300 4.000 8.400

Legend:

1) Permit limit @ 662 GPD with maximum daily discharged @ 2500 GPD

(2) Discontinued per April 14, 1997 Letter from F. Narrone to PRP Group.

(B) Detected in blank

NA Not applicable



DAILY FLOW DATA - PENDLETON SITE

MARCH 2001
TOTALIZER DAILY
DATE READING FLOW COMMENTS
3/1/2001 456732 303.0 Average Flow
3/2/2001 288.7 Average Flow
3/3/2001 288.7 Average Flow
3/4/2001 457598 288.7
3/5/2001 457912 314.0
3/6/2001 458221 309.0
3/7/2001 458532 311.0
3/8/2001 458840 308.0
3/9/2001 337.0
3/10/2001 337.0
3/11/2001 459851 337.0
3/12/2001 460164 313.0
3/13/2001 460725 561.0
3/14/2001 461237 512.0
3/15/2001 461754 517.0 Average Flow
3/16/2001 424.0 Average Flow
3/17/2001 424 .0
3/18/2001 463026 424.0
3/19/2001 463397 371.0
3/20/2001 463926 529.0
3/21/2001 464233 307.0 Average Flow
3/22/2001 260.0 Average Flow
3/23/2001 464753 260.0 Average Flow
3/24/2001 GAC #1 Leak Tank Recirculating
3/25/2001 GAC #1 Leak Tank Recirculating
3/26/2001 GAC #1 Leak Tank Recirculating
3/27/2001 GAC #1 Leak Tank Recirculating
3/28/2001 GAC #1 Leak Tank Recirculating
3/29/2001 490452 GAC #1 Leak Tank Recirculating
3/30/2001 802.0
3/31/2001 492057 802.5
AVERAGE DAILY FLOW IN GALLONS 320.3

t

= DRY VAULT GROUNDWATER RELIEF

gallons

gauons

gallons

gallons

TOTAL GALLONS

0.0

avg =flow between data points divided by days of missing data




DAILY FLOW DATA - PENDLETON SITE

APRIL 2001
TOTALIZER ~DAILY
DATE READING FLOW COMMENTS
4/1/2001 492861 804.0
4/2/2001 493066 205.0
4/3/2001 493224 158.0
4/4/2001 493434 210.0
4/5/2001 206.0 Average Flow, GAC # 1 repaired/on line
4/6/2001 206.0 Average Flow
4/7/2001 206.0 Average Flow
4/8/2001 494258 206.0 Average Flow
4/9/2001 494511 253.0
4/10/2001 494763 252.0
4/11/2001 494946 183.0
4/12/2001 495207 261.0 , .
4/13/2001 189.7 Average Flow
4/14/2001 189.7 Average Flow
4/15/2001 495776 189.7 Average Flow
4/16/2001 495980 204.0
4/17/2001 496240 260.0
4/18/2001 496503 263.0
4/19/2001 496797 294.0
4/20/2001 155.3 Average Flow
4/21/2001 155.3 Average Flow
4/22/2001 497263 155.3 Average Flow
4/23/2001 497474 211.0
4/24/2001 497631 157.0 Site inspection
4/25/2001 497838 207.0 .
4/26/2001 497989 151.0
4/27/2001 189.3 Average Flow
4/28/2001 189.3 Average Flow
4/29/2001 498557 189.3 Average Flow
4/30/2001 498708 151.0
AVERAGE DAILY FLOW IN GALLONS 221.7
‘1= DRY VAULT GROUNDWATER RELIEF
- gallons
gallons
gallons
gallons

TOTAL GALLONS 0.0

avg =flow between data points divided by days of missing data



DAILY FLOW DATA - PENDLETON SITE

MAY 2001
TOTALIZER DAILY
DATE READING FLOW COMMENTS
5/1/2001 498914 206.0
5/2/2001 499117 203.0
5/3/2001 499322 205.0
5/4/2001 172.7 Average Fiow
5/5/2001 172.7 Average Flow
5/6/2001 499840 172.7 Average Flow
5/7/2001 500040 200.0
5/8/2001 500194 154.0
5/9/2001 500451 257.0
5/10/2001 500605 154.0
5/11/2001 224.7 Average Flow
5/12/2001 2247 Average Flow
5/13/2001 501279 224.7 Average Flow
5/14/2001 501489 210.0
5/15/2001 501745 256.0
5/16/2001 501902 157.0
5/17/2001 196.0 Average Flow
5/18/2001 190.0 Average Flow
5/19/2001 190.0 Average Flow & Site Inspection
5/20/2001 502662 190.0 Average Flow
5/21/2001 503023 361.0
5/22/2001 503652 629.0
5/23/2001 504402 750.0
5/24/2001 504918 516.0
5/25/2001 380.5
5/26/2001 380.5 Average Flow
5/27/2001 380.5 Average Flow
5/28/2001 506440 380.5 Average Flow
5/29/2001 507071 631.0
5/30/2001 507335 264.0
5/31/2001 507541 206.0
AVERAGE DAILY FLOW IN GALLONS 284.9

1= DRY VAULT GROUNDWATER RELIEF

gallons

gallons

gallons

gallons

TOTAL GALLONS

0.0

avg =flow between data points divided by days of missing data




DAILY FLOW DATA - PENDLETON SITE

JUNE 2001
TOTALIZER DAILY
DATE READING FLOW - COMMENTS
6/1/2001 507953 412.0
6/2/2001 222.0 Average Flow
6/3/2001 508397 222.0 Average Flow
6/4/2001 508554 157.0
6/5/2001 508758 204.0
6/6/2001 508962 188.3
6/7/2001 509212 250.0
6/8/2001 204.3 Average Flow
6/9/2001 204.3 Average Flow
6/10/2001 509825 204.3 Average Flow
6/11/2001 510030 205.0
6/12/2001 227.5
6/13/2001 510485 227.5
6/14/2001 510662 177.0
6/15/2001 184.0 Average Flow
6/16/2001 184.0 Average Flow
6/17/2001 511214 184.0 Average Flow
6/18/2001 511420 206.0
6/19/2001 511575 155.0
6/20/2001 511725 150.0
6/21/2001 511885 160.0
6/22/2001 149.3 Average Flow
6/23/2001 149.3 Average Flow
6/24/2001 512333 149.3 Average Flow
6/25/2001 512539 206.0
6/26/2001 512689 150.0
6/27/2001 512885 196.0
6/28/2001 513032 147.0
6/29/2001 177.5 Average Flow
6/30/2001 513387 177.5 Average Flow
AVERAGE DAILY FLOW IN GALLONS 188.1
= DRY VAULT GROUNDWATER RELIEF
. gallons
gallons
gallons
gallons

TOTAL GALLONS 0.0

avg =flow between data points divided by days of missing data



DAILY FLOW DATA - PENDLETON SITE

JULY 2001
TOTALIZER DAILY
DATE READING FLOW COMMENTS
7/1/2001 513538 151.0
7/2/2001 513736 222.0
7/3/2001 180.0 Average Flow
714/2001 180.0 Average Flow
7/5/2001 180.0 Average Flow
7/6/2001 514456 180.0 Average Flow
7/7/2001 150.0 Average Flow
7/8/2001 514756 150.0 Average Flow
7/9/2001 514907 151.0
7/10/2001 515061 154.0
7/11/2001 515234 173.0
7/12/2001 515438 204.0
7/13/2001 149.0 Average Flow
7/14/2001 149.0 Average Flow
7/15/2001 515885 149.0 Average Flow
7/16/2001 516038 153.0
7/17/2001 516141 103.0
7/18/2001 516238 97.0
7/19/2001 516286 48.0
7/20/2001 130.0 Average Flow
7/21/2001 130.0 Average Flow
7122/2001 516676 130.0 Average Flow
7/23/2001 516776 100.0
7/24/2001 516876 100.0
7/25/2001 516974 98.0
7/26/2001 517059 85.0
7{27/2001 109.3 Average Flow
7/28/2001 109.3 Average Flow & Site Inspection
7/29/2001 517387 109.3 Average Flow
7/30/2001 517485 98.0
7/31/2001 517582 97.0
AVERAGE DAILY FLOW IN GALLONS 136.1

=

= DRY VAULT GROUNDWATER RELIEF

gallons

gallons

gallons

gallons

TOTAL GALLONS

0.0

avg =flow between data points divided by days of missing data




DAILY FLOW DATA - PENDLETON SITE

AUGUST 2001
TOTALIZER DAILY
DATE READING FLOW COMMENTS
8/1/2001 517678 97.0
8/2/2001 517776 97.0
8/3/2001 121.5 Average Flow
8/4/2001 518019 121.5 Average Flow
8/5/2001 518068 49.0
8/6/2001 518162 94.0
8/7/2001 518260 98.0
8/8/2001 518356 96.0
8/9/2001 518503 147.0
8/10/2001 82.0 Average Flow
8/11/2001 82.0 Average Flow
8/12/2001 518749 82.0 Average Flow
8/13/2001 100.0 Average Flow
8/14/2001 100.0 Average Flow
8/15/2001 519049 100.0 Average Flow
8/16/2001 519146 97.0
8/17/2001 84.0 Average Flow
8/18/2001 84.0 Average Flow
8/19/2001 519398 84.0 Average Flow
8/20/2001 519498 100.0
8/21/2001 519596 98.0
8/22/2001 519693 97.0
8/23/2001 519791 98.0
8/24/2001 99.0 Average Flow
8/25/2001 519989 99.0 . Average Flow -
8/26/2001 520086 97.0
8/27/2001 82.3 Average Flow
8/28/2001 82.3 Average Flow
8/29/2001 520333 82.3 Average Flow & Site Inspection
8/30/2001 97.5
8/31/2001 520528 97.5
AVERAGE DAILY FLOW IN GALLONS 95.0
= DRY VAULT GROUNDWATER RELIEF
: galions
gallons
gallons
gallons

TOTAL GALLONS 0.0

avg =flow between data points divided by days of missing data



DAILY FLOW DATA - PENDLETON SITE

SEPTEMBER 2001
TOTALIZER DAILY .

DATE READING FLOW COMMENTS
9/1/2001 82.3 Average Flow
8/2/2001 82.3 Average Flow
9/3/2001 520775 82,3 Average Flow
9/4/2001 520873 98.0
9/5/2001 520947 74.0
9/6/2001 520996 49.0
9/7/2001 521143 147.0
9/8/2001 521240 97.0
9/9/2001 521289 49.0

9/10/2001 521339 50.0
9/11/2001 521441 102.0
9/12/2001 521539 98.0
9/13/2001 521588 49.0
9/14/2001 521687 99.0
9/15/2001 49.0 Average Flow
9/16/2001 521785 49.0 Average Flow
9/17/2001 521885 100.0
9/18/2001 521983 98.0
9/19/2001 522032 49.0
9/20/2001 522229 197.0
9/21/2001 48.0 Average Flow
9/22/2001 522327 49.0 Average Flow
9/23/2001 127.5 Average Flow
9/24/2001 522582 127.5 Average Flow
9/25/2001 522898 316.0 . Average Flow
9/26/2001 523157 259.0
9/27/2001 143.8 Average Flow
9/28/2001 143.8 Average Flow
9/29/2001 143.8 Average Flow & Site Inspection
9/30/2001 523732 143.8 Average Flow
AVERAGE DAILY FLOW IN GALLONS 104.1
= DRY VAULT GROUNDWATER RELIEF

gallons

gallons

gallons

galions

TOTAL GALLONS 0.0

avg =flow between data points divided by days of missing data



Analytical Parameters
Total Metals
Cyanide
Phenol
Total Suspended Solids
624

WASTE STREAM TECHNOLOGY, INC.

302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analytical Data Report
Report Date : 10/19/01
Group Number : 2019-085

Prepared For :
Mr. John Burns
Olin Corporation
P.O. Box 248
1186 Lower River Road NW
Charleston, TN 37310

Site : Pendleton TW 707

Analytical Services
Number of Samples
1

N A

RECEIVED]

0CT 2 6 2001

OLIN-ENVIR Uiy
i
REMEDIATION Groua"

Turnaround Time
Standard
Standard
Standard
Standard
Standard

Report Released By : DM \D . \'}M

Daniel W. Vollmer, Laboratory QA/QC Officer
ENVIRONMENTAL LABORATORY ACCREDITATION CERTIFICATION NUMBERS

NYSDOH ELAP #11179 NJDEPE #73977
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Waste Stream Technology, Inc.
302 Grote Street
Buffalo, NY 14207
(716) 876-5290

Analytical Data Report

Group Number: 2019-085
Site: Pendleton TW 707

Field and Laboratory Information

"WST ID Client ID Matrix ~ Date Sampled Date Received
WS87574 TW 707 100501 Aqueous  10/05/01 10/05/01
WS87575 Trip Blank Aqueous  10/05/01 10/05/01

Time
10:55
10:55




METHODOLOGIES

The specific methodologies employed in obtaining the énalytical data reported are
indicated on each of the result forms. The method numbers shown refer to the
following U.S. Environmental Protection Agency Reference:

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-
020, March 1979, Revised 1983, U.S. Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio 45268.

Federal Register, 40 CFR Part 136: Guidelines Establishing Test
Procedures for the Analysis of Pollutants Under the Clean Water Act.
Revised July 1992.

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods.
Third Edition, Revised December 1996, U.S. EPA SW-846.

Annual Book of ASTM Standards, Volume Il. ASTM, 100 Harbor Drive,
West Conshohocken, PA 19428-2959.

Standard Methods for the Examination of Water and Wastewater.
(20th Edition). American Public Health Association, 1105 18th Street,
NWV, Washington, D.C. 20036.
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ORGANIC DATA QUALIFIERS

U- Indicates compound was analyzed for but not detected.

J - Indicates an estimated value. This flag is used to qualify the following: when
estimating a concentration for tentatively identified compounds where a 1:1
response is assumed; a compound is detected in the sample but the result is
less than the method quantitation limit but greater than the statistically
calculated laboratory method detection limit; the result for a compound is
estimated due to the analysis of a sample beyond the USEPA defined
holding time; the result for a compound is estimated due to a quality control
sample result that is outside the laboratory quality control recovery limits.

C- This flag applies to pesticide results where the identification has been
confirmed by GC/MS.

B- This flag is used when the analyte is found in the associated blank as well
as the sample.

E - This flag identifies all compounds whose concentrations exceed the
calibration range of the GC/MS instrument of that specific analysis.

D- This flag identifies all compounds identified in an analysis at a secondary
dilution factor. '

G- Matrix spike recovery is greater than the expected upper limit of analytical
performance.

L - Matrix spike recovery is less than the expected lower limit of analytical
performance.

#- Indicates that a surrogate recovery was found to be outside the expected

limits of analytical performance.

$- Indicates that the surrogate compound was diluted out. The sample had to
be diluted to obtain analytical results and a recovery could not be calculated.

(%) - Indicates that the compound is a surrogate and that the value reported for
this compound is in percent recovery. The quality control recovery limits are
indicated in the detection limit or QC limits column.




Waste Stream Technology, Inc.
Metals Analysis Result Report

Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Units: mg/L
Date Received: 10/05/01 Matrix: Aqueous

WST ID: WS87574
Client ID: TW 707 100501
Digestion Date: 10/11/01

Analyte Detection Limit Result  Date Analyzed Analysis Method
Antimony by ICP 0.011 "7 Notdetected  10/11/01 EPA200.7
Boron by ICP 0.012 0.359 10/11/01 EPA 200.7
Chromium by ICP | 0.005 Not detected 101101 EPA 2007

B LIASTESTREAN




Waste Stream Technology, Inc.
Cyanide in Water

EPA 335.2
Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Matrix: Aqueous
Date Received: 10/05/01 Units: mg/L
WSTID Client ID Detection Limit Resuit Date Analyzed

WS87574 TW 707 100501 0.005 Not detected 10/10/01
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Waste Stream Technology, Inc.
Total Recoverable Phenol

EPA 420.1
Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Matrix: Aqueous
Date Received: 10/05/01 Units: mg/L
WSTID Client ID Detection Limit Resuit Date Analyzed

WS87574 TW 707 100501 0.005 Not detected 10/11/01

H
i/




Waste Stream Technology, Inc.

Total Suspended Solids
EPA 160.2
Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Matrix: Aqueous
Date Received: 10/05/01 Units: mg/L
WST ID ' Client ID Detection Limit Result Date Analyzed

WS87574 TW 707 100501 4.0 8.4 10/09/01




Waste Stream Technology, Inc.
Volatile Organics in Water

EPA 624
Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Units: pgl/L
Date Received: 10/05/01 Matrix: Aqueous

WST ID: WS87574
Client ID: TW 707 100501
Extraction Date: NA
Date Analyzed: 10/16/01

Compound Detection Limit Result QC Limits (%) Qualifier
chloromethane 2.0 - 30 o N
vinyl chloride 2.0 Not detected U
bromomethane 2.0 Not detected U
chloroethane 2.0 Not detected U
trichloroflucromethane 2.0 Not detected U
1,1-dichloroethene 1.0 Not detected U
methylene chioride 2.8 Not detected U
trans-1,2-dichloroethene 1.0 Not detected U
1,1-dichloroethane ‘ 1.0 Not detected U
chloroform : 1.0 Not detected U
1,1, 1-trichloroethane 1.0 Not detected U
carbon tetrachloride 1.0 Not detected U
benzene 1.0 Not detected U
1,2-dichloroethane 1.0 Not detected U
trichloroethene 1.0 - Not detected U
1,2-dichloropropane 1.0 Not detected U
bromodichloromethane 1.0 Not detected U
2-chloroethylvinyl ether 2.0 Not detected u
cis-1,3-dichloropropene 1.0 Not detected u
toluene 1.0 Not detected U
trans-1,3-dichloropropene 1.0 Not detected U
1,1,2-trichloroethane = - 1.0 Not detected U
tetrachloroethene 1.0 Not detected U
dibromochloromethane 1.0 2.8

chlorobenzene 1.0 Not detected U
ethylbenzene 1.0 , Not detected U
bromoform 1.0 Not detected U
1,1,2,2-tetrachloroethane 1.0 Not detected U
1,3-dichlorobenzene T 1.0 Not detected U
1,4-dichlorobenzene 1.0 Not detected U
1,2-dichlorobenzene 1.0 Not detected U
4-methyl-2-pentanone 5.0 Not detected U
1,2-Dichloroethane-d4 (%) 101 76-119

Teoluene-d8 (%) 96 82-117
Bromofluorobenzene (%) . 97 80-117

Dilution Factor 1 e
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Waste Stream Technology, Inc.
Volatile Organics in Water

EPA 624
Site: Pendleton TW 707 Group Number: 2019-085
Date Sampled: 10/05/01 Units: g/l
Date Received: 10/05/01 Matrix: Aqueous

WST ID: WS87575
Client ID: Trip Blank
Extraction Date: NA
Date Analyzed: 10/16/01

Compound Detection Limit “Result  QC Limits (%) Qualifier
chloromethane _ 2.0 Notdetected (]
viny! chloride 2.0 Not detected U
bromomethane 2.0 Not detected U
chloroethane 2.0 Not detected U
trichlorofluoromethane 2.0 Not detected ]
1,1-dichloroethene 1.0 Not detected U
methylene chloride 2.8 Not detected U
trans-1,2-dichloroethene 1.0 Not detected U
1,1-dichloroethane 1.0 Not detected U
chioroform 1.0 Not detected U
1,1,1-trichloroethane 1.0 Not detected U
carbon tetrachloride 1.0 Not detected U
benzene 1.0 Not detected U
1,2-dichloroethane 1.0 Not detected U
trichloroethene 1.0 Not detected U
1,2-dichloropropane 1.0 Not detected U
bromodichloromethane 1.0 Not detected U
2-chloroethylvinyl ether 2.0 Not detected U
cis-1,3-dichloropropene 1.0 Not detected U
toluene 1.0 Not detected U
trans-1,3-dichloropropene 1.0 Not detected U
1,1,2-trichloroethane 1.0 Not detected 9]
tetrachloroethene 1.0 Not detected U
dibromochloromethane 1.0 Not detected U
chlorobenzene 1.0 Not detected U
ethylbenzene 1.0 , Not detected U
bromoform 1.0 Not detected U
1,1,2,2-tetrachloroethane 1.0 Not detected U
1,3-dichlorobenzene o 1.0 Not detected u
1,4-dichlorobenzene 1.0 Not detected U
,,,,,,,,,,, 1,2-dichlorobenzene 1.0 Not detected U
4-methyl-2-pentanone 5.0 Not detected U
1,2-Dichloroethane-d4 (%) 102 76-119
Toluene-d8 (%) 96 82-117
Bromofluorobenzene (%) . 100 ~ 80-117
Dilution Factor 1 .
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B-2 Operation, Maintenance, and Monitoring Activities

Table B-2

Operation, Maintenance, and Monitoring Activities

Date Event Action Taken
March 30, 2001 o GAC #1 Tank Leak e By-Passed Tank
April 24, 2001 o GAC #1 Tank Leak e Repaired Tank

June 28, 2001

Grass needs cutting

Varmint holes in cap between
P-3 and P-4

Scheduled grass cutting
Repaired varmint holes

August 30, 2001 e Varmint holes in cap between ¢ Repaired varmint holes
P-3 and P-4

October 5, 2001 e Varmint holes in cap between * Repaired varmint holes
P-3 and P-4

October 8, 2001 e Varmint holes in cap between e Repaired varmint holes

P-3 and P-4




ATTACHMENT C - Groundwater Data

C-1

C-2

Frontier Chemical — Pendleton Site
Semi-Annual Ground Water Monitoring Report
O’Brien & Gere

October 2001

Frontier Chemical — Pendleton Site

Town of Pendleton, Niagara County, NY Water Samples
Volume 1 of 6

O’Brien & Gere

October 8, 9, 10, 11 and 18



C-1 Frontier Chemical — Pendleton Site

Semi-Annual Ground Water Monitoring Report
O’Brien & Gere
October 2001



C-2 Frontier Chemical — Pendleton Site
Town of Pendleton, Niagara County, NY Water Samples
Volume 1 of 6
O’Brien & Gere
October 8,9,10, 11 and 18, 2001
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Semi-Annual Ground Water
Monitoring Report

Pendleton Site PRP Group
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1. Introduction

This Semi-Annual Ground Water Monitoring Report is for the Frontier
Chemical - Pendleton Site (Site), located on Town Line Road in the
Town of Pendleton, Niagara County, New York. This report is prepared
based on the New York State Department of Environmental
Conservation (NYSDEC)-approved Operation & Maintenance (O&M)
Manual (O'Brien & Gere Engineers, 1997) for the Site, which addresses,
among other items, long-term ground water monitoring at the Site.

In addition to the ground water samples collected as part of the long-term
ground water monitoring covered by the O&M Manual, additional
ground water samples were collected from six piezometers (P-1 through
P-6). These additional samples were collected at the request of the
NYSDEC in a letter dated May 30, 2001 to the Frontier Pendleton
Technical Committee (Attachment A). The piezometers were sampled to
evaluate potential migration of Site-related constituents from the capped
area in general, and specifically in the area of the cap where inward
hydraulic gradients are not readily observed.

This Semi-Annual Ground Water Monitoring Report presents a
discussion of the following:

e Piezometer/monitoring well inspection
e Hydraulic evaluation of the capped area and collection trench

e Evaluation of ground water chemistry in the intermediate and deep
ground water zones.

e Evaluation of ground water chemistry collected from piezometers
within the capped area and those outside the capped area.

These items are described in the following sections.

1.1. Piezometer/monitoring well inspection

The piezometer/monitoring well inspection was conducted on October 8,
2001, and included the piezometers (P-1 through P-8), standpipe (SP-1),
and ground water monitoring wells (85-5R, URS-5D, 85-7R, URS-7D,
URS-9], URS-9D, 88-12C, 88-12D, URS-14], and URS-14D) identified
as the Site monitoring network in the O&M Manual for the Site.

Results of the inspection indicated that each piezometer and monitoring
well was in an acceptable condition for collecting water elevation

Final: January 3, 2002
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Semi-Annual Ground Water Monitoring Report

measurements and ground water samples. Similar maintenance issues to
those identified in previous inspection reports were noted at the Site:

Piezometer P-6 was angled +/-15 degrees from vertical.

Monitoring Well 85-7R lacks concrete at the base of the casing.
Monitoring Well URS-5D was found to have a broken hinge.
Monitoring Well URS-7D has a broken and shifted concrete base.
Monitoring Well URS-9I has a shifted casing and a broken outer cap,
and some settling was apparent, and there was sediment in the
bottom of the well.

October 2001 inspection forms are included in Appendix A.

1.2. Hydraulic evaluation of capped area and collection trench

In accordance with the O&M Manual, a complete round of static ground
water elevations was collected from the piezometers (P-1 through P-8),
standpipe (SP-1), and ground water monitoring wells (85-5R, URS-5D,
85-7R, URS-7D, URS-91, URS-9D, 88-12C, 88-12D, URS-14], and
URS-14D). The ground water elevation measurements were collected on
October 8, 2001. Glynn Geotechnical Engineering, Inc. measured the
surface water elevation of Quarry Lake on October 8, 2001. The ground
water elevations measured in the piezometers and standpipe, and in the
monitoring wells, are summarized on Tables 1 and 2, respectively.
Quarry Lake elevations are summarized on Table 3. As shown on Table
3, the October 8, 2001 surface water elevation of Quarry Lake was
recorded at 577.39 ft, which is above the outlet weir elevation of 577.2
ft.

The water level measurements collected on October 8, 2001 are
illustrated on Figure 1. These measurements are the eleventh round
collected since remedial construction was substantially completed in
August 1996. The water elevation data was used to evaluate the
following:

e  Whether an inward hydraulic gradient exists at the site by comparing
water level measurements within the capped area (P-2, P-3, P-4, P-6,
and P-7) to those measured outside the capped area (P-1, P-5, P-8,
SP-1, and Quarry Lake)

e The ground water flow potential inside the capped area

¢  Whether the ground water collection trench is effectively controlling
ground water migration away from the capped area.

The data indicates that an inward hydraulic gradient exists at the site,
except in the eastern portion of the capped area, where the data indicates
a slight outward hydraulic gradient. Figures 2, 3, and 4 illustrate the
ground water elevation trend at piezometers P-1 and P-2, P-5 and P-6,
and P-7 and P-8, respectively. The ground water elevation in piezometer

O’Brien & Gere Engineers, Inc.
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1. Introduction

P-2, located inside the capped area, is higher than the ground water
elevation in piezometer P-1, installed outside the capped area. An
inward hydraulic gradient exists in the northern and southern portions of
the capped area, as the ground water elevations inside the capped area
(P-6 and P-7) are lower than the ground water elevations outside the
capped area (P-5 and P-8, respectively). The ground water elevation in
piezometer P-3, installed within the center of the capped area, is higher
than ground water elevations measured in piezometers P-1, P-5, and P-8,
installed outside the capped area.

Although the data indicates an outward hydraulic gradient within the
eastern portion of the capped area, the ground water elevations collected
in the piezometers installed within the capped area (P-2, P-3, P-4, P-6,
and P-7) are lower than originally measured in June 1997. The slight
fluctuations in water elevations in the piezometers located within the
capped area (P-2, P-3, P-4, P-6, and P-7) may be attributed to differences
in: barometric pressure during sampling events; the movement of water
within the capped area; and/or the low permeability of the materials. The
fluctuations in water elevations in the piezometers located outside the
capped area (P-1, P-5, and P-8) may be attributed to seasonal variations.

The contrasting fluctuations of ground water levels within and outside
the capped area demonstrate that ground water within the capped area
has been isolated. In addition, the ground water elevation in the
standpipe (SP-1) in the ground water collection trench is lower than the
water surface elevation of Quarry Lake, indicating that Quarry Lake is
isolated from the capped area.

Ground water elevations of piezometers installed within the capped area
along the northern (P-7), western (P-4), eastern (P-2), and southern (P-6)
portions of the Site are higher than the invert elevations (bottom) of the
ground water collection trench. The invert elevations of the ground
water collection trench vary from 568.80 ft to 563.37 ft. This
information indicates that the overall hydraulic gradient is to the west
towards the ground water collection trench. In summary, the data
indicates that the ground water collection trench is effectively removing
ground water from within the capped area.

As discussed in the March 1998 monitoring report (O'Brien & Gere
Engineers, 1998), based on an average daily flow rate to the ground
water collection trench of 170 gallons/day and a hydraulic conductivity
adjacent to the ground water collection trench of 3.3 x 10 cm/sec, it is
estimated that approximately 110 years will be required to dewater the
containment area. However, the amount of water present within the
capped area and the time to dewater beneath the capped area has minimal
impact on the effectiveness of the containment, since hydraulic isolation
within the capped area has been established and ground water beneath
the capped area is migrating towards the ground water collection trench.

Final: January 3, 2002
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Semi-Annual Ground Water Monitoring Report

1.3. Ground water sampling and chemistry

Between October 8 and 18, 2001, the ninth round of post-closure ground
water samples was collected in accordance with the protocols presented
in the O&M Manual. Ground water samples were obtained from the ten
ground water monitoring wells identified for sampling in the O&M
Manual (85-SR, URS-5D, 85-7R, URS-7D, URS-91, URS-9D, 88-12C,
88-12D, URS-141, and URS-14D). In addition to the sampling of the
monitoring wells, six piezometers (P-1, P-2, P-3, P-4, P-5, and P-6) were
sampled at the request of the NYSDEC.

Following sample collection, the ground water samples were submitted

to O'Brien & Gere Laboratories, Inc., for analysis of the parameters
shown in Table 1-1.

Table 1-1. Ground water analytical methods.

Parameter Method

VOCs *? USEPA Method 82608

Inorganics '? USEPA Methods 6010B/7470A/7841
Cyanide "? USEPA Method 9010B/9014
SVOCs 2 USEPA Methods

Pesticides/PCBs * USEPA Method 8081/8082

Notes: ' Parameters analyzed from monitoring wells
2 parameters analyzed from piezometers

Source: O'Brien & Gere Engineers, Inc.

Ground water sampling logs and chain of custody forms are included in
Appendix B.

In accordance with the O&M Manual and as approved by the NYSDEC,
sampling and analysis for target compound list (TCL) semi-volatile
organic compounds (SVOCs) and polychlorinated biphenyls
(PCBs)/pesticides were discontinued for the monitoring wells during the
second through fifth years of monitoring. In accordance with the O&M
Manual, sampling is to be continued semi-annually for TCL volatile
organic compounds (VOCs) and target analyte list (TAL) metals during
the second through fifth years of monitoring. In accordance with the
NYSDEC-approved O&M Manual, the required sampling frequency will
be re-evaluated after the fifth year of monitoring. As indicated in Table
1-1 above, the ground water samples collected from the piezometers
were analyzed for TCL VOCs, TCL SVOCs, TCL PCB and pesticides,
and TAL metals plus cyanide, as requested by NYSDEC.

Purge water generated during sampling of the monitoring wells and
piezometers was contained, passed through a 25-micron bag filter, and

O’Brien & Gere Engineers, Inc.
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1. Introduction

discharged to manhole MH-3. The water in manhole MH-3 was
conveyed through the pre-treatment system prior to discharge to the

Niagara County Sewer District (NCSD) interceptor system at manhole
MH-16.

The laboratory analytical data was validated by Data Validation Services
of North Creek, New York. The validation was performed in accordance
with guidance from the most current editions of the United States
Environmental Protection Agency (USEPA) Contract Laboratory
Procedures (CLP) National Functional Guidelines for Organic and
Inorganic Data Review, and the USEPA Standard Operating Procedures
(SOPs) HW-2 and HW-6. Results of the validation indicated that the
samples were processed and analyzed in compliance with protocol

 requirements, and with adherence to quality criteria. All of the analytical

results are useable, although minor qualifications are needed for some of
the results. A copy of the data validation report is included in Appendix
C.. -

Monitoring well analytical summary

Results of the ground water analyses (TCL VOCs and TAL Metals plus
cyanide) from the monitoring wells, along with a comparison of the
results with New York State Class GA standards, are summarized on
Table 4. The New York State Class GA standards presented on Table 4
have been revised to reflect revisions to the New York State water
quality standards (NYSDEC, 1999). In general, the October 2001
ground water chemistry is similar to previous sampling events.

Detected inorganic constituents that exceeded New York State Class GA
standards from the ten monitoring wells sampled included iron at four
locations (88-12C, URS-5D, URS-9D, and URS-9I) and sodium at ten
locations (85-5R, URS-5D, 85-7R, URS-7D, URS-9I, URS-9D, 88-12C,
88-12D, URS-141, and URS-14D). Concentrations of iron are similar to
historical ‘data, except for the iron concentration in well URS-5D.
However, detected concentrations of iron at URS-5D are similar to
previously detected concentrations of iron in background well URS-14I.
In addition, concentrations of sodium exceeded New York State Class
GA standards in background wells URS-141 and URS-14D at similar
concentrations as detected in the monitoring wells. It is likely that the
elevated concentrations of sodium and iron are naturally occurring and
are not related to previous site activities.

VOCs were not detected in the Site monitoring wells above the New
York State Class GA'standards.

Piezometer analytical summary

Results of the ground water analyses for TCL VOCs, TCL SVOCs, TCL
PCB/Pesticides, and TAL Metals plus cyanide from the piezometers,
along with a comparison of the results with New York State Class GA
standards, are summarized on Tables 5, 6, 7, and 8, respectively.

As indicated on Table 5, VOCs detected in the piezometers that exceeded
New York State Class GA Standards are summarized as follows:

Final: January 3,2002 .
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Semi-Annual Ground Water Monitoring Report

1,1,1-trichloroethane (1,1,1-TCA) in P-4 and P-6
1,1-dichloroethane (1,1-DCA) in P-3, P-4, and P-6
1,1-dichloroethene (1,1-DCE) in P-4 and P-6
1,2-dichloroethane (1,2-DCA) in P-3, P-4, and P-6
benzene in P-3 and P-4

chloroform in P-3 and P-6

1,2-dichloroethene (1,2-DCE) in P-4 and P-6
methylene chloride in P-6

toluene in P-3 and P-6

trichloroethene (TCE) in P-3, P-4, and P-6

vinyl chloride in P-3 and P-4
cis-1,2-dichloroethene (cis-1,2-DCE) in P-3, P-4, and P-6

The twelve VOCs identified above were detected in piezometers located
within the capped area. VOCs were not detected above the New York
State Class GA standards from piezometers located outside of the capped
area. -

As indicated on Table 6, SVOC constituents detected in the piezometers
that exceedled New York State Class GA standards included 2-
methylphenol, bis(2-chloroethoxy)methane, bis(2-chloroethyl)ether, and
phenol in P-3 and 4-chloroaniline in P-6. Piezometers P-3 and P-6 are
located within the capped area. SVOCs were not detected above New
York State Class GA standards from piezometers located outside of the
capped aren,

As indicated on Table 7, PCBs and pesticides were not detected in thé
piezometer samples within or outside of the capped area.

As indicated on Table 8, inorganic constituents detected in the
piezometers that exceeded New York State Class GA standards included
iron at five locations (P-1, P-2, P-4, P-5, and P-6), sodium at all six
locations, chromium at five locations (P-1, P-3, P-4, P-5, and P-6),
manganese at three locations (P-2, P-4, and P-6), and arsenic at P-3.
Similar to the monitoring wells, it is likely that the detected
concentrations of iron, sodium, and manganese in the piezometers are
related to naturally occurring concentrations of these constituents and not
attributed to site-related activities. This is likely because upgradient
wells URS-141 and URS-14D show similar concentrations of these
constituents. While detected in one piezometer (P-3) located within the
capped area, arsenic was not detected in piezometers outside of the
capped area. Chromium was the only inorganic constituent detected

. outside of the capped area (P-1 and P-5) at concentrations above New

York State Class GA standards.

As indicated in Section 1.2, inward hydraulic gradients have consistently
been observed in the northeastern and southern portions of the capped
area. However, inward gradients have not been readily observable in the
vicinity of piezometers P-1 and P-2 along the eastern portion of the
capped area. Although inward hydraulic gradients have not been
observed in the vicinity of piezometers P-1 and P-2, evaluation of the

O’Brien & Gere Engineers, Inc.
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1. Introduction

October 2001 analytical data from P-1 and P-2 indicates that VOCs,
SVOCs, PCBs, pesticides were not detected at concentrations exceeding
the New York State Class GA standards. Migration of these constituents
via ground water in the vicinity of P-1 and P-2 is not supported by the
analytical data. The concentration of chromium detected in P-1.is not
likely due to migration of chromium from beneath the cap. If chromium
is migrating from beneath the cap in the vicinity of P-1 and P-2, it would
be expected that the concentration would be higher in P-2 (within the
capped area) than the concentration at P-1 (outside the capped area). The
concentration of chromium in P-2 is, however, lower than in P-1. In
addition, the chromium concentration in P-5 (outside the capped area) is
greater than in P-6 (within the capped area) even though inward
hydraulic gradients have consistently been observed in the vicinity of
these piezometers. '

Statistical analysis

As specified in the O&M Manual, statistical analyses of the ground water
chemistry data have been completed. A preliminary exploratory data
analysis, using univariate statistics in SAS®, was performed for
seventeen analytes that have been detected a total of nine or more times
in various monitoring wells since the initial post-construction sampling
event in June 1997. Based on the results of the preliminary exploratory
data analysis, concentrations for sixteen analytes (at oo = 0.10) do not
appear to be normally distributed. Arsenic appears to be normally
distributed.

The October 2001 data represents the results of the ninth baseline data
collection effort. A t-test analysis was conducted based on the data
collected from the post-construction sampling events, between June 1997
and October 2001, to evaluate whether downgradient concentrations
exceed upgradient concentrations, based on a comparison of
downgradient wells with the appropriate upgradient wells, URS-14I or
URS-14D. Based on the results of the t-test, Table 1-2 presents a
summary of locations where constituent concentrations in downgradient
wells exceeded concentrations at the appropriate upgradient comparison
well, at a confidence level (o) equal to 0.05.

Final: January 3, 2002 7 O’Brien & Gere Engineers, Inc.
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Table 1-2. Results of the t-test analysis.

Monitoring Well G;;?;t:; . tm‘:livtlglh”Higher Concentrations than in
85-5R Calcium, Magnesium, Sodium

URS-5D Calcium, Manganese, Nickel, Sodium

85-7R Calcium, Magnesium, Sodium

URS-7D Calcium, Magnesium, Manganese, Potassium, Sodium
URS-91 Calcium, Magnesium

88-12C Calcium, Magnesium, Arsenic

88-12D Calcium, Magnesium, Manganese, Potassium, Sodium

Source: O'Brien & Gere Engineers, inc.

It should be noted that there are currently no New York State Class GA
standards for calcium, magnesium, or potassium. Concentrations of
arsenic and manganese have not been detected above the New York State
Class GA standards during the post-construction sampling. Currently,
nickel has not been detected above the New York State Class GA
standard, however since construction of the cap, nickel has been detected
above the New York State Class GA standard twice in downgradient
well URS-5D and once in the upgradient well URS-141. In addition, it is
likely that elevated concentrations of calcium, magnesium, manganese,
potassium, and sodium are naturally occurring and are not related to
previous site activities.

Results of the t-test analysis indicate that barium concentrations are
greater in upgradient well URS-14I than in corresponding downgradient
wells URS-9I and 88-12C, and greater in upgradient well URS-14D than
in corresponding downgradient wells 88-12D and URS-9D, at a
confidence level of a=0.05. T-test analysis results also indicate that
sodium concentrations are greater in upgradient well URS-141 than in
corresponding downgradient wells URS-9] and 88-12C, at a confidence
level of 0=0.05. Concentrations of barium in URS-9]1, URS-9D, 88-12C,
88-12D, URS-14I, and URS-14D are below the New York State Class
GA standard.

T-test analysis results indicate that calcium concentrations are greater in
upgradient well URS-14D than in corresponding downgradient well
URS-9D, at a confidence level of a=0.05. In addition, t-test analysis
results indicate that zinc concentrations are greater in upgradient well
URS-14] than in corresponding downgradient well 85-7R, at a
confidence level of a=0.05.

Although carbon disulfide was detected in some of the samples and was
detected in the trip blanks at levels above typical laboratory
contamination, it is not considered valid data. Many samples show
evidence of sulfur dioxide, based on a review of the analytical spectrum

O’Brien & Gere Engineers, Inc.
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1. Introduction

by the data validator, which may be related to the detection of carbon
disulfide. There are currently no New York State standards for carbon
disulfide. .In addition, carbon disulfide has been detected in the
background wells.

Final: January 3, 2002 9 O’Brien & Gere Engineers, Inc.
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2. Conclusions

Based on the data contained in this semi-annual report, the following
conclusions are presented:

The isolation of ground water within the capped area has been
established and is being maintained by current operation and
maintenance activities.

The ground water elevation data indicates that ground water within
the capped area is migrating to the west toward the ground water
collection trench.

The ground water elevation data indicates that the ground water
collection trench is effectively removing shallow ground water from
within the capped area.

The October 2001 ground water chemistry collected from the
monitoring wells is similar to previous sampling events.

Results of the t-test analysis indicate that concentrations of arsenic
(88-12C), calcium (85-5R, URS-5D, 85-7R, URS-7D, URS-9I,
88-12C, and 88-12D), magnesium (85-5R, 85-7R, URS-7D, URS-9I,
88-12C, and 88-12D), manganese (URS-5D, URS-7D, and 88-12D),
nickel (URS-9D), potassium (88-12D), and sodium (URS-5D,
85-7R, URS-7D, and 88-12D) exceed upgradient concentrations,
based on a comparison of downgradient wells with the appropriate
upgradient wells, URS-141 or URS-14D. There are currently no
New York State Class GA standards for calcium, magnesium, or
potassium. Concentrations of arsenic and manganese have not been
detected above the New York State Class GA standards during the
post-construction sampling. Nickel has been detected above New
York State Class GA standards in both upgradient and downgradient
wells since cap construction. It is likely that elevated concentrations
of calcium, magnesium, manganese, potassium, and sodium are
naturally occurring and are not related to previous site activities.

Results of the t-test analysis indicated that several inorganic
constituents were detected at higher concentrations in upgradient
wells than in downgradient wells.

Iron was detected in four monitoring wells at concentrations above
New York State Class GA standards. Concentrations of iron have
previously been detected in the background wells at similar
concentrations. In addition, results of the t-test analysis indicate that
concentrations of iron are not statistically higher downgradient than
upgradient at the Site, indicating that the capped area is not
impacting ground water.

Final: January 3, 2002
i:div71\5829\29820\5\semirpt9.doc

11 O’Brien & Gere Engineers, Inc.
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Sodium was detected in ten monitoring wells at concentrations above
New York State Class GA standards. It is likely that sodium is
naturally occurring and is not related to previous site activities.

Although carbon disulfide was detected in some of the samples at
levels above typical laboratory contamination, many samples show
evidence of sulfur dioxide, based on a review of the analytical
spectrum by the data validator, which may be related to the detection
of carbon disulfide. There are currently no New York State
standards for carbon disulfide. In addition, carbon disulfide was
detected in the background wells.

Samples analyzed from the piezometers indicated that inorganics,
VOCs, and SVOCs were detected at concentrations that exceeded
New York State Class GA standards. However, other than
chromium at P-1 and P-5, these constituents were detected from
piezometers within the capped area. It is not unexpected to
encounter detectable concentrations of these constituents within the
capped area.

Review of the ground water elevations data on Figure 1 indicate that
inward hydraulic gradients were observed between piezometers
within the capped area and piezometers outside of the capped area,
with the exception of the vicinity of P-1 and P-2. P-1, which is
located outside of the capped area, and P-2 located within the capped
area did not contain concentrations of VOCs, SVOCs, PCBs,
pesticides, or inorganics (other than chromium (P-1), iron (P-1 and
P-2), manganese (P-2), and sodium (P-1 and P-2)) that exceeded
New York State Class GA standards. Not withstanding the absence
of inward hydraulic gradients, potential contaminant migration in the
P-1/P-2 area is not of concern given the analytical data for P-1 and P-
2.

Since VOCs are more readily transported in ground water compared
with SVOCs, PCBs, and inorganics, the absence of VOCs detected at
concentrations above the New York State Class GA standards in the
monitoring wells and piezometers surrounding the capped area
provides further evidence that contaminants are not migrating from
beneath the cap.

O’Brien & Gere Engineers, Inc.
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s FIGURE 1
% |
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3
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o ; C— T E=7 /‘//\\‘\Q:r/z AN 77
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0
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z
< . LEGEND
? —-- RELOCATED WETLANDS URS~7D
- <& MONITORING WELL
3 P—1
= 2 3 PIEZOME TER
' 7/ (577.39)  WATER ELEVATION
QUARRY LAKE T/ /7 CREATED WETLAND AREA
(577.39) ~EXISTING MH-16
MH-3 — v, £ 3741
gume T/ EXISTING WETLAND AREA

—178 CARRIER PIPE

MH-2 35 CONTANMENT , —X————X— 6’ HIGH CHAIN LINK FENCE
j ~T0P OF BERM  bRRM (178) N T PG
ELEV. 5B80.5 TOP OF CONTAINMENT——.__ A7 =" . &z 27X /// - ) 580~ - GRADE ELEVATION CONTOUR
BERM —~ SWOGATE
------- o-- GROUND WATER COLLECTION
co TRENCH & CLEAN OUT
__— PERIMETER BERM
' ' ® STANDPIPE
1 ;
g ACCESS ROAD (TYP) o 3 . TILITY P
R o - YR o uTIL OLE
i /.. (571.55)
. .
= sp—1 o €5) - ocn covemune PIEZOMETER /STANDPIPE AND MONITORING WELL
g ‘ (<565.20) COORDINATES AND ELEVATIONS
=il 85-5R . A : :
RIBEE: SSRL) D NORTHING EASTING RISER COVER FRONTIER CHEMICAL
les o CL mme g mmo m PENDLETON SITE
‘ . - 49408. . : :
T : P-3 49512.24 100496.39 606.33 606.64 TOWN OF PENDLETON,
1 — ACCESS ROAD (T7P) P-4 49601.54 100399.33 583.68 583.85 NIAGARA COUNTY, NY
B e P-5 49198.20 100282.65 583.05 583.55
It A P-6 49238.90 100296.52 584.45 584.60
o p-7 49731.73 100842.30 581.84 582.00
B P-8 49712.16 100869.82 582.83 583.00
Ho SP—1 49620.67 100365.59 579.86 580.07
.,}J URS—141 49254.61 100794.43 581.14 580.84
; (571.96) ¥ os 14 URS—14D  49259.54 100789.09 580.71 580.85
. (573.49) URS-9 49046.65 100075.10 581.68 579.90 R
a o URS-9D  49040.52 100076.81 580.80 579.00 HYDRAULIC POTENTIAL
& i 85-5R 49565.74 100036.14 580.84 578.70 MAP (OCTOBER 8, 2001)
3 URs—gt |1 11 URS-5D  49539.61 100035.69 580.60 578.00
- (571.95) 85-7R 50374.76 100115.55 577.90 576.60 200 -0 200
~ — URS-7D  50358.07 100095.40 579.35 576.50 — -
: GATE ——— 73 o= | : 88-12C 49721.29 100870.45 583.12 583.70 SCALE IN FEET
1 R — 88-120 49726.43 100869.13 582.87 583.28
~! e S ‘ FILE NO. 5829.27084.001

DATE: MARCH 2001

OBRIEN & GERE

ENGINEERS INC.

PLOT DATE: 10/3/01




Ground Water Elevations - Piezometers P-1 & P-2
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Ground Water Elevations - Piezometers P-5 & P-6
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Ground Water Elevations - Piezometers P-7 & P-8
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Piezometer/monitoring well
inspection forms




MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelion NY Well Identification : P-1
Personnel : TPP/DEC Date :{D~ G -3 {

WELL SPECIFICATIONS

Protective Casing (Above Ground ) Flush Mounted
.Well Construction PVC Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : 8 ogﬂ

Well Depth: | ' (.42

WELL INTEGRITY

" 1. Well identification clearly marked ? es

2. Well covers and locks in good condition and secure ? e

3. Is the well stand pipe vertically aligned and secure ?

686

4. |s the concrete pad and surface seal in good condition ?
5. Aré soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original yes
well completion depth?

" 11. Is the access down the well impeded or blocked? Explain. yes

COMMENTS/RECOMMENDATIONS:

i\71\7 1\projects\forms\integrit.xis

3

no
no
no
no
<>
no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST
Site Name: Frontier Chemical, Pendelton NY

Personnel : TPP/DEC

WELL SPECIFICATIONS
'  , | Protective Casing Above Ground
Well Construction PVC
Well Diameter Q-inch )
Depth to Ground Water : = . 95,54

Well Depth:

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. |s the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

. 9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

" 11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

i'\71\7 1\projects\forms\integrit.xls

Well Identification : pP-2

Date: /0-8- 0/

‘Flush Mounted

Stainless Steel

4-inch

£yey no

5 no
no
e

@ no
yes )
.yes no
yes no
yes



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : P-3
Personnel: TPPIDEC Date : |0-3 -0}

WELL SPECIFICATIONS

Protective Casing Above Ground
Well Construction df@ Stainless Steel
Well Diameter @ 4-inch

Depth to Ground Water : 7.

Well Depth: R g

WELL INTEGRITY

" 1. Well identification clearly marked ? no

2. Well covers and locks in good condition and secure ? Csf’es, no

3. Is the well stand pipe vertically aligned and secure ? , @ no

4. |s the concrete pad and surface seal in good condition ? @ : no

5. Are soils surrounding the well pad eroded ? yes @

6. Is the well casing in good condition ? es) no

e’

7. Is the measuring point on casing well marked ? @ no

8. Is there standing water in the annular space ? yes L@

9. Is the stand pipe vented at the base to allow drainage ? .yes no NA

10. Does the total sounded depth correspond to the original yes no
well completion depth?

11. Is the access down the well impeded or blocked? Explain. yes @

COMMENTS/RECOMMENDATIONS:

i\71\71\projects\forms\integrit.xls



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : P-4
Personnel : TPP/DEC Date: |)-3- O
WELL SPECIFICATIONS

Protective Casing Above Ground

®

Well Construction

Well Diameter

Depth to Ground Water :

F

Well Depth:

WELL INTEGRITY

1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. |s the concrete pad and suﬁace seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing‘in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

 11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

i\71\71\projects\forms\integrit.xis

_E_Iush Mounteg)

Stainless Steel

4-inch

BB

es

yes

yes

—
m_:

yes

-yes

yes

yes -

no
no
!’10
no
>
no

no

no NMA

no



MONITORING WELL INTEGRITY CHECKLIST
Site Name: Frontier Chemicél, Pendelion NY Well Identification : P-5

Personnel : TPP/DEC Date: 10-8 -0\

WELL SPECIFICATIONS

Protective Casing @ Flush Mounted

Well Construction @% Stainless Steel

Well Diameter _ &@ 4-inch
Depth to Ground Water : <. Z

-

Well Depth: 5 .

WELL INTEGRITY

1. Well identification clearly marked ? no
2. Well covers and locks in good condition and secure ? no
3. Is the well stand pipe vertically aligned and secure ? @ no
4. |s the concrete pad and surface seal in good condition ? é_% no
5. Are soils surrounding the well pad eroded ? yes @

, 6. Is the well casing in good condition ? @s\) no
7. Is the measuring point on casing well marked ? CX@ no

| 8. Is there standing water in the annular space ? yes @
9. Is the stand pipe vented at the base to allow drainage ? é§ no
10. Does the total sounded depth correspond to the original C@ no

well completion depth?
" 11. Is the access down the well impeded or blocked? Explain. yes @

COMMENTS/RECOMMENDATIONS:

i:\71\71\projects\forms\integrit.xls



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : P-6

Personnel : TPP/DEC

WELL SPECIFICATIONS

Protective Casing Above Ground

Well Construction < ’z\@

Well Diameter é@
Depth to Ground Water : &Q . SSQ

Well Depth: ' \L \

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?

3. -Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?
5. Avre soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

Cs‘.SIVi 5“6[60( “{”/_, lg_ ACBWLQS /(4/\;»\'\ \/Q/v‘ku/Q

i\71\71\projects\forms\integrit.xls

Date: /C-9 -ﬂf

lush Mounted

e et

Stainless Steel

4-inch

yes

yes

yes



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : P-7
Personnel: TPP/DEC Date : \(}%,0(
WELL SPECIFICATIONS

Protective Casing Above Ground ’

‘Well Construction @ Stainless Steel

Well Diameter 4-inch

Depth to Ground Water : 5.0

* Well Depth: : W bd

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4, ’ls the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. s the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

11. Is the access down the well impeded or blocked? Expléin.

COMMENTS/RECOMMENDATIONS:

i\71\71\projects\forms\integrit.xls

e

Ge:HE6 G

yes

.yes

yes

yes

no
no
no
no

: no )
no

no

no MmA

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification :
Personnel : TPP/DEC Date : {0 -§ —o|

WELL SPECIFICATIONS

Protective Casing “Ap,b;ve Ground Flush Mounted

Well Construction @

Well Diameter zﬁi}
Depth to Ground Water : (, L%

~ Well Depth: o .2\

WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?

6. Is the well casing in good condition ?

7. Is the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

" 11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

i:\71\7 1\projects\forms\integrit.xls

Stainless Steel

4-inch

P-8

yes

& @

yes

G

yes

5060

no
no
no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : 85-5R
Personnel : TPP/DEC Date: |~ §-Ol

WELL SPECIFICATIONS

Protective Casing Flush Mounted

Well Construction PVC

Well Diameter <Z’-_T_,ITED
Depth to Ground Water : ’ !O (o

~ Well Depth: 56( 0

WELL INTEGRITY
- 1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ?
3. Is the well stand pipe vertically aligned and secure ?
4. Is the concrete pad and surface seal in good condition ?
5. Are soils surrounding the well pad eroded ?
6. lIs the well casing in good condition ?
7. Is the measuring point on casing well marked ?
8. Is there standing water in the annular space ?
9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

" 11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

i:\7 1\7 1\projects\forms\integrit.xIs

Staffless Steel )

4-inch



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification :

Personnel : TPP/DEC Date: {0 -%-0\

WELL SPECIFICATIONS

Protective Casing Above Ground

Well Construction é@
“Well Diameter @
Depth to Ground Water : (9 . \D |
~ Well Depth: 1IN 11—

" WELL INTEGRITY
1. Well identification clearly marked ?
- 2. Well covers and locks in good condition and secure ?

;3. Is the well stand pipe vertically aligned and secure ?

S

. Is the concrete pad and surface seal in good condition ?
!5. Are soils surrounding the well pad eroded ?

t6. Is the well casing in good condition ?

~J

. Is the measuring point on casing well marked ?
8. Is there standing water in the annular space ?

:9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original

well completion depth?

11. Is the access down the well impeded or blocked? Explain.

(COMMENTS/RECOMMENDATIONS:

Mo CCMCM/&; o My o-é Cﬁlpé‘.

i\71\7 1\projects\forms\integrit.xls

Flush Mounted

Stainless Steel

4-inch

85-7R

yes

yes

yes -

no

no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : URS-7D
Personnel: TPP/DEC Date :
WELL SPECIFICATIONS

Protective Casing Q:_bove Ground> Flush Mounted
Well Construction PVC @

Well Diameter Cg-incﬁj 4-inch

—

Depth to Ground Water : 2 . ‘g )
Well Depth: o 34.5(
WELL INTEGRITY

1. Well identification clearly marked ?

2. Well covers and locks in good condition and secure ?

3. Is the well stand pipe vertically aligned and secure ?

4. Is the concrete pad and surface seal in good condition ?

[4,]

. Are soils surrounding the well pad eroded ?

o2

. Is the well casing in good condition ?

7. s the measuring point on casing well marked ?

8. Is there standing water in the annular space ?

9. Is the stand pipe vented at the base to allow drainage ?

10. Does the total sounded depth correspond to the original
well completion depth?

11. Is the access down the well impeded or blocked? Explain.

COMMENTS/RECOMMENDATIONS:

Concel D Badey 2 shiHed

i\7 1\71\projects\forms\integrit.xls

o

o g



MONITORING WELL INTEGRITY CHECKLIST
Site Name: Frontier Chemical, Pende!ton NY Well Identification : SP-1

Personnel : TPP/DEC Date: \j -6 -0\

WELL SPECIFICATIONS

Protective Casing Above Ground Flush M

Well Construction Rve~ UDPE Stainless Steel

Well Diameter 2-inch 4iner (5

Depth to Ground Water : ™ 3%
Well Depth: 4.4

WELL INTEGRITY

1. Well identification clearly marked ? @ no

2. Well covers‘and locks in good condition and secure ? @ no

3. Is the well stand pipe vertically aligned and secure ? » @ no

4. s the concrete pad and surface seal in good condition ? @ . no

5. Are soils surrounding the well pad eroded ? yes <o

6. Is the well casing in good condition ? | Cfs/ ) no

7. Is the measuring point on casing well marked ? @ no

| 8. Is there standing water in the annular space ? yes @/o/\

9. Is the stand pipe vented at the base to allow drainage ? yes no VA
10. Does the total sounded depth correspond to the original | yes no

well completion depth?
"11. Is the access down the well impeded or blocked? Explain. yes @

COMMENTS/RECOMMENDATIONS:

i:\7 1\7 1\projects\forms\integrit.xis



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY

Personnel : TPP/DEC

WELL SPECIFICATIONS
Protective Casing w
Well Construction PVC

Well Diameter d;—mch )

Depth to Ground Water : g K
Well Depth: 43 7 (_.}

" WELL INTEGRITY

1

2

3

D

[&)]

[o)]

7
8

9

10. Does the total sounded depth correspond to the original

" 11. Is the access down the well impeded or blocked? Explain.

. Well identification clearly mérked ?

. Well covers and locks in good condition and secure ?

. Is the well stand pipe vertically aligned and secure ?

. Is the concrete pad and suﬁace seal in good condition ?
. Are soils surrounding the well pad eroded ? |

. Is the well casing in good condition ?

. Is the measuring point on casing well marked ?

. |s there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

well completion depth?

COMMENTS/RECOMMENDATIONS:

Q) Co.smﬁ Ws <o Higd , Gukee Cop hag Votoew of¢.

@ Semq Si‘u‘(p

(E‘) Yot Wuck s 6tvc\o{c¢o vo w L \'::o‘“oM

i:\71\71\projects\forms\integrit.xls

Well Identification :

Date : /0/5,/0/

Flush Mounted

Stainless Steel




MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY Well Identification : URS-8D
Personnel : TPP/DEC Date: [0 / 8 / ai

- WELL SPECIFICATIONS

Protective Casing Above Ground Flush Mounted

Well Construction PVC @@
~ Well Diameter 4-inch
Depth to Ground Water : ™= = .4

Well Depth: SO Iﬁ

WELL INTEGRITY

" 1. Well identification clearly marked ?
2. Well covers and locks in good condition and secure ? - . g_'e}
3. Is the well stand pipe vertically aligned and secure ? cyes
4. Is the concrete pad and surface seal in good condition ? d@
5. Are soils surrounding the well pad eroded ? yes
6. Is the well casing in good condition ? : = @
7. |s the measuring point on casing well marked ? @
8. Is there standing water in the annular space ? yes
9. Is the stand pipe vented at the base to allow drainage ? @
10. Does the total sounded depth correspond to the original YED

well completion depth?
" 11. Is the access down the well impeded or blocked? Explain. yes

COMMENTS/RECOMMENDATIONS:

i:\71\7 1\projects\forms\integrit.xls

no
no
no

no

no

no

no

no



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY

Personnel: TPP/DEC

WELL SPECIFICATIONS
Protective Casing Above Ground
Well Construction PVC

Well Diameter (2-inch 2

- Depth to Ground Water : Z 42 5

Well Depth: ' 55 5 B

WELL INTEGRITY

1

2

3

7

8

9

. 10. Does the total sounded depth correspond to the original

" 11. Is the access down the well impeded or blocked? Explain.

. Well identification clearly marked ?

. Well covers and locks in good condition and secure ?

. Is the well stand pipe vertically aligned and secure ?

. Is the concrete pad and surface seal in good condition ?
. Are soils surrounding the well pad eroded ?

. Is the well casing in good condition ?

. Isthe measuring point on casing well marked ?

. Is there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

well completion depth?

COMMENTS/RECOMMENDATIONS:

i\7 1\7 1\projects\forms\integrit.xls

Well Identification :

Date : (0»8»0\

B
tainless Stee

b6 B

yes

66

yes

yes

yes

no

no

- nNo



MONITORING WELL INTEGRITY CHECKLIST

Site Name: Frontier Chemical, Pendelton NY

Personnel : TPP/DEC

WELL SPECIFICATIONS

Protective Casing Above Ground
‘Well Construction PVC

Well Diameter

Depth to Ground Water : .Y

Well Depth: ‘ S \ ‘3/%

WELL INTEGRITY

1

2

3

4

5

6

7

8

9

10. Does the total sounded depth correspond to the original

" 11. Is the access down the well impeded.or blocked? Explain.

. Well identification clearly marked ?

. Well covers and locks in good condition and secure ?

; 1s the well stand pipe vertically aligned and secure ?

. 'Is the concrete pad and surface seal in good condition ?
. Are soils surrounding the well pad eroded ?

. s the well casing in good condition ?

. Is the measuring point on casing well marked ?

. Is there standing water in the annular space ?

. Is the stand pipe vented at the base to allow drainage ?

well completion depth?

COMMENTS/RECOMMENDATIONS:

i\71\71\projects\forms\integrit.xls

Well Identification :

Date : (0 Q-0

GStainless SteeD

€S

BHEHE

yes

yes™

be

-yes

yes

yes

no
no
no

no

no
no
no

no N

no



Ground water sampling logs



B’Brien & Gerg Engineers, inc, Low Flow Ground Water Sampling Log

Date ol &/oys Personnel psc/TPP Weather

Site Name f‘mlrtf Evacuation Method  (o»ru sz ¢ Well # - /

Site Location /) Aot A1 }/ Sampling Method Lo Ploes Project # LI7EID
Well information: - -

Depth of Well * > Jlr Y2 ft. * Measurements taken from

Depth to Water * s0 94 %, |Top of Well Casing

Length of Water Column 5y ft. Top of Protective Casing

X (Other, Specify) o @ PVC

e
—

Start Purge Time: Jo oo
Depth Oxidation Dissolved

Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity_ Potential {mg/l) (NTU) Rate (mi/min).

p oo /0.9 ) 707 |/e/3)3C| §4. 2 | 246 /4 Lo

3 e /12 .G 6. ¢ .8 VY6 4ig Gi(-2 | o // A=)

lo oo [2 .82 (7 (.22 | /4745 S/o 2.29 7.5 25

3 o /3 019 /3.4 L. 7011572977 43.8 | .5 7 ¢/ & /1O

/20w /3 .75 2.0 [, 772 1/543:i<| /2.7 o, < 2,4 z<”

e /3.4 2i.8d 16 791/57085 | =45~ | o oA - 2y

22y )
el IR AR Y ]
Lo | 13.05 |- se/aled 7 b 1
L [ ;e A A
g zo 13 .40 /b'/l"/01 e
_ ey, VOCs
%Y PR/ P
Y o . = o, I
— D2C
v a
End Purge Time: f l 45
- |Water sample:
Time collected: Z ‘,@ Total volume of purged water removed:
_|Physical appearance at start Physical appearance at sampling
Color = Color | Clens
Odor D Odor [Usrp
Sheen/Free Product s Sheen/Free Product 7lont
Field Test Results: Dissoived ferrous iron:
Dissolved total iron:
Dissolved total manganese:

Analytical Parameters: VOCs N

Container size: |- .. -Container:Type: ~T-. #Collected |... Eield Filtered -~ Preservative:- .} sContainer:ph

\7 1\project\6510\25561\4notes\microlog.xis Apnit 29, 19397




O Brien & Gere Engineers, \nc ~ Low Flow Ground Water Sampling Log
Date 40 /9 /e i Personnel Weather Cloweley <O
Site Name /o, o fre s Evacuation Method (5 /U\«A ss Well # ooz
site Location 2 o Lot Sampling Method S orries s Project # 29220
Well information: —
Depth of Well * i 72 ft. * Measurements taken from
Depth to Water * 5 5q & Top of Well Casing
Length of Water Column © .7 ft. Top of Protective Casing
~ (Other, Specify) ° PyC
Start Purge Time: /1 ﬂ
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential (mgfl) (NTU) Rate (mi/min).
e < g /3.¢ 16 LS 1262/9¢ | sS4 2T 50 /£
3:ve [ i5). 38 16S2| 7093%| ~G8 8 | 42 24 /50
{:c0 1 /e o2 |6 528221628 -4 y A 1 25
3. 00 .82 JCA8 | o272 | ~ 780 | ¢ 07 g4 /SO
[Ziwo] .25 122 16571232081 ~Co 2| p.o7 S x
/4 ‘o 7 .98 J2.9* | 6.Sol226733] "Sc.ol p o9 ) [es—
2 few g .1 Lo 31 1 .99 123947991 —SYn | o/ ¢ | /52
Lie 9.2 {8 .S 44 [ 23900 ~gu.z ] 09 <. o 0o
24 g | 102 | ¢yl 93939 ] —¢S || -09 D | 170
~72LY -
/
) 2w ms .
, ,l& 10 9196 < VOCs | ¢
,, PCR] Frol ettt
/o’l;o/ q.20 g Yo C f\{g % %%s
S N
742
IEnd Purge Time: (12-32
Water sample:
ITlme collected:_ﬁ_ / 0 %S Total volume of purged water removed:
Physical appearance at start Physical appearance at sampling
Color ‘ Doo Color 0lean
Odor Ao Odor [ IE
Sheen/Free Product AL Sheen/Free Product N\o
k lField Test Results: Dissolved ferrous iron:
Dissolved total iron:
Dissolved total manganese:
| — =
|Analytical Parameters: VOCs
i ContainerSize- |:. .. - -ContainerIype- - — - Field Filtered - - Preservative: .| - ContainerpHiiias:

17 1\projectd\6510\2556 1\4notes\microlog.xis

April 25, 1997




C Brien & Gete Engineers, inc, Low Fiuw Ground Vvater Sampliug Log

Date /p / 4 / o/ Personnel ' Weather  loely S O°
Site Name lfa. ML, e Evacuation Method 6 . _4,4 o< Well # P /4
Site Location /2 1 4.0, does Sampling Method Yoy Floo Project #
Well information:
Depth of Well * 29.78 ft. * Measurements taken from
Depth to Water * Fle .70 ft. Top of Well Casing
Length of Water Column /3 O 8 ft. Top of Protective Casing
%o (Other, Specify) ,~ Zﬁ puc
Start Purge Time: /3 i¢7 T
: Depth Oxidation Dissolved
Elapsed To * |Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential (mg/) (NTU) Rate (ml/min).
06D 20 .IDn /S o2 2,(,< | 250353 | ~4o.4 |2 32 A HS™ <10
3 00 29.25 N T A 8.13 [J4s760 | 3-0 0,08 ¢S Hoo
& oo 39_'_3_% /3 6o | J.20 (24398 | 123 0,05 qe R\ o
590 Z ). 4 /.90 e zelacera | 17,4 .of 20 /35
200 32.40 )54 0 ¥.02 126 /(868 | 22 4 6.04 32 oo
/S 00 2% 62 | 11.09 | 8.1 127025V il 0.04f 140 200
/2 o 24,01 e 4% | 2] 27846( | 24.0 O, (b 26 /35S
T 2(.00 24.06 o /8.34 %.i5 | 27818% 24,77 030 8 4®) 2=
200 25.00 7.7 2.1 {40150 Al n.o5 S® 2.6
272-0% St.s8 2022 1 2. | 248 220 [ 4 O.12 90 /5D
20 oo 277 .11 20.26 | .06 | 206432 Y o_0( 2 /90
22 . co 27 9% 20,37 £ 22¢ £25 -3.3 _0.08" 9’7 | /Z8c
3G .00 38 . S6C 23,00 |2 0% [30748 > o3 o,z <o 2o o
n2o 1-%0 51
End Purge Time: = rx
_ |Water sample:
Time collected: l l ‘ﬂs Total volume of purged water removed:
Physical appearance at start Physical appearance at sampling
Color / /owy%% Color Flotre 5cen /
Odor 4P Odor /L
Sheen/Free Product J1P Sheen/Free Product /T e
: Field Test Results: Dissolved ferrous iron:

Dissolved total iron:
Dissolved total manganese:

Analytical Parameters: VOCs

~ Container-size: . - -Containerype: ~#Collected:  J&... o Fleld Filtered - =, )5 =P

1\7 1\projectd\6510\2556 1\4notes\microlog.xis April 29, 199/




'Brien & Gere Enagineers. Inc. Low Flow Ground Vvater Sampling Log

Date 7o/ afe s Personnel DCc Weather Croocle, SO°
Site Name Z;,.,é—u,( Evacuation Method Gro '\‘CG s Well # - J,/'

site Location /% A Jd (oo 1 {g/ Sampling Method bes Lloe Project # I35 20

Well information:

Depth of Well * Sl 92 ft. * Measurements taken from
Depth to Water * (, . SL ft. Top of Well Casing
Length of Water Column ] o . Yo ft. Top of Protective Casing
o/ (Other, Specify) /> a'/\ PVC
Start Purge Time: ] H. o0
Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
Time Water Temperature pH Conductivity |Potential {mg/l) (NTU) Rate (ml/min).
o:0 (. sz /2.3 ¢ 9k 1332235 | -3,% | 063 2.5 270
Boo 8 Bl /3,24 1615 1312065] -29.0 | 0.02 4o /5o
(oo 3. (O )4, 78 6. 6T] 308 926 -23.70 1 o.02 e .4 I R=)
o - 80 8 Ly 15,82 | & G| 3027H] ~44.R| 0.02 4.5 19
2D B, L8 /590 1 ¢ e8| 20 280> 0l R] ool 3.6 /5
/S:00 2,86 /e S0 | @S] 3%06o) -¢2.5 | o004 3.8 soo
/g .00 2.8 /7./9 165 | ZYYq | -c94S | Cod 5.5 7
_|End Purge Time: / L/ 3 7
Water sample:
Time collected: / ‘—/ S E_D Total volume of purged water removed:
Physical appearance at start Physical appearance at sampling
Color C [—2-0({" Color Lot —
Odor JUc/re Odor ‘7 Uﬂ £
Sheen/Free Product /Z/a)~( Sheen/Free Product ({ !ﬁ: ¢

Field Test Resulits: Dissolved ferrous iron:
Dissolved total iron:
Dissolved total manganese:

d

Analytical Parameters: VDC-:;

T EieldFitered. . -|: - Preservative:::

_ Container:Size= {:- .+ Cantainer:Type:: :

7 T\projects\6510\2556 1 \dnotes\nicrolog.xls April 25, 1997




O'8Brien & Gere Engineers,inc. Low Flow Ground Water Sampling Log
Date mn Personnel peC Weather Sonny 685
Site Name  ypnliin Evacuation Method G ,C[;s < Well # P S
Site Location Pru s Sampling Method Lo Floes Project # 7a€ 2o
Well information: -
Depth of Well * S, % ft. * Measurements taken from
Depth to Water * 5.54 ft. Top of Well Casing
Length of Water Column _ /0, 02 ft Top of Protective Casing
v (Other, Specify) 7o/ 2F PvcC
Start Purge Time: /322
F Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity | Flow
Time Water Temperature pH Conductivity |[Potential {mgll) {NTU) Rate (ml/min).
b oo 5. 10 ] 7.28 | 647 | eees | ~“3C6 | 15 g50 2560
3 oo e \Z [7.04 c.4d | ;5303 -$72.7 lsoz2 230 yX oY)
G »° - (7.29 C4dd /s 233 529 | s.0= 270 70
9.0 G .18 /8o | ey>l/sez02] s8¢ | /os /30 (e
/1 eo (.27 /9. /% .41 /5368¢) ~s¢. 7 1/ 07 ya) 116
(5 262 ¢.47 zo.old | guslispopsd | -S40 | /G 75 75
/R 00 [ .50 7/.t5 | 6.4 ligygqqe | - 486 | 125 55 7.5
[ zliee G.5Z 21.28 | ¢ |7326d2 | =347 | /.27 29 L0
TS Fr 8o
"End Purge Time: /34 S,
i 'Water sample:
Time collected: t .77 §O Total volume of purged water removed:
;Physical appearance at start Physical appearance at sampling
' Color  hrua Color ~
Odor NLdve Odor Ay
‘Sheen/Free Product lore Sheen/Free Product e
Field Test Results: Dissolved ferrous iron: -
Dissolved total iron:
Dissolved total manganese:
Analytical Parameters: VOCs
Container:Size: |- ‘Container:Type: .- ECollected. |5, - - Field Filtered . .».| .- - i Preservative:: =

AprT 25, 1997

i:\71\oroject\6510\25561 \dnotes\microlog.xIs




O Jrien & Gere Engineers, ..1C.

Low Flc ¥ Ground W iter Samplir. 4 Log

Date o foe Jes Personnel DEc . Mike
e d

Site Name m.ﬁ,\, -~ Evacuation Method Gy rontess,

Site Location /2 AL+ Sampling Method Lows Flow

Weather
Well #
Project #

Su S

[

P-C

29820

Well information:

Depth of Well * G Ll
| Depth to Water * (.88
Length of Water Column 9.28

—

—_—

* Measurements taken from
Top of Well Casing
Top of Protective Casing

PI

Start Purge Time: Zfz : g@

24___Jotner, Specify) 7P of PYWC

Depth Oxidation Dissolved
Elapsed To Reduction Oxygen Turbidity Flow
" Time (iny _\gater Tempe_rature pH Conductivity |Potential (maht) (NTU) Rate (mVimin).
0:00 .25 /7 4o 16 o8 | 249484 | ~43.5 | 6.2 Z0 /00
300 2 /5. 506 16.25 Wse379 | -z20.3 | ©.37 / /Ao
(00 1.5 j .82 14,39 251231 1 -22.9 ©.33 %5' xS
“;e0 .57 /G 729 | G.eJ 267993 | ~28.2 | 0.25 45" Lo
[2:00 1G5 /22 1643 126225 | -30.9 1 6.22 24 9
/S o0 5 .22 522 | e.ds |93€7057 | -32.2 | 6.2/ 22 &0
| X 00 7.79 /8. 58 | Goys RESIS | —32.0 | o .2\ /9 &0
|_2J.:00 1.90 79.21 | &4 (27235 | -22. 21 ¢5. 2] /3 S
oo 2.74 J5Ss | 6. 943| 27952 -30.4 | &, .2/ N 5o
2760 2, 98 /9 75 | 6.43| 27oo| - 30.5 | ©.296 J2 <>
20:00 ¥.04 70 .5¢C | .43 270625 -3 5| ©.20 /2 (&
22 o0 e. .09 2/, 03| €.y 277483 ~34.1 ©. 15 Y o
20100 g.13 2]. 2| c dq4|27858 7 -345] 0,29 /3 so
|
|
End Purge Time: / 5/ /0
Water sample:
I‘ﬁme collected: £s z o Total volume of purged water removed:
Physical appearance at start Physical appearance at sampling
Color CQg@/ Color -~
I Odor /1 ons Odor éﬂ !
Sheen/Free Product / M,L Sheen/Free Product 4 g
V wlyField Test Results: Dissolved ferrous iron:
Dissolved total iron:
Dissolved total manganese:
1 . EE—
lAnalyticaI Parameters: VOCs B
. Container.Size: T #Collected .. .. Field Filtered:. .-i:]: - - -~ Preservative:

i\71\project6510\25561 ‘4notes\micmlog.xls

ApriT 25, 1997




u

O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

IDate /a/41/5 (

Site Name Frontier Chemical

Location

Pendelton, New York

Project No. 29820

Personnel TPP/DEC

Weather
Well #

Clo-d,

Go °

85-7R ¢

Evacuation Method Stainless Steel Bailer

Sampling Method

Stainless Steel Bailer

Well Information:

Depth of Well * 277,712 ft. Water Volume /. for:
Depth to Water * 6 o1' n X__ 2" Diameter Well = 0.163 X LWG
Length of Water Column 2 1- (e ( ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 3.83% gl 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well / / gal.(s) ;
Volume removed before sampling 17/ 2 gal.(s)
Did well go dry? é?
(Other, Specify)
* Measurements taken from Well Casing E___—_jProtecﬁve Casing
Jinstrument Calibration:
[pH Buffer Readings | [Conductivity Standard Readings ]
4.0 Standard 84 S Standard ’
7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu
Jinitial Q initial 5 7. initial 7 7Z initial 2080 initial /70
3 59.3 4.5 21570 0o
7 54, .95 2¢ 59 559
) 53.77 4.9y 270 0 310
Water Sample:
Time Collected Z § oD
Physical Appearance at Start | |Physical Appearance at Sampling
Color %f /[/cvc(q Color (lovdy ~ /577 A"l"“’ﬂ
S e
Odor At Odor /zld)l solfor
Turbidity (> 100 NTU) //0 Turbidity (> 100 NTU) - LAY
Sheen/Free Product A} one Sheen/Free Product /U'u\\{
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
40 m! Glass 3 No 1:1 HCL
Liter Plastic 1 : Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH
. rNotes:
iN71\projects\forms\gwslog xis April 25, 1997



u

O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Date oy / 6

Site Name FrontierlCher'nical Weather (’/ooe@ 6 o

Location  Pendelton, New York Well # URS-7D

Project No. 29820 Evacuation Method Stainless Steel Bailer

Personnel TPP/DEC Sampling Method  Stainless Steel Bailer

Well Information:

|Depth of Well * 29.21 ft. Water Volume #t. for:
Depth to Water * 7 f 5 3 ft. X 2" Diameter Well = 0.163 X LWC
JLength of Water Column 22.28 ft. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 5 3 gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well Y7 gal(s) _
i Volume removed before sampling 7] gal.(s)
Did welf go dry?
(Other, Specify)
« Measurements taken from X weliCasing ["lProtective Casing
linstrument Calibration:
[pH Buffer Readings | [Conductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard - 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu

initial Qé initial Sa g initial F f Z initial SZ—L/O initial %

. . _53_@__ __i_‘l__ 3700 -Z29

Dz _3330 37
S 1D 5:1 ';5 'j °I o 3130 280

Water Sample:
Time Collected l S 20

JPhysical Appearance at Start | [Physical Appearance at Sampling |
lColor . ﬁéza,/ Color C&a/

Odor /r;,hf ;..H:\\h/ Odor » At sdll .
Turbidity (> 100 NTU) 361 Turbidity (> 100 NTU) 2 3

Sheen/Free Product Alons Sheen/Free Product N ove

Samples collected:

S i Container Size Container Type # Collected~ {Field Filtered Preservative Container pH
" 40 ml Glass 3 No 1:1 HCL
Liter Plastic 1 Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH
[Notes:
April 25, 1997

iA71\projectsforms\gwslog.xs



u

O'Brien & Gere Engineers, Inc.

Date 75 401n
Site Name Frontie( Chémic;al
Location  Pendelton, New York
Project No. 29820
Personnel TPP/DEC

Standard Ground Water Sampling Log

(]
Weather ju,an[ é’o
Well # URS-14D /
Evacuation Method Stainless Stee! Bailer

Sampling Method  Stainless Steel Bailer

Well Information:

Depth of Well * /). S €
Depth to Water * g . 7{
Length of Water Column 3 07 . 8 5
Volume of Water in Well 5.25
3X Volume of Water in Well /6.0

* Measurements taken from

Water Volume /. for:
X
4" Diameter Well = 0.653 X LWC

2" Diameter Well = 0.163 X LWC

6" Diameter Well = 1.469 X LWC

Volume removed before sampling

Did well go dry?

. Well Casing

(Other, Specify)

gal.(s)

[__—_:]Protecﬁve Casing

{instrument Calibration:

[pH Buffer Readings |

|Conductivity Standard Readings |

iA71\projects\forms\gwslog.xs

4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard

Water parameters:

Gallons Temperature pH Conductivity Turbidity

Removed Readings Readings Readings uS/cm Readings Ntu
finitiat &b I 7. 5% initial 976 initial 1<

5 5.4 ;07 BEL
A 50.8 CS /S G| AR

Water Sample: .
Time Collected lé L{O
|Physical Appearance at Start | [Physical Appearance at Sampling |
Color- ( ‘IL{L(' Color Cha
Odor vy Odor , Soo. "
Turbidity (> 100 NTU) 14 Turbidity (> 100 NTU) S
Sheen/Free Product Naong Sheen/Free Product s
Samples collected:
{Container Size Container Type # Collected Field Filtered Preservative Container pH

40 mi Glass 3 No 1:1 HCL

Liter Plastic 1 Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH
INotes:
April 25, 1997



O'Brien & Gere Engineers, Inc. Standard Ground Water Sampling Log
Ioate /o'/ S//D / '
Site Name S fine < C /ummﬁ Weather Svray Lo
1
Location ?ﬁﬁ Al bra /UEwak Well # wizs -~ 2D
ProjectNo. 27 820 Evacuation Method  S7erdesn Skl Bodn
Personnel ¢354, M Sampling Method _ Standess  Shel Lot
Well information:
Depth of Well * $20.8% ft. Water Volume /. for:
Depth to Water * S 8 7 ft. A 2" Diameter Well = 0.163 X LWC
Length of Water Column ¢7’ L. ‘7‘ 1 ft 4" Diameter Well = 0.653 X LWC
Volume of Water in Well (0 . 8 L/ gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well Jde.52 gal.(s) _
Volume removed before sampling Ze gal.(s)
Did well go dry? AID
(Other, Specify)
* Measurements taken from [:]Well Casing [—_:_:lpmtedive Casing
{instrument Calibration:
[pH Buffer Readings_| IConductivity Standard Readings |
4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard

Water parameters:

Gallons Temperature pH Conductivity Turbidity

Removed Readings Readings Readings uS/cm Readings Ntu
finitiat é intial 9 4+ 7 inttial &, eJ initial /473 initial S, 8

7 s34 7.7) /947 82
74 sz. .25 / 354/ iz
70 $p.08 2./7 /32a //
Water Sample: ./ SO
Time Collected )
Physical Appearance at Start | |Physical Appearance at Sampling ]
Color 8 /ea/ ~ Color (f/éa, '
Odor Momu Odor //';/17’ sol b r
Turbidity (> 100 NTU) 5.8 Turbidity (> 100 NTU) 7/
Sheen/Free Product NWire Sheen/Free Product SO
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
Notes: l :
G 0 l equuQ M S / YWS5D

A7 1\projectsforms\gwslog.xis April 25, 1997



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

|Date /o/I/ /t 1

Site Name Frontier Chemical

Pendetlton, New York

ILocation
Project No. 29820

Personnel TPP/DEC

Weather Clorotl, GO
Well # 88-12D !
Evacuation Method Stainless Steel Bailer

Sampling Method

Stainless Steel Bailer

Well Information:
Depth of Well *

Depth to Water *
Length of Water Column

Volume of Water in Well
3X Volume of Water in Well

S &
/o .45 &
qLed  w
. gal.(s)
20. gal(s)

Water Volume /. for:

| X

6" Diameter Well = 1

2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC

.469 X LWC

Volume removed before sampling

9

gal.(s)

i\71\projects\forms\gwslog.xis

Did well go dry? \ig<
(Other, Specify)
* Measurements taken from Well Casing [:___:]Protecﬁve Casing
Jinstrument Calibration:
[pH Buffer Readings | [Conductivity Standard Readings ]
. 4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu
- . K
'Jinitial @; initial "‘}L’ /) initial C% -\&o initial 3@5 1 2 initial 2 O(
G WD t.09 yis 4.0
Z20

Water Sample: {

[Time Coliected i 2 ]

YPhysical Appearance at Start | IPhysical Appearance at Sampling ]

Color C 4t Color o@ﬁ/

Odor S\ Yuf, Odor svlbv
Turbidity (> 100 NTU) 2.4 Turbidity (> 100 NTU) ¥eé

Sheen/Free Product 7/ Sheen/Free Product &

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH

40 mi Glass - 3 No 1:1 HCL
Liter Plastic 1 Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH
Notes: X 7 .
~
\ Blind Dvm Flioee]
1 4
Apiil 25, 1997



O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

/6’/2/"!

§Date

— 7
Site Name £ . ofies Chemica

Location  Jfendledrn, Ales S/c,f{-
ProjectNo. Q9 2Z ¢
Persannel 1D E£C

Weather Sonny

(A=

Well #

Urs L9

Evacuation Method S Zeeon fean Sheef Borde

samplingMetnod  ealbes Hoel Balec

Well Information:

Depth of Well * £/ 5. 7 ‘/ ft. \Water Volume /ft. for:
Depth to Water * 975 =& % 2" Diameter Well = 0.163 X LWC
Length of Water Column 3G.o ft 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 5.87 gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well )7 & gal.(s)
Volume removed before sampling /8 gal(s)
Did well go dry? P
(Other, Specify)
* Measurements taken from :::lWell Casing [:jProtecﬁve Casing
{instrument Calibration: .
[pH Buffer Readings_| [Conductivity Standard Readings |
4.0 Standard 84 S Standard
" 7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gatllons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/icm Readings Ntu
finitial Q intial _ S&. 2. intal &, 2o initial /)78 initial J2c
‘ & $4.4 S o /228 760
/2 3.8 2.4 /) Lo 756
/7 5i.¢ 7.3¢ /o 81 660
Water Sample: —
Time Collected /SO
Physical Appearance at Start_| [Physical Appearance at Sampling B
Color Clea Color Gorey flsf Browu
Odor Aope Odor yoney,
Turbidity (> 100 NTU) /20 Turbidity (> 100 NTU) le ©O
Sheen/Free Product Mne Sheen/Free Product /I e
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
i 1/ass, 3 o /i{ HC]
Lk s /Plas Y [ el it <L SO AASO 5
PnT ,D/Mf‘lc [} e 408 01T
[Notes:

i\7 1\projectsforms\gwslog.xs

April 25, 1997




u

O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

Date /0/11101

Site Name Frontier Chemical

Location

Pendelton, New York

IProject No. 29820
Personnel TPP/DEC

o’

Weather

Clondy

Well # 88-12C

Evacuation Method Stainless Steel Bailer

Sampling Method  Stainless Steel Bailer

Well Information:
Depth of Well *

Depth to Water *

Length of Water Column
Volume of Water in Well
3X Volume of Water in Well

* Measurements taken from

21.29 ft

/1, 43 fi

19.9¢ ft
3,04 gal.(s)
/O gal(s)

X wel Casing

Water Volume . for:
‘ X 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

[::Protecﬁve Casing

/0
—Fo

gal.(s)

(Other, Specify)

{instrument Calibration:

A7 f\projectsVorms\gwslog xis

fpH Buffer Readings | [Conductivity Standard Readings |
4.0 Standard 84 S Standard :
7.0 Standard 1413 S Standard
10.0 Standard

Water parameters:

Gallons Temperature pH Conductivity Turbidity

Removed Readings Readings Readings uS/cm Readings Ntu

finitial é initial (ZZ s _[j initial lj , (l{ initial % /ﬁ\ initial é':/ﬁ g <
3 4. )] 7 T —
¢ e/, BY /)0/ ELK -~
/0 B v A [ EJLE
Water Sample:
Time Collected H EQ
Physical Appearance at Start | [Physical Appearance at Sampling |
Color /?/[) Ar}u)f\ Color /?/b & N
Odor e - Odor SN
Turbidity (> 100 NTU) 7/e0 Turbidity (> 100 NTU) . /8T
Sheen/Free Product ) Sheen/Free Product s
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
40 mi Glass 3 No 1:1 HCL
Liter Plastic 1 - Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH
|Notes:
April 25, 1997




u

O'Brien & Gere Engineers, inc. Standard Ground Water Sampling Log
Date 7o /°1 ‘

Site Name Frontier Chemi'cal Weather

Location  Pendelton, New York Well # 85-5R

Project No. 29820 Evacuation Method Stainless Steel Bailer

Personnel TPP/DEC Sampling Method  Stainless Steel Bailer

'Well Information:

Depth of Well * 38,03 ft. Water Volume #t. for:
Depth to Water * 8,972 = X 2" Diameter Well = 0.163 X LWC
Length of Water Column 29. 11 fi. 4" Diameter Well = 0.653 X LWC
Volume of Water in Well 4, 7‘—{ gal.(s) 6" Diameter Well = 1.469 X LWC
3X Volume of Water in Well JH, 2 qals)
Volume removed before sampling z gal.(s)

Did weli go dry? V4 5
(Other, Specify)
* Measurements taken from Well Casing E:jProtective Casing

Hinstrument Calibration:

[pH Buffer Readings | [Conductivity Standard Readings ]
4.0 Standard 84 S Standard

7.0 Standard Z , © 1413 S Standard
10.0 Standard /. 0o

Water parameters:

Galions Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu

Jinitial ¢ initial _Y /., iﬁitial 2 g Z initial 95220(2 initial Z Q’D
% .57 /p 37 .06 _ - 2
<. 3% | 2ug & ok - oL

:
i

/4

Water Sample:

Time Collected A

Physical Appearance at Start | [Physical Appearance at Sampling |
Color C\ aud&[ Color Clov &q}
Odor g Odor A Pppnr
Turbidity (> 100 NTU) 130 Turbidity (> 100 NTU) 50
Sheen/Free Product ] Sheen/Free Product Aap
Samples collected:
wwmeze o iContainer Size Container Type # Collected Field Filtered {Preservative Container pH

40 mi Glass 3 No 1:1 HCL

Liter Plastic 1 Not if < 50 ntu HNO3

Pint Plastic 1 No NaOH
{Notes:

April 25, 1997

i\71\projects\forms\gwslog.xis



O'Brien & Gere Engineers, Inc.

Date /o‘/ I / 0
Site Name Frontier Chemical

Location  Pendelton, New York

Project No. 29820

Personnel TPP/DEC

Standard Ground Water Sampling Log

Weather
Well # URS-5D

(’/oue&_;/ GO*

Evacuation Method Stainless Steel Bailer

Sampling Method  Stainless Stee! Bailer

Well information:
Depth of Well *

Depth to Water *

Length of Water Column

Volume of Water in Well
3X Volume of Water in Well

* Measurements taken from

49.53

8,63

4y 2/

¢.7

20

X Jwei casing

ft.
ft.
ft.
gal.(s)
gal.(s)

Water Volume /t. for:
X 2" Diameter Well- = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

l:]Protective Casing

g . 5 gal.(s)
Ales

(Other, Specify)

Hinstrument Calibration:

ipH Buffer Readings |

|Conductivity Standard Readings ]

4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/cm Readings Ntu
Jinitial é inital D /. 5 AN initial 2380 initial é 9
7 4. R.68 A4d90 . 3%
% 8.5 549, &.d0 327770 X
Tz S
Water Sample: .
Time Collected [0.00
Physical Appearance at Start | |[Physical Appearance at Sampling |
Color Cée,a ~ Color CQQ&,,/
Odor /Z(M.L Odor l\} N
Turbidity (> 100 NTU) /q Turbidity (> 100 NTU) / b{
Sheen/Free Product / Sheen/Free Product Uw
Samples collected:
Container Size Container Type # Collected Field Filtered Preservative Container pH
A0 ml Glass 3 No 1:1 HCL -
Liter Plastic 1 Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH

[Notes:

i:\71\projects\forms\gwslog.xis

April 25, 1997




0

O'Brien & Gere Engineers, Inc.

Standard Ground Water Sampling Log

|Date o/ -y

Site Name Front,ier Chemical
Location Pendelton, New York
Project No. 29820

Personnel TPP/DEC

&o”

Weather §u A/
/
Well # URS-14!

Evacuation Method Stainless Steel Bailer

Sampling Method  Stainless Steel Bailer

Well Information:

Depth of Well * 2], lo ft.
Depth to Water * 7 % 5 ft.
Length of Water Column 2% .4 S/
Volume of Water in Well 3 ' 8 ;l gal.(s)
3X Volume of Water in Well l, 5 gal.(s)

* Measurements taken from

Well Casing

Water Volume #t. for:
X 2" Diameter Well = 0.163 X LWC
4" Diameter Well = 0.653 X LWC
6" Diameter Well = 1.469 X LWC

Volume removed before sampling
Did well go dry?

[ protective Casing

8/ gal.(s)

(Other, Specify)

jinstrument Calibration:

IpH Buffer Readings |

{Conductivity Standard Readings i

Physical Appearance at Start |

4.0 Standard 84 S Standard
7.0 Standard 1413 S Standard
10.0 Standard
Water parameters:
Gallons Temperature pH Conductivity Turbidity
Removed Readings Readings Readings uS/icm Readings Ntu
frita / é initial ‘2‘8 b q 1V il 75@ initial
_Hd s
[
Water Sample:
Time Collected /S 1_-[5 (;a /q [o:)

|[Physical Appearance at Sampling

Color Cliec Color Cﬁoucj\,

Odor Ao Oder ~NO

Turbidity (> 100 NTU) e Turbidity (> 100 NTU) 240

Sheen/Free Product Ne Sheen/Free Product N©O

Samples collected:

Container Size Container Type # Collected Field Filtered Preservative Container pH
40 ml Glass 3 No 1:1 HCL
Liter Plastic 1 Not if < 50 ntu HNO3
Pint Plastic 1 No NaOH

[Notes:
V7 1\projects\forms\gwslog Xls Aprif 25, 1997
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Appendix C

Data validation report




Data Validation Services
120 Cobble Creek Road P. O. Box 208
North Creek, N. Y. 12853
Phone 518-251-4429
Facsimile 518-251-4428

November 27, 2001

Dave Carnevale

O'Brien & Gere Engineers
5000 Brittonfield Parkway
Syracuse, NY 13221

RE:  Validation of Frontier Chemical Site Data Packages
OBG Laboratory report for samples received October 2001

Dear Mr. Carnevale: :

Review has been completed for the data package generated by OBG Laboratories which
pertains to aqueous samples collected October 9 through October 18, 2001 at the Frontier Chemical Site.
Six samples were analysed for full TCL/TAL parameters, and eleven were processed for TCL volatiles
and TAL metals/cyanide. Matrix spikes/duplicates, and field and trip blanks were also processed.
Methodologies utilized are those of the USEPA SW846.

Data validation was performed with guidance from the most current editions of the USEPA CLP
National Functional Guidelines for Organic and Inorganic Data Review and the USEPA SOPs HW-2 and
HW-6. The following items were reviewed:

X K K K K X W R K K K K K

Data Completeness

Custody Documentation

Holding Times

Surrogate and Internal Standard Recoveries
Matrix Spike Recoveries/Duplicate Correlations
Field Duplicate Correlation (volatiles and metals)
Preparation/Calibration Blanks

Control Spike/Laboratory Control Samples
Instrumental Tunes

Calibration Standards

Instrument IDLs

Method Compliance

Sample Result Verification

Those items showing deficiencies are discussed in the following sections of this report. All others
were found to be acceptable as outlined in the above-mentioned validation procedures, and as applicable
for the methodology. Unless noted specifically in the following text, reported results are substantiated by
the raw data, and generated in compliance with protocol requirements.



pg. 2/3

In summary, sample processing was primarily conducted with compliance to protocol
requirements and with adherance to quality criteria, and most reported results are usable with minor
qualification. The laboratory summary data package, with recommended qualifiers applied in red ink to
the sample result forms is attached to this narrative, and should be reviewed in conjunction with this text.

Volatile Analyses :

Only the reanalysis results for URS-14I should be used due to potential contamination in the
initial analysis.

Results for URS-14I and 88-12C are qualified estimated due to low recoveries of surrogate
standard d8-toluene (70% and 75%, below 83% limit). Matrix effects are indicated.

Due to low calibration standard responses (42%D to 60%D), results for bromomethane in all
project samples are qualified estimated, and are possibly biased low.

Due to low responses in the calibration standards (mean RRF of 0.036), results for acetone in all
samples are qualified estimated. The level of bias is not expected to be great.

Results for analytes reported initially with the “E” flag are derived from the dilution analysis.

Detections of acetone, methylene chloride, and carbon disulfide, with the exceptions of acetone in
P-3 and methylene chloride in P-6, are edited to nondetection due to presence in associated blanks.

Matrix spikes of URS-9D evaluate recoveries of all target analytes. Recoveries and duplicate
correlation values were acceptable, with the exception of bromomethane (76% and 67%, below the
recommended limit of 78%), cis-1,2-dichoropropene (50% and 49%, below 65% limit), and styrene (26%
and 28%, below the recommended limit of 88%). The results for these analytes in the unspiked sample
are therefore qualified estimated ("J" qualifier), possibly biased slighty low. Spiked blank recoveries were
acceptable.

Field duplicate correlation for 88-12D and X-1 was acceptable.

Processing was compliant, and results are substantiated by the raw data.

Semivolatile Analyses ,
Detected results for di-n-butylphthalate are edited to nondetection due to presence in assocmted
blanks. Detected concentrations of bis(2-ethylhexyl)phthalate are at levels typical of contamination.

The matrix spikes of batch QC produced acceptable recoveries and duplicate correlations, with
the exception of low recoveries for n-nitrosodi-n-propylamine (51% and 56%, below 61%). One spiked
blank showed acceptable recoveries, the spiked duplicate showed five slightly low recoveries; reported
results for samples are unaffected.

Results for analytes reported initially with the “E” flag are derived from the dilution analysis.




pg. 3/3

Tentatively Identified Compounds (TICs) with retention times of 16.0' should be considered as
contamination (due to presence in the associated blanks), and are rejected as sample components.

Processing was compliant, and results are substantiated by the raw data.

Pesticide/PCB Analyses
Accuracy and precision were determined from spiked blanks, and showed acceptable values.
Matrix effect is not evaluated.

Processing was compliant, and results are substantiated by the raw data.

Metals/CN Analyses ‘
' Detection of calcium in the equipment blank does not affect sample results, the concentrations of

which were greatly in excess of that of the blank.

» Matrix spike recoveries for URS-9D were acceptable, and LCS recoveries were within required
ranges. With the exception of that for cyanide, duplicate correlations were performed on sample spikes,
not the unspiked sample. Values were acceptable.

Field duplicate results for 88-12D and X-1 showed acceptable correlations.

The serial dilution determinations for URS-9D produced acceptable correlations, with the
exception of that for manganese (12%D). Results for that element in samples reporting concentrations
above 7 ug/L are qualified estimated due to matrix.

Method blanks were reported with reporting limits only down to the CRDL, while samples were
reported to the IDL. Qualification of results is not affected.

Please do not hesitate to contact me if questions or comments arise during your review of this report.

Very truly yours,

s |

Judy Harry




CROSS REFERENCE TABLE

........................................

URS-141

QC Trip Blank

P-1

p-2

P-3

P-5

p-6

Qc Trip Blank

Grundfos Equip glank(Equipment Blank)
URS-5D

-85-5R

88-12C

88-120

85-7R

URS-7D

stainless Steel Bailer Equip Blank
Blind Dup. X-1

QC Trip Blank

. 85-7R - Preserved

85-7R - Mon-Preserved

Sample
Number
133130
T3313Ms
T3313MsD
73313
13314
13315
13316
13317
13318
13420
13421
13422
13423
13424
13425
T3524
13525
73526
13527
13528
13529
713530
T3531
73532
73533
73857
73858

Date

Collected Time Received

................................

10/08/2001
10708/2001
10708/2001
10/08/2001
10/08/2001
10/08/2001
10/09/2001
10/09/2001
10/08/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001

10/11/2001
10/11/2001
10/11/2001

" 1071172001

10/11/2001
10/11/2001
10/11/2001
10/11/2001
10/11/2001
1071172001
10/18/2001
10/18/2001

10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/10/2001
10/11/2001
10/11/2001
10/11/2001
10/11/2001
10/11/2001
10/11/2001
10/12/2001
10/12/2001
10/12/2001

10/12/2001 -

1071272001
10/12/2001
10/12/2001
10/12/2001
10/12/2001
10/12/2001
10/19/2001
10/19/2001

Package

190
150
190
190
190
190
190
190
202
202
202
202
202
202
219
219
219
219
219
219
219
219
219
219 .
279
279



Attachment A

NYSDEC Correspondence Dated
May 30, 2001




New York State Department of Environmental Conservation
Division of Environmental Remediation, Region 9

270 Michigan Avenue, Buffalo, New York, 14203-2999

Phone: (716) 851-7220 + FAX: (716) 851-7226

Website: www.dec.state.ny.us :

Erin M. Crotty
e smCommissioner - s

Jui 4 2001

May 30, 2001 - Ol vy vinneiN TAL

REMESIATION GROUP

Chairman '

Frontier Pendleton Technical Committee
Olin Corporation - ’

P.O. Box 248

1186 Lower River Road

Charleston, TN 37310

Mr. John Burns . | : | FILECOPY

Dear Mr. Bums:

" Frontier Pendleton Site # 932043
Operation and Maintenance (O&M)

We have reviewed Semi-Annual Operation & Maintenance Report # 8 submitted by your
letter dated May 3, 2001 and offer the following comments for your consideration:

H draulic‘ Containment

Ground water monitoring has been continuing on a semi-annual basis since June 1997:

The June 1997 data showed that ground water elevations within the containment cell were higher
than than outside, indicating that no inward hydrauilic gradient existed at the site when
monitoring began. Monitoring data collected since that time shows that while an inward
hydraulic gradient seems to have been established and is being maintained by the operation of the
leachate collection, treatment and pumping facility, there is still no inward hydraulic gradient
near the mid-portion of the eastern site border. (Refer to groundwater elevations in piezometers
P-1/ outside containment and P-2/inside containment). Due to the absence of an inward

“hydraulic gradient at the mid-eastern border of the site, there is some concern of. migration of
contaminants from the containment cell in that area.



Mr. John Burns
May 30, 2001
Page 2

~In-order to better-evaluate the effectiveness of the.containment, particularly-along the-
eastern site boundary, a comparison of groundwater quality within the containment and
immediately outside the containment is necessary. For this purpose, we recommend the
following actions:

. In addition to the routine O&M monitoring of groundwater, collect groundwater samples
from piezometers P-3, P-1, P-2, P-4, P-5 and P-6 during the next monitoring event.

K Analyze the samples from the above-mentioned piezometers for the parameters as
specified for the first year of O&M monitoring, including VOCs, SVOCs, PCBs and
Pesticides. ’ A

. Include the apalytical results and a summary report in the subsequent sem1-a11nua1 report.
‘ Provide detailed evaluation and recommendations, as appropriate.

While the above-outlined sampling of groundwater from the piezometers within the
containment cell and in the areas immediately offsite is not routinely required per the approved
O&M manual, it is critical that this be undertaken so as to better evaluate the eastern boundary
hydraulic containment and potential contaminant migration. In addition, the five-year in-depth
evaluation of effectiveness of the remedial actions at the site will take place in 2002. Collection
of the groundwater quality data as outlined above is needed prior to 2002 so that needed
evaluations can be completed. Currently the only groundwater data for areas within the
containment is prior to construction of the landfill in 1996 and therefore insufficient in
. performing the eastern boundary evaluation.

Other specific comments on the subject report are as following:
Attachment D - Site Maintenance

Table B -3: GAC # 1 is reported to be leakmg The report must prov1de details of the
actions taken to correct this situation.

Operator’s Log: ‘The system check list shows the ward “Fail” in items #6 and #7 for
pumps #1 and #2. This is confusing as pump #2 was found ok on arrival. Therefore, the
word “Fail” against it does not appear applicable. Clarification or revision should be
made in future reports.

Groundwater Monitoring

Table I: For other long-term monitoring projects, we have found it very useful to graph
data to clearly depict trends, highlight changes and track remedial progress. It is
requested that future reports include such a graph of groundwater monitoring data as
tabulated in Table I. An exaniple of such graphing is attached for your information.



— Mr. John Burns
May 30, 2001
Page 3

-—Should—you—»have»any—questions on-the-above; please contact-me-on-(716) 851-7220: -

Sincerely,
Al «/ Qe
Abul Barkat, P.E.
Project Manager
AB/tml

Attachment

cc:. Mr. Glen May, NYSDEC
Mr. Brian Sadowski, NYSDEC



Attachment D — Site Maintenance Work Items and Field Observation Reports

D-1 Field Observation Reports

March 30, 2001
April 24, 2001
June 28, 2001
August 30, 2001
October 5, 2001
October 8, 2001



Field Observation Reports

e March 30, 2001, Field Observation Report



FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

Date: 3/30/01 Time In: 10:00am

Time Out: 12:00pm

| Weather: Overcast, cloudy, light rain

[ Precipitation: | Yes |

| Temperature: | 35 deg. f |

| Reason for Visit: Change out filter bags, by-pass GAC #1

Reading Time

Flowmeter Totalization Reading (upon arrival) 464232 Gal 10:00am
Flowmeter Totalization Reading (upon departure) 464232 Gal 11:55am
Flow rate 8.78 GPM
Pump Hour Meter Readings: Pump #1 495.6 Hours
Pump Hour Meter Readings: Pump #2 402.3 Hours
Wet Well Level 3.03 Ft
Pressure Sensor Reading (Bar Graph) 31.94 PSI

Influent Gauge Efﬂl;ent Gauge Differential
BF1 28 24 4
BF2 |26 24 2
GAC1 Off-line
GAC2 22 7 15

[ Change Filter Bags (CheckOne) | YES | X [ NO | | TIME |

Details: Replaced filter bags, by-passed GAC #1, and put both pumps on auto. Maintenance will
repair tank on 4/2/01.




FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

| Actions taken to correct problems: By-passed GAC#1 until hole is repaired.

| Recommended actions to prevent future problems:

| Other relevant information:

SYSTEM CHECK LIST - Arrival Departure

#1 Vault Door ok ok
#2 Panel Door ok ok
#3 Vault Sump High ok ok
#4 Containment Pipe Alarm ok ok
#5 High Wet Well Alarm ok ok
#6 Pump #1 Fail , tripped ok
#7 Pump # 2 Fail ok ok
#8 Bag Filter Differential Pressure High ok In alarm
#9 Wet Well Level (Actual Measure Spoken) 3.03 3.03
#10 Flow Rate 0 0
#11 #16; Reserved for future use

FOR CURRENT STATUS CALL: (716) 743-1335

Operator Name: Ben Brayley

Operator Signature: Ben Brayley



Field Observation Reports

o April 24,2001, Field Observation Report



FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

Date: 4/24/01 Time In: 8:00am

Time Out: 9:00am

| Weather: Clear & cool

[ Precipitation: | No |

| Temperature: | 34 deg. f |

| Reason for Visit: Monthly Inspection.

Reading _ Time

Flowmeter Totalization Reading (upon arrival) 496949 Gal 8:00am
Flowmeter Totalization Reading (upon departure) 496949 Gal 9:00am
Flow rate 0.0 GPM
Pump Hour Meter Readings: Pump #1 551.7 Hours
Pump Hour Meter Readings: Pump #2 407.4 Hours
Wet Well Level 1.9 Ft
Pressure Sensor Reading (Bar Graph) 0.0 PSI

Influent Gauge Efﬂl;.ent Gauge Differential
BF1
BF2
GAC1
GAC2

[ Change Filter Bags (Check One) [ YES | | No | X | TIME |

| Details:




FRONTIER CHEMICAL — PENDLETON SITE
Pretreatment System’ Operator’s Log

| Actions taken to correct problems: |

| Recommended actions to prevent future problems: |

| Other relevant information: GAC 1 tank has been patched & shows no signs of further leakage. |

SYSTEM CHECK LIST - Arrival Departure
#1 Vault Door ok ok
#2 Panel Door ok ok
#3 Vault Sump High ok ok
#4 Containment Pipe Alarm ok ok
#5 High Wet Well Alarm ok ok
#6 Pump #1 Fail , ok ok
#7 Pump # 2 Fail ok ok
#8 Bag Filter Differential Pressure High ok ok
#9 Wet Well Level (Actual Measure Spoken) 1.9 1.9
#10 Flow Rate 0 0
#11 #16; Reserved for future use
FOR CURRENT STATUS CALL: (716) 743-1335

Operator Name: Ben Brayley

Operator Signature: Ben Brayley



Field Observation Reports

e June 28, 2001, Field Observation Report



FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

Date: 6/28/01 Time In: 8:15 am
Time Out: 9:15 am
| Weather: clear & sunny
| Precipitation: | 0 |
| Temperature: | 76’ f |
| Reason for Visit: Monthly inspection & chart change
‘ Reading Time
Flowmeter Totalization Reading (upon arrival) 512309 Gal 8:15am
Flowmeter Totalization Reading (upon departure) 512309 Gal 8:15am
Flow rate 0 GPM
Pump Hour Meter Readings: Pump #1 566.2 Hours
Pump Hour Meter Readings: Pump #2 421.9 Hours
Wet Well Level 1.7 Ft
Pressure Sensor Reading (Bar Graph) 0.0 PSI
Influent Gauge Effh,lent Gauge Differential
BF1
BF2
GAC1
GAC2
[ NO | X | TIME |

| Change Filter Bags (Check One) | YES |

| Details: Grass needs cutting. Varmint holes (2) still show activity.




FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

| Actions taken to correct problems:

| Recommended actions to prevent future problems:

| Other relevant information:

SYSTEM CHECK LIST - Arrival Departure
#1 Vault Door OK OK
#2 Panel Door OK OK
#3 Vault Sump High OK OK
#4 Containment Pipe Alarm OK OK
#5 High Wet Well Alarm OK OK
#6 Pump #1 Fail (Yes / No) , NO NO
#7 Pump # 2 Fail (Yes / No) NO NO
#8 Bag Filter Differential Pressure High OK OK
#9 Wet Well Level (Actual Measure Spoken) 1.7 1.7
#10 Flow Rate 0 0
#11 #16; Reserved for future use
FOR CURRENT STATUS CALL: (716) 743-1335

Operator Name: Ben Brayley

Operator Signature: Ben Brayley



Field Observation Reports

e August 30, 2001, Field Observation Report



FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

Date: 8/30/01 Time In: 7:00am
Time Out: 8:00am
| Weather: clear & sunny
[ Precipitation: |0 |
| Temperature: | 67° f |
| Reason for Visit: Monthly inspection & chart change.
Reading Time
Flowmeter Totalization Reading (upon arrival) 519688 Gal 7:00 am
Flowmeter Totalization Reading (upon departure) 519688 Gal 8:00 am
Flow rate 0 GPM
Pump Hour Meter Readings: Pump #1 573.1 Hours
Pump Hour Meter Readings: Pump #2 428.3 Hours
Wet Well Level 1.7 Ft
Pressure Sensor Reading (Bar Graph) 0.0 PSI
Influent Gauge Efﬂl’lent Gauge Differential
BF1
BF2
GAC1
GAC2
| NO | X | TIME |

[ Change Filter Bags (Check One) | YES |

| Details: Varmint holes (2) still show activity.




FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

| Actions taken to correct problems:

| Recommended actions to prevent future problems:

| Other relevant information:

SYSTEM CHECK LIST - Arrival Departure
#1 Vault Door OK OK
#2 Panel Door OK OK
#3 Vault Sump High OK OK
#4 Containment Pipe Alarm OK OK
#5 High Wet Well Alarm OK OK
#6 Pump #1 Fail (Yes / No) , NO NO
#7 Pump # 2 Fail (Yes / No) NO NO
#8 Bag Filter Differential Pressure High OK OK
#9 Wet Well Level (Actual Measure Spoken) 1.7 1.7
#10 Flow Rate 0 0
#11 #16; Reserved for future use
FOR CURRENT STATUS CALL: (716) 743-1335

Operator Name: Ben Brayley

Operator Signature: Ben Brayley



Field Observation Reports

e Qctober 5, 2001, Field Observation Report



Date:

10/05/01

FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

Time In:

8:10am

Time Out:

9:55 am

| Weather: rain & cloudy

[ Precipitation: | Yes I

[ Temperature: | 52° f |

Reason for Visit: Monthly inspection, sampling, & chart change. Meet w/Sevenson (Mike

Walker) turnover.
Reading Time

Flowmeter Totalization Reading (upon arrival) 523558 Gal 8:30 am

Flowmeter Totalization Reading (upon departure) 523705 Gal 9:30 am
‘Flow rate 52822 - GPM.

Pump Hour Meter Readings: Pump #1 576.8 Hours

Pump Hour Meter Readings: Pump #2 432.5 Hours

Wet Well Level 1.79 Ft

Pressure Sensor Reading (Bar Graph) 20.2 PSI

Influent Gauge Effluent Gauge Differential

BF1 19# 17.5# 1.5#

BF2 17.5# 16.0 # 1.5#

GAC1 13# 5# i

GAC2 13# S# 8#
[ Change Filter Bags (Check One) | YES | [ NO [ X | TIME |

[ Details: Varmint holes (2) still show activity.




FRONTIER CHEMICAL - PENDLETON SITE
Pretreatment System’ Operator’s Log

| Actions taken to correct problems:

[ Recommended actions to prevent future problems:

| Other relevant information:

SYSTEM CHECK LIST - Arrival Departure
#1 Vault Door OK OK
#2 Panel Door OK OK
#3 Vault Sump High OK OK
#4 Containment Pipe Alarm OK OK
#5 High Wet Well Alarm OK OK
#6 Pump #1 Fail (Yes / No) , NO NO
#7 Pump # 2 Fail (Yes / No) NO NO
#8 Bag Filter Differential Pressure High OK OK
#9 Wet Well Level (Actual Measure Spoken) 1.79 0.7
#10 Flow Rate 0 0
#11 #16; Reserved for future use :
FOR CURRENT STATUS CALL: (716) 743-1335

Operator Name: Ben Brayley

Operator Signature: Ben Brayley



Field Observation Reports

e October §, 2001, Field Observation Report



Civil

e Structural e Geotechnical e Materials Testing e Consulting

a member of the GLYNN GROUP

FIELD OBSERVATION REPORT

PROJECT NO.: 94-1014-O REPORT NO.: 01-2 DATE: 10/8/01 PAGE: 1 OF 1
PROJECT: Pendleton - Frontier Chemical Site DAY: Mc;;ga_y o
SUBJECT: Semi-Annual Sampling PROJECT TIME: 1:00 pm ~ 2:45 pm
CLIENT: Pendleton PRP Group SITE TIME:  1:30 pm - 2:15 pm
WEATHER: Cool, Clear (55°F) PHOTOS: YES X NO

e As notified by Dave Carnevale (O'B&G) regarding scheduled semi-annual sampling
event, GGE visits site to record Quarry Lake water level coincidental with

groundwater sampling.

e Record the Quarry Lake water level at El. 577.39" by level survey using the top of the

pre-treatment vault (El. 580.50) as a BM.

e O'Brien & Gere sampling team is on site as well as a sampling technician from
Sevenson Environmental Services (SES). SES has been contracted to take over
sampling and treatment system operation after this sampling event.

* Briefly observe general site conditions: (1) note standing water in the wetlands area
east of the treatment vault, (2) the lake water level is below the overflow weir invert
elevation, (3) lake shore evidences previous, below normal water levels which may
have adversely affected wetlands plantings along the north shore, (4) the lakeside ‘
slope along the access road is fully vegetated and the stone fill placed 9/97 is in good
condition (no sign of erosion), (5) the capped area is in good condition and turf is
well-maintained. Two woodchuck holes in the cap barrier noted previously on the
mid lakeside slope between P-3 and P-4 remain. It is not apparent if woodchucks are

still active.
e leavessite at 2:15 pm.

PERSONNEL ON élTE / CONTACTED:
Tim Prawel, Don Canestrari — O’'B&G

DISTRIBUTION:
Jim Young, John Burns — PPRP

Mike Walker — SES

Dave Carnevale — O'Brien & Gere

& -
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DAILY MiHOURS:

Jeff E. Grossman?&(ﬁroject Manager

-
Myﬂﬂ. Glynn, PV&

GLYNN GEOTECHNICAL ENGINEERING

415 South Transit Street, Lockport, New York 14094

voice 716.625.6933 / fax 716.625.6983 oL E:D\CI9BACKUP\C-19Word Data\wordshare\Pendletom\FOR\IO.8.01FOR02.doc
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