Town of Ramapo
Department of Public Works
18 Pioneer Avenue
Tallman, New York 10982
(845) 357-0591
Fax: (845) 357-0895

CHRISTOPHER P. ST. LAWRENCE EDWARD P. DZURINKO
Supervisor Director of Public Works

March 7, 2006

George Jacob, P.E. Project Manager
USEPA

Emergency & Remedial Response Division
New York Remediation Branch

290 Broadway, 20" Floor

New York, NY 10007-1866

Subject: Ramapo Landfill

Dear Mr. Jacob,

In a conference held with USEPA & NYSDEC on August 22, 2005 we reviewed the EPA
recommendation to install additional monitoring wells to allow for a determination of a
groundwater capture zone and to serve as an early warning regarding potential
contamination of down-gradient drinking water supplies. I respectfully request that the
EPA reconsider requiring the installation of the additional monitoring wells based on the
findings and recommendations in the attached report by Sterling Environmental
Engineering P.C., the Town’s groundwater monitoring consultant.

The March 6, 2006 STERLING report addresses the groundwater capture zone; the rate
of groundwater movement in the shallow sand aquifer; the history of the Town’s
groundwater monitoring program; UWNY’s independent sampling of its production
wells; the proximity of the existing monitoring wells to private wells PW-1 & PW-2 and
UWNY wells SVWC-93, SVWC-94, SVWC-95 & SVWC(C-96; and the Town’s
contingency plan to connect the private residences on Torne Brook Road to an alternate
potable water supply. The conclusion of the report is that the installation of additional
monitoring wells for determination of a groundwater capture zone and to give early
warning regarding potential contaminant migration to down-gradient drinking water
wells is not a necessary action.

It is important to note that the findings show that, due to the rapid groundwater
movement in the shallow sand aquifer west of Tome Valley Road, additional monitoring
wells would not likely provide adequate warning time for the closest down-gradient
drinking water well (PW-1) in the event of a catastrophic release of contamination from

the landfill.



The Town of Ramapo requests that groundwater monitoring at the Landfill monitoring
wells, PW-1, PW-2 and the United Water Company wells for Part 360 Baseline
Parameters continue on its current schedule and that water quality data collected by the
RCHD and United Water Company for the off-site drinking water supply wells be
reviewed by the regulating agencies on a monthly basis. In the event that regulating
agencies determine that drinking water standards are being contravened, the Town of
Ramapo is committed to the immediate implement its Contingency Plan to provide an
alternative water supply to the residents located on Torne Brook Road. This will include
providing residents with bottled water and/or an acceptable point-of-use treatment system
until an extension of the water line from Torne Valley Road can be constructed.

Please call me at (845) 357-091 if you have any questions or comments.

Very Truly
ut«-d

Edward P Dzu
Director of Public Works

Encl.

cC: Gerald J. Rider, P.E. - NYSDEC (Albany)
Saiban Mahamooth, P.E. — NYSDEC (New Paltz)
James Schreyer, P.E. — NYSDEC (New Paltz)
Supervisor St. Lawrence & Town Board
Michael Klein
Ed Moran
Elizabeth M. Davis — Sterling Environmental



March 6, 2006

Mr. Edward P. Dzurinko
Director

Department of Public Works
Town of Ramapo

18 Pioneer Avenue

Tallman, New York 10982-0446

Subject:  Response Letter to USEPA Five-Year Review Report (December 2004)
Town of Ramapo Landfill

STERLING File #20010/Task 400

Dear Mr. Dzurinko,

This letter report is prepared for the Town of Ramapo by Sterling Environmental Engineering, P.C.
(STERLING) and is a summary of STERLING’s review of the United States Environmental Protection

Agency (USEPA) Region 2 Five-Year Review Report (December 2004) for the Town of Ramapo
Landfill.

Specifically, the USEPA Review summary indicates, “the current monitoring network does not allow for
a determination of a groundwater capture zone nor give early warning regarding potential contaminant
migration to downgradient drinking water wells”. Part of the proposed USEPA Recommendation and
Follow-Up Action for this issue is to install and sample additional monitoring wells.

The purpose of this review is to determine if the proposed USEPA recommendation to install additional
monitoring wells is a necessary action considering the existing landfill monitoring well and extraction

well network, local aquifer characteristics and the established contingency plan for an alternative water
supply for two (2) downgradient residences.

A list of documents reviewed by STERLING is provided in Table 1.
L Description of Off-Site Water Supply Wells Downgradient of Ramapo Landfill

Two (2) privately owned water supply wells are located to the southwest of the Landfill on Torne Brook
Road. The closest well is located approximately 425 feet from the southwest corner of the Landfill waste
boundary and is identified as PW-1. This well serves the Torne Brook Farm. The second well is
approximately 1,020 feet from the southwest corner of the Landfill waste boundary and is identified as
PW-2. This well serves a two-unit apartment residence. PW-1 is classified as a Community Water
Supply (CSW) well because it serves more than twenty-five (25) people on a year-round basis. The
Rockland County Health Department (RCHD) file for PW-1 indicates the well is shallow, however no
well log was available for review. It is assumed that the groundwater source for PW-1 is an overburden
aquifer. Groundwater quality data reviewed for PW-1 in the RCHD file is discussed in Section IV of this
letter report and presented in Table 3. Information for PW-2 with regards to the water supply aquifer
type and water quality data was not located by STERLING’s review of the RCHD files.

24 Wade Road + Latham, New York 12110 + Tel: 518-456-4900 + Fax: 518-456-3532
E-mail: sterling@sterlingenvironmental.com + Web Site: www.sterlingenvironmental.com
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Five (5) municipal water supply wells operated by United Water Company and identified as RVWEF-1,
SVWC-93, SVWC-94, SVWC-95 and SVWC-96 are located on the opposite side of the Ramapo River

from the Landfill and are located at the following estimated distances from the southwest corner of the
Landfill waste boundary:

RVWE-1 1,070 feet
SVWC-93 1,400 feet
SVWC-94 1,210 feet
SVWC-95 770 feet

SVWC-96 1,280 feet

The SVWC wells are 14-inch diameter wells continuously screened in sand and gravel deposits to an
average depth of 93 feet below ground surface. Wells SVWC-94 and SVWC-95 are mostly gravel wells
with cobble layers at varying depths. The well logs for the SVWC wells are provided in Appendix 1.
Antimony water quality data for these four (4) municipal supply water wells is provided in Table 3.

II. Local Overburden Agquifer Characteristics and Potential Influences on Shallow
Groundwater Flow Patterns

The aquifer of concern is an overburden sand and gravel aquifer that has an unconfined groundwater
table that is part of the Ramapo River Basin. Aquifer System. Groundwater level elevations measured in
the shallow monitoring wells located at the Landfill during the October 2003 sampling event indicate
groundwater flow in the shallow aquifer is to the southwest towards the Ramapo River. Torne Brook, a
tributary to the Ramapo River, flows from north to south and lies between the Town Landfill and the two
private water supply wells identified as PW-1 and PW-2 on Torne Brook Road. Based on results of
aquifer pump tests conducted in December 1992 on monitoring wells located on the Landfill property, it
was determined that Torne Brook is hydraulically connected to the shallow aquifer groundwater table.
Stream elevation data was not located during STERLING’s review, and it is unknown whether the stream
acts as a discharge or recharge point for the shallow aquifer. Calculations from data recorded during the
pump test in 1992 indicate the overburden sand aquifer west of Tome Valley Road show a hydraulic
conductivity range value of 1.1 x 102 cm/s to 2.3 x 10% cm/s. This indicates that groundwater can flow
through the overburden aquifer in this area at a rate equivalent to 31 to 65 feet per 24-hour day.

. Ramapo Landfill Groundwater Capture Zone

According to a USEPA presentation titled “Capture Zone Analysis for Pump and Treat Systems”, June
16, 2004, the term “Capture Zone” refers to the three-dimensional region that contributes the
groundwater extracted by one or more wells or drains. For successful hydraulic containment,
contaminants moving with groundwater in the containment zone must follow path lines that are captured
by the Pump and Treat System (Methods for Monitoring Pump-and-Treat Performance, EPA/600/R-

94/123, June 1994). For the Ramapo Landfill site, the Capture Zone is created by the pumping of
extraction wells W-1 through W-7.

The extraction well collection system parallels a deeper leachate interception gravity system that starts on
the northeast side of the Landfill and terminates along with the extraction well discharge line at Manhole
A-5. Leachate is removed by a pump station located on the Landfill property to the Rockland County
Sewer District (RCSD) #1 Facility in Orangeburg, New York where it is treated and discharged to the
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Hudson River. The interception gravity system that parallels the leachate extraction well system is
comprised of varying diameter, one-sided slotted PVC pipes that are located approximately 5-10 feet
below ground surface, with some sections being part of the deep collector system at depths up to 20 feet
below ground surface. The PVC pipes connect with lift pump stations that convey intercepted leachate
to the RCSD #1 facility. The leachate interceptor system starts at the northeast corner of the landfill and

runs along the northeast side of Torne Valley Road and terminates at the southern boundary of the
landfill.

The extraction wells are located on the western side of the Landfill along Tome Valley Road between
monitoring well clusters MW-3 and MW-8. The layout of the extraction well system is approximately
700 feet in length. Three (3) extraction wells, W-5, W-6, and W-7, are approximately 20 feet deep and
are screened in dense sand and partially (~2.0 feet) into bedrock. The remaining extraction wells, W-1
through W-4, are deeper, ranging from 38 to 51 feet in depth and are screened in dense sand and partially
(up to 10 feet) into bedrock. Drilling logs for the extraction wells are provided in Appendix 2.

According to the Town of Ramapo Department of Public Works, extraction wells W-5 and W-6 have not
operated frequently due to lower groundwater levels and some others have at times been out of service
due to clogging of the impellers and electrical power related issues. No records are available to show
time periods when any of the extraction wells were operating or not. The Town noted it is currently
preparing specifications for redeveloping some of the extraction wells in 2006.

There are no records of the volume of leachate pumped from individual extraction wells. Monthly totals
for the volume of leachate pumped to the RCSD #1 are recorded, however, and a summary of the yearly
volume of wastewater collected by extraction wells for the period from 1994 to September 2005 is
presented in Table 2. The highest discharge volumes occurred between 1995 to 1998, with an estimated
peak volume of 22,888,055 gallons of leachate discharged each year in 1997 and 1998. From 1999 to
2005, discharge volumes range from approximately 16 to 18 million gallons per year.

Iv. Existing Town of Ramapo Landfill Monitoring Program

The current monitoring program for the Town landfill consists of sampling the landfill monitoring wells,
private residence wells PW-1 and PW-2 and United Water New York municipal water supply wells
SVWC-93, 94, 95 and 96 on an annual basis, every 5% quarter for NYCRR Part 360 Baseline parameters
and site related Volatile Organic Compounds (VOCs). A variance was approved by the New York State
Department of Environmental Conservation (NYSDEC) on October 27, 2003 to reduce the sampling
frequency and number of monitoring wells based on the sampling results of thirty-six (36) rounds of

sampling events conducted prior to 2003. Since October 2003, three (3) sampling events have occurred
in October 2003, March 2004 and June 2005.

Analytical results for these three (3) events indicate consistent standard exceedances of iron and
manganese and sporadic standard exceedances of chromium, antimony (one event), nickel, sodium, and

thallium in samples from monitoring wells. One sample from 5-0S in March 2004 shows results with
arsenic and beryllium standard exceedances.

Results for the private and municipal water supply wells sampled during these three (3) sampling events
indicate a parameter exceedance of antimony in all wells in October 2003 (please see Section VI for a
discussion on this event). PW-1 and PW-2 showed no parameter exceedances for the 2004 and 2005
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events, while the four (4) municipal water supply wells reported only a sodium standard exceedance in
2004 and 2005.

V. United Water New York Monitoring Program

United Water New York (UWNY) wells SVWC-93, 94, 95 and 96 are sampled by UWNY on a quarterly

basis for trace metals. UWNY sampling results for 2004 indicate no exceedances for the trace metals
analyzed, including antimony.

VL Groundwater Contamination Trends for Antimony

Antimony levels recorded from April 1996 to September 2005 for the Landfill monitoring wells, private
water supply wells PW-1 and PW-2 and municipal water supply wells SVWC-93, -94, -95, and —96 are
presented in Table 3. For Antimony, The Part 703.5 groundwater standard is 3 ug/l, the Primary

Drinking water standard is 6 ug/l and the USEPA Region 9 Preliminary Remediation Goal (non-cancer)
is 15 ug/l.

Antimony levels that consistently exceed the groundwater standard are evident in monitoring well 3-OS
from May 2000 to October 2003. The only other well to show Antimony levels exceeding the
groundwater standard during this time period is monitoring well 1-OS in May 2000. In October 2003, all
of the monitoring wells, except 9-1, and all of the private and municipal water supply wells reported
Antimony exceeding the groundwater standard. All of these levels were reported with a ‘B’ qualifier,

meaning the concentration is less than the Contract Required Detection Limit (CRDL), but greater than
the Instrument Detection Limit (IDL).

Since October 2003, results for two sampling events conducted in March 2004 and June 2005 indicate
Antimony levels are below the groundwater standard for all the monitoring wells and off-site water
supply wells, except for the sample collected at PW-2 in March 2004, where Antimony is reported at 5
ug/l. Water testing results for municipal water supply wells SVWC-93, -94, -95, and -96 in June-August
2004 report Antimony at non-detectable levels and PW-1 water test results obtained from the RCHD for
December 2004 and September 2005 report Antimony at non-detectable levels.

VI, Contingency Plan for Alternative Water Supply

A Contingency Plan for an alternative water supply is outlined in general terms in the USEPA Superfund

Record of Decision (ROD) for the Ramapo Landfill, 1992, and specifically in the Design Analysis
Report, June 1994.

The Contingency Plan indicates that an alternate water supply may be deemed necessary if groundwater
monitoring data indicates that drinking water standards are being contravened in residential wells or in
other same-aquifer wells indicating that residential wells will be affected, and if detected concentrations
are confirmed by subsequent sampling, then residents would immediately be provided with bottled water
and/or an acceptable point-of-use treatment system until an alternate water supply can be constructed.



Mr. Edward P. Dzurinko March 6, 2006

Page 5

Three options are available for extending existing water lines to the PW-1 and PW-2 properties on Torne
Brook Road:

1.

Extend a municipal water line from the Village of Hillburn that terminates approximately 500
feet from Route 59 along Torne Valley Road. Supplying water to PW-1 and PW-2 will require
this municipal water line to be extended by approximately two (2) miles.

The Pothat Water Company, currently owned by United Water of New York, provides water to

individual properties on Lake Street. The distance from the easternmost extent of the Pothat
water line to PW-1 and PW-2 is 1,500 feet.

Since 1994, a water line owned by the Rockland County Solid Waste Management Authority was
installed on Torne Valley Road. When the water line was placed along Torne Valley Road, a
connector “spur” was installed at the intersection of Torme Valley Road and Torne Brook Road,

in anticipation that a water main extension to PW-1 and PW-2 may be deemed necessary based
on future water quality data.

The Town of Ramapo Town Board has indicated its commitment to installing an alternate water supply
source if required.

V1.

Findings and Recommendations

Calculations based on a 1992 pump test indicate that groundwater movement in the shallow sand
aquifer west of Torne Valley Road is fairly rapid, with estimated hydraulic conductivity values
of 31 to 65 feet per day. Samples from additional monitoring wells screened in this aquifer
would not likely provide adequate warning time for the closest downgradient drinking water well
(PW-1) if contamination migration occurred in the shallow aquifer.

Since October 2003, results for two monitoring events conducted in March 2004 and June 2005
indicate Antimony levels are below the groundwater standard of 3 ug/l for all the monitoring
wells and off-site water supply wells (except for the sample collected at PW-2 in March 2004,
where Antimony is reported at 5 ug/l.) Water testing results for municipal water supply wells
SVWC-93, -94, -95, and -96 in June-August 2004 report Antimony at non-detectable levels and
PW-1 water test results obtained from the RCHD for December 2004 and September-2005 report
Antimony at non-detectable levels. The March 2004 and June 2005 monitoring events report no

parameter standard exceedances for PW-1 and PW-2 and only a sodium parameter exceedance
for the four (4) municipal water supply wells.

The Landfill leachate extraction system reportedly is functioning at less than full capacity during
the USEPA 5-year review period of 1999-2004 and leachate discharge volumes have declined
since 1998. Plans are underway by the Town to redevelop some of the wells in 2006 in order to
improve the extraction process. It is anticipated that improvements to the leachate extraction
system will aid in improving groundwater quality in the overburden aquifer.

A municipal supply water line is located on Torne Valley Road that is equipped with an
extension spur at the intersection of Torne Valley Road and Torne Brook Road for the purpose of
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extending the water line to the two properties on Torne Brook Road if deemed necessary by the
regulating agencies.

Based on the above listed findings, it is STERLING’s opinion that the recommendation proposed in the
USEPA Region 2 Five-Year Report (December 2004) to install additional monitoring wells for
determination of a groundwater capture zone and to give early warning regarding potential contaminant
migration to downgradient drinking water wells is not a necessary action.

STERLING recommends that monitoring of the Landfill monitoring wells, PW-1, PW-2 and the United
Water Company wells for Part 360 Baseline Parameters continue on an annual basis and that water
quality data collected by the RCHD and United Water Company for the off-site drinking water supply
wells be reviewed by the regulating agencies on a monthly basis. If it is determined by the regulating
agencies that drinking water standards are being contravened and subsequent sampling confirms a
contamination trend, it is recommended the Town of Ramapo immediately implement its Contingency
Plan to provide an alternative water supply to the residents located on Torne Brook Road. This will
include providing residents with bottled water and/or an acceptable point-of-use treatment system until
an extension of the water line from Torne Valley Road can be constructed.

STERLING appreciates this opportunity to provide this Review Report to the Town of Ramapo. Please
call me at 518/456-4900 should you have any questions or comments.

Very truly yours,

STERLING ENVIRONMENTAL ENGINEERING, P.C.

Elizabeth M. Davis
Hydrogeologist
liz@sterlingenvironmental.com

EMD/bc
Facsimile/First Class Mail
Attachments

20010\EPA 5-Year Report Review/Dzurinko Response to EPAS5-year Report.doc






TABLE 1

REVIEWED DOCUMENTS

TITLE AGENCY DATE(S)
Five-Year Review Report USEPA Region 2 December 2004
Ramapo Landfill Superfund Site
Rockland County, New York
Town of Ramapo Town of Ramapo 1994 — 2005
Leachate Pumping History
(Portions of) Design Analysis Report for | URS Consultants, Inc. June 1994

the Ramapo Landfill Vol. 1 of 3

Operation and Maintenance Manual
Ramapo Landfill Remediation
NYSDEC Site No. 3-44-004

URS Greiner, Inc.

December 1998

Landfill Leachate Extraction Well Logs | James C. Anderson Assoc., Inc./ 1995
Town of Ramapo
Spring Valley Water Company Well | Leggette Brashears & Graham/ 1978
Logs for Wells SVW(C-93,-94,-95,-96 United Water of New York
Groundwater Quality Data for SVWC | United Water of New York 1996 - 2004

Municipal Water Supply Wells

Construction Monitoring Report
Ramapo Landfill Remediation

URS Greiner, Inc.

December 1998

Landfill Monitoring Well Data Sterling Environmental Engineering, P.C. | 1999 — 2005
Five-Year Review Report USEPA 1999

Water Quality Data for PW-1 Rockland County Department of Health 1996 — 2005
Methods for Monitoring Pump-and-Treat | USEPA June 1994
Performance (EPA/600/R-94/123)

EPA Superfund Record of Decision: USEPA March 1992

Ramapo Landfill EPA ID:
NYDO0005/1493 OU 01 Ramapo, NY
3/31/1992

20010/Table 1_Reviewed Documents.doc




TABLE 2

TOWN OF RAMAPO LANDFILL/LEACHATE PUMPING HISTORY FOR
EXTRACTION WELLS AND GRAVITY INTERCEPTION SYSTEMS
(1994-2005)

Year Annual Total Gallons of Leachate
Discharged
1994 3,690,500
1995 20,553,200
1996 21,851,062
1997 (1) 22,888,055
1998 (1) 22,888,055
1999 16,072,895
2000 17,234,622
2001 12,382,217
2002 13,576,560
2003 18,415,267
2004 13,827,647
2005 18,285,355
(up to 9/05)

) Several months in 1997 and 1998 have estimated leachate pumping volumes due to an inactive
flow-meter.

20010/ Table 2_Pumping History.doc



TABLE 3

TOWN OF RAMAPO LANDFILL
POST-CLOSURE GROUNDWATER MONITORING DATA
COMPOUND: ANTIMONY

Sample ID SAMPLE DATE (ug/)
Apr-96 Jun-99 Sep-99 Nov-99 May-00 Sep-00 Dec-00 Mar-01 Jul-01 Oct-01 Mar-02 Jul/Aug-02 Oct-02 Apr-03 Jul-03 QOct-03 Mar-04 Jun/Aug-04 Dec-04 Jun-05 Sep-05

1-08 — NA ND — 29.1B NA <§5.5N <4.7 NA <4.7 12.7B NA 15 B,N NA NA NA NA — —— 0.12U —
1-R .- NA ND e <3.4 NA <5.5N <4.7 NA <47 10.5B NA 5.6B,N 5U NA 25.1B NA e - NA —-
2-08 — NA ND —— <3.4 NA <5.5N <4.7 NA <47 14B NA 33B,N 5U NA 246B 71U - — 012U —-
2-R —— NA ND -— <34 NA <5.5N <4.7 NA <4.7 13.8B NA 53U0,N 5U NA 28.7B NA ---- — NA —-
3-08/1 -—- NA ND — 48B NA 8.2 B,N 9.5 B,N NA 9.4B 15.1 B NA 254 B,N 77.6 NA 155.0 58U — - 0.12U —-
3-R — NA ND —- <3.4 NA <5.5N <4.7 NA <4.7 11.9B NA 55B, N SU NA 264 B NA —— —— NA —
4-08 — NA ND — <34 NA <5.5N <4.7 NA <4.7 74U NA 53U,N 5U NA 2348B 71U —- — 0.12U
4-R - NA ND -— <3.4 NA <5.5N <4.7 NA <4.7 9.7B NA 53U,N 5U NA 23.7B NA - - NA —--
5-08 — NA NA - <3.4 NA <5.5N <4.7 NA NA NA NA NA NA NA NA 710 — — NA —
5-1 — NA ND — NA NA NA NA NA <4.7 74U NA 53U,N 5U NA 94B NA — — 0.12U —
5-R — NA ND - <3.4 NA <5.5N <47 NA <4.7 74U NA 53U0,N 5U NA 9.7B NA - -— NA —
7-08 — NA ND —- <34 NA <5.5N <4.7 NA <4.7 13.2 B NA 53U,N 5U NA 236B 58U — — 0.12U —
7-R — NA ND —- <3.4 NA <5.5N <4.7 NA <4.7 13B NA NA NA NA NA NA —- — NA —-
8-0S — ND ND — <3.4 <11.0 <5.5N <4.7 <4.7 <4.7 74U 530 53U N 5U 550 10.5B 58U - — 0.13B -
8-1 — ND ND —- <3.4 <5.5 <5.5N <4.7 <4.7 <4.7 10.9 53U 53U,N 5U 75B 20.7B 580 - —- 0.12U —
8-R —— ND ND —-- <3.4 <5.5 <5.5N <4.7 <4.7 <4.7 12B 530 6.3 B,N 5U 8B 22.7B 58U - = 0.12U —
9-08 - ND ND —- <34 <5.5 <4.7 <4.7 <4.7 <4.7 74U 53U 53U N 5U 55U 75B 580 — 0.15B —
9-1 —-- ND ND -— <3.4 <5.5 <4.7 <4.7 <4.7 <4.7 74U 53U 53U,N 5U 55U 550 58U —— 0.12U =
9-R - ND ND ---- <3.4 <5.5 <4.7 <4.7 <4.7 <4.7 74U 53U 53U, N SU 9.7B 10.2 B 58U —— - 0.12U —
PW-1 2.0 ND ND 6.0 <34 <5.5 <4.7 <4.7 <4.7 <4.7 74U 530 53U,N 5U 55U 9.5B 58U —- 0.1 0.12U 0.1
PW-2 — ND ND -—-- <3.4 <5.5 <5.5N <47 <4.7 <4.7 9.3B 53U 53U,N 9.3B 10.1B 194 B 5.0 —- — 0.12U —-
SVWC-93 ---- ND NA <3.4 <5.5 <5.5N <4.7 <47 NA 8B 8.1B 17.2B,N 5U 550 8.6 B 58U 18] - 0.14B -
SVWC-94 —-- ND NA - <34 <5.5 <5.5N <4.7 <4.7 NA 114 B 53U 55BN 5U 550 7.1B 58U 1U - 0.12U
SVWC-95 - ND NA -—- <3.4 <5.5 <5.5N <4.7 <4.7 NA 74U 530 53U,N 5U 550 13.6 B 58U 1J ---- 0.12U -
SVWC-96 —— ND NA - <3.4 <5.5 <5.5N <4.7 <4.7 NA 74U 53U 53U,N 5U 7.1B 11.1B 58U 1U - 0.12U -
NOTES:

Concentrations reported in mg/L (ppb).

ND = Not Detected

NA = Not Analyzed

Values in BOLD indicate an exceedance of groundwater quality standard for Antimony, 3.0 mg/L.

B = The reported value is less than the Contract Required Detection Limit (CRDL), but greater than the instrument detection limit.

N = Spiked sample recovery not within control limits

Antimony Data Sterling Environmental Engineering, P.C.

E20010\T-Ramapo GWM Data.xis







WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC,

CONSULTING GROUND-WATER GEOLDGISTS

S5 WEST STATE STREET
WESTPORY, CONNECTICUT

Page 1 of 3

Ramapo Valley Well Field

DEBSCRANTION

THIOK-
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DEFTH
raxv

ownea.SDPPing Valley Water C

(14 3 44}
Ramapo Land Company
Parcel 1
Silt, grayish-brown; some gravel, fing Locaron._LOWN of Ramapo, NY
and sand, coarse 9 g wr No.. EW-A (13
Sand, medium to very coarse, greenish omicreoJUly 28, 1878
brown; little gravel, fine 5 14 cowranwRinbrand Well Drilli
Co, Inc.
Sand, medium to very coarse., with litflle Mmoo Cable-tool
fine, greenish-brown;and gravel, fire momoocBailer
with few medium, dark gray 5 19 Exammeo By@. S. Sikora
Sand, medium with some coarse and few romr—ctOriginal Land Supfe
fine, greenish-brown with a little erRipon £306 feet
58.3 feet of 20-inct
black; little gravel, fine to mediunm camma. 083 feet of 1u-inct
dark gray 5 24 sﬁ;::.""Con'tinuous slot Staj
] less steel
Gravel, fine_ (angular) to medium, d pun Lt =inch stor No____ 12!
_ b/
gray; much sand, coarse to very 5nﬂm§8%~89 feet—
coapse with some medium, green to "Baree -September 5-8, 1
white 0 3y DURATION: 72 hours
Sand, medium to coapse with some fine, ThrSaren 14, TH feetS/
light green: some gravel, fine dark :Q"mewnu-53.5 feetS/
i EVEL:
gray 39
-+ oo, 1400 gpm
Sand, fine with much pedium and sone
REMANKS:
coarse, greenish-brown with a litt] Drilling started June 2
. , 1978
multicolor: some gravel, fine to a/ Including 1.8 and 2.
. ) feet above existing
medium. subangular, dark gray o | 4oy grade respectively
. . . b/ Below present grade
Sand, medium to fine with some coarse; ¢/ Below ﬁop of %%inch
) stainless pipe
some _gravel , fipe, dark gray; little PP
silt__ hrown 5 ug

(CONTINUED)




WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, IND.

CONSULTING GROUND-WATER GEOLOGISTS
5% WEST STATE STREET

WESTPORT, CONNECTYICUT

Page 2 of 3

DESCANTION

7:;1.::- DErTH
ween [0 owneaSpring Valley Water C
Ramapo Land Company
Parcel 1
Gravel, fine with some medium, dark Locawon.__TOwWn of Ramapo, NY
pgray; little sand, coarse; trace of wewe No. PW-A (Contd.) 93
silt, brown 5 54 AT eeo July 28, 1978
Sand, fine with ‘some medium, greenish- omtumaRinbrand Well Drilli
. _ Co, Inc.
brown; some gravel, fine dark gray S 59 pmune Cable-tool
Gravel, fine to medium, subangular, Sawrune Bailer
dark gray; some sand, very coarse Jaurcew
to medium, gr-eeﬁish-brobm; few RErErencE
—7 POINT:
small cobbles, rounded 5 64 ELrvaTioN
or R. P
Sand, medium to coarse with some fine, S
light green; some gravel, fine with scrzes
some medium, dark ‘gray 5 69
Dlam._ sLor No
Gravel, fine to medium with some
B SETTING:
coarse, subangular, dark grayj; some PumPiNG TreTe
ATE:
sand, very coarse to medium, angulax
- DURATIOM:
light green 5 74 STATIC WATER
LxvEL:
Gravel, fine, dark gray, some sand, )
::::Jno WaTen
very coarse to medium, light green | g 79
’ Yigro,
Sand, medium to fine with little
REMARKE!:
coarse, greenish-brown; some gravel}-
fine, dark gray 5 84 ,
Sand, medium to fine with some coarse]
some gravel, fine, subangular, dark
gray; trace of silt, grayish-brown 6 .90

(Continued)




WELL LDOG

LEGGETTE, BRASHEARS & GRAHAM, INC.

CONSULTING GROUND-WATER GEOLOGISTS
55 WEST STATE STREET Page 3 of 3

WESTPORT, CONNECTICUT

Ramapo Yalley Well Field

DRRCRNTION Y HIOK- DEPTH
NISSE AFEKY)

{rextl Ownzn:spnlnglillﬁy_ﬂaltmﬁ

Ramapo Land Company

Parcel 1

Sand, medium to fine with some coarse Locaron:_Lown of Ramapo., NY

subangular; some gravel, fine, sub- were Noo PW-A (contd.) 3

angular, dark gray; little silt, Dare

COMPLETEDT.

greenish-brown 43 gyl DriLLing

COMPFANY:

DRILLING
METHOO:

SAMPLING
METHOO:

SAMPLES
EXAMINED BY)

REFERENCE
POINT)

ELRVATION
or R. P.:

CAnING:

SCREXN-
TYPR:

DIAM. SLoY No

STITING:

PUMPING TEST.

DATE:

DURAYION)

BYATIC WATER
Level:

Pummng WATER

LEVEL:

YIELD:.

REMARKS)




WELL PUMP SETTING
WELL PW "a' 3

¢ Discho}ge Elev. 306.75
* 0815 _

14.05'

N Elev, 307.30
- £~ Eley. 307.02

Ground Elev_305.4
o

Inner Casing Diometer —14"
' fL“-Stuﬁc Water Level Elev, 292.70

1.9

§

Outer Casing

46.10'

Diameter~20"

//Normul Drawdewn Elev. 258.19

&

f‘ Normal Pumping Level Elev. 257.0

/Moximum Drawdown Elev. 255.82

==

r/‘

[ Pump Submergence
I
I,
[\

.Z ,-/Top Of Well Screen Elev. 246.4

[}
2.4 02

.82

N
v

,/Bonom Of Pump Bowl Elev. 244.0

27.6'

i ,/Boﬂorn Of Weil Screen Elev. 216.4

—_— —

/Level Measuring Pipe Inlet Elev. 246.6 .



CWELL LUOLS

LEGGETTE, BRASHEARS & GRAHAM, INC.
CONSULTING GROUND-WATER GEOLOGISTS

S5 WEST

STATE STREET

WESTPORT, CONNECTICUT

Ramapo Valley Well
Page '1 of 2 f+eld

DESCRITION

weas | reem
IFEXT?

Sand, coarse, brown; some sand and

gravel, fine to coarse; little sand,

fine and silt -9 9
Gravel, fine to medium, gray-brown;

little gravel, coarse and sand,

coarse 5 14
Sand, coarse, brown; some sand, mediumj}

trace to little silt and sand, fine 5 19
Gravel, medium,-gray—brown;ﬁsomé;gravet,

coarse;_tracé sand, coarse 5 24
Sand, coarse to medium, brown; little

medium to fine gravel; and sand,

fine and silt 5 29
Gravel, fine to medium, gray-brown;

little gfavel, coarse and sand,

coarse 5 3y
Gravel, medium, gray-brown; some gra- |

vel, coarse;'littié saﬁd,coarse 5 3§
Gravel, fine, browni_ some sand, coarsé

and gravel, mediuma trace gravel,

coarse and sand, medium to fine and

silt 5 44

"Gravel, coarse to medium, brownj; littlJ

gravel, fine and sand, coarse; trace

(Continued)

ownen. SDYing Valley Water (

Ramapo Land Company
Parcel 1 ‘
Locamonm.Lown _of Ramapo, NY

WeLt No. PW-AB q‘f

DAaYL
ComMrLETED:

December 8, 1978

DRILLING
COoOMPANY)

Rinbrand Well Dril:
ing Co, It
Cable-tool

DRILLING
METHOO:

SAHIFUING

MxTHOD: Bailer

SAMPLES,

EXAMINKD av.Lee N. Grubman

rererence Original Land Sur-
POINT:.
Tace

Erevanon +304 feet above MSi
61.3 feet of 20-inch,
crama B2.2 feet of 1lh-inch’

sg;::_'"-Continuous' Slot Stai:
less Steel
l4-inch _stov No 125

623%-99 feetE/

DIAM.L

SeTTING:

p;t;;::n.uq TESTr JanuarLlS -1 8 ’
_ 1979
72.5 hours

DURATION:

tYATIC waren g.84 fee-tg_/
TveELs

Puurne Watea B53.1 fee‘tg-/
rLeEvELS

vizo. £ 600 gpm

REMARKS)

a/ Including 1.2 and 2.D
feet above existing
grade respectively

b/ Below present grade

c/ Below top of %-inch
stainless steel pipe



WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC.

CONSULTING GROUND-WATER GEOLOGISTS

55 WEST STATE STREET
WESTPORT, CONNECTICUY

Page 2 of 2

.
DESCRMWTION

Ramapo Valley Well Field

THIOK. DEPTH .
fad et (resm ownemoPring Valley Water C
Ramapo Land Company
A Parcel 1
sand, medium o fine and silt S 49 Locaron: Town of Ramapo, NY
Gravel, medium to fine, gray-brownj_ wri no. FWAB (Continued) 1Y
little gravel; coarse and sand, ConrLrrao:
coarse; with a few small cobbles 5 54 Comrany:
Gravel, medium, gray-brown; some i
gravel, coarse; trace sand, coarse 5 59 Drune
Gravel, coarse, gray; some small ‘cobblds ExAvingD BY:
little. gravel, medium to fine 5 64 RererINcE
Gravel, medium, gray-brown; some gra- Etevanion
vel, coarse; trace sand, coarse 5 69 .
Gravel, medium, mottled gray; some -t
gravel, fine and coarse and sand, —— sLoT No
‘coarse S 74 & crrinG:
Gravel, fine, brown; some gravel, medi- P oATE
um and sand, coarse; little sand, DURATION:
medium to fine and silt 15 89 BTAvIc WaTER
Gravel, medium, mottled gray; some PosmG WATER"
. . LEVEL:
gravel,  -fine and coarse and sand,
i YigLD;
coarse; little sand, medium to fine
REMARKS;
and silt 5 9y
Sand, coarse; some rock fragments,
crystalline 5% 99%




WELL PUMP SETTING
WELL PW 'AB" QY

t Discharge Elev. 304.75
/—’

{ N Elev,305.43

- - Elev. 304.64

Ground Elév. 3033
v

Inner Casing Diometer ~14"

—— Static Water Level E!ev. 294.7

~Normal Drawdown Elev. 254.3

e

L—— Normal Pumping Level Elev. 252.8

Maximum Drowdown Elev. 251.3 ‘
/
|

1'{ ,-/Top Of Well Screen Elev. 241.0

,/Boﬂom Of Pump Bowl Elev. 238.0

. Ll R
o af m
O‘ -——
- T TANVRN
’ gl
Outer Cosing
Diameter -20"
— " |~
_— \ s
.IQ = |
(]
b ¢
& —
= -
Q@
g .
L0
=2
L "
fé'l- - »
& =‘i__——
™
o kn
A
° " — ==
o N
)
™~
0
o
m
‘ -——-——_ﬁ-——

—~Bottom GF Well Screen Elev. 206.63
£ : -

Level Measuring Pipe inlet Elev. 241.2
_— g FiIp £ale



WELL

L

0G

LEGGETTE, BRASHEARS & GRAHAM, INC.

CONSULTING GROUND-WATER GEOLOGISTS

55 WEST STATE STREET
WESTPORT, CONNECTICUT

Page 1 of 3

Ramapo Valley Well Field

DEBCMIFTION THIOK, oerTH
raun freem ownen SPring Valley Water Co
] R Ramapo Land Company
Parcel |
Gravel, fine with some medium, I || tecanow Town_of Ramapo, NY
subangular; some sand, medium to | | ! wacwne BW-B P~
fine and silt, brown; few small | | 235 .. April 10, 1978
cobbles 8% 8% | 2owramr.Rinbrand Well Drillin
Co, Inc.
Gravel, fine, subangular; some sand | | | Mivwoo._Cable-tool .
very coarse to medium, little . | waNese Bailer
G. S. Sikora
silt, brown. 110 | 183% | Exiei av.__Robert Lamonica
Gravel, fine, angular.. Many cobbles, Pemneuce Opiginal land surfac
small rounded; some sand, very Srieon 1302 feet above MSL
. ' 58.0 feet of 20-inch ¢
coarse to medium; trace of silt, b caaman59-3 feet of lhi-inch
brown. |5 | 23% | *si-Continuous slot, SS
—__ G@ravel, fine, subangular; sand, omm. L4-inch .. 125
medium to_very coarse;_some silt 5 28% serome. 29 — 88 feet Db/
Gravel, fine to medium, subangular; Pumrinc Test- May 22-24, 1978
sand, medium to very coarse; with bursmion_20.25 hours
silt and very fine sand 5 33% | Smpcwaen 12.11 feet e/
Sand, medium to coarse; some very Pusens Watan 56 .2 feetg/
coarse sand and fine gravels
—g YisLD: 880 gpm
some silt 5 383
revarmss: Drjilling started
Sand, medium to very coarse; with March 22, 1978.
a/ Including 1.7 and 2.
considerable gravel, medium to feet above existing
. grade respectively.
coarse, and some silt and stones 5 43% b/ Below present grade
. ¢/ Below top of %-inch
Gravel. fine to medium, angular to ~ 8S pipe
subangular; cobbles, subrounded; |}
sand, medium to very coarse; some | |
silt and very fine sand 5 483



WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC.

CONSULTING GROUND-WATER GEOLOGISTS
5% WESTY STATE STREET

Page 2 of 3

WESTPORT, CONNECTICUT Ramapo Valley Well Field
DllCl.lU"llON THIOK. anAYH
G:::’:l tresnt Owuu_S.p_ning_Slalley h_er
I I Ramapo Land Company
Parcel 1

Gravel, fine to coarse; sand, Locarow,Town of Ramapo, NY

medium to very coarse; some silt| wee o PY=B (Contd.) @5~

and very fine sand _"_;_.._,”ﬁéﬁn_“,§§§ SorsLcreo, (continued)
Gravel, fine to very coarse; §§£§Lv______wu_,;1 Druting
medium to very-coarseiA;pssmEilP__§__~“EEEA~T5gxﬂ:
Sand, medium to very coax;se;. gravel ) Samriva
. T .0
fine; silt and very fine sand 5 F .63% SpurLew: 1
Sand, medium to very coarse; : | meremence
gravel fine, some medium; : Etevanion L
considerable silt and clay 5 68% Camma.
Gravel , fine to. coarse;sand, ;__ | sepeon
medium- to very coarse; silt and - cior mo.
very fine sand; cobbles 5 73% I
Sand, medium to very coarée; Pusring TesT- L
gravel, fine; some stones; less N
silt. ) 7 8% ) Euue WavYER

Sand, medium to very coarse; some

Pumering WATER
LevewL:

gravel, fine; considerable silt

YigLo:

and clay . 5 83%

[ 3
Sand, medium to very coarse; gravej,

REMARKS:

fine; some silt and fine.sand

(less than at 85') 5 | 88%

Sand, fine to very coarse; some

fine gravel; some silt uy| 93

Washed sample: sand, medium to i

{ rontinued)




WELL LOG

LEGGETTE, BRASHEARS & [GRAHAM, INC.

Page 3 of 3

CONSULTING GROUND-WATER GEOLOGISTS
85 WEST STATE STREET

Ramapo Valley Well Fielc

WESTPORT, CONNECTYICUT

DesCRIFTSsON

very coarse, some fine graveli |

berrH
LA ¥ 34

pieces of granitic gneiss bedroc] e ]

(fresh} — —— o .93 ]
Sand, fine ta very_coarse; some o

fine gravel; silt. Pieces of | ]

granitic gneiss; bedrock i
Washed sample: = Sand, fine to very

coarse; some fine gravel; small

chips of bedrock 93%
Large chunk of granitic gneiss

(gneissic granite) ) 931

"Spring Valley Water

OwNL®

Ramapo Land Company
Parcel |
LocAYlQN:.Town Of RamapO 5 N¥—'

Pw-B ¢

(continued)

wrerLt No:

DavYL
COoMPLETRD:

DRILLING
COMPANY:

DmiLLING
METHOO:

SAMrLING
MziHOD:

SAMPLLS: 1
ExAMINED BY:

REFCERENCE
PoINT:

ELEVATION
or R. Paoo -— -

CAaszina:

SCNELEN:-
Tyru: —_—

DtaM.: SLov No.

SETTING:

PumrinGg TC8T:
DaTE:

DumATION:

SYATIC WATER
Level:

PUMPFING WaTen
Leviy:

YixLO:

REMARKS:



WELL PUMP SETTING
WELL PwW "B" G5~

' [L Dischdrge Eley 202.75

{NEley, 307.00

| ¥ Fley. 305.79
) e . .
[¢)
o - Ground Elev._303.9
¢ WA W ‘
lnner Casing Diameter ~14"
"| T Static Water Level Elev, 292.8
=
Quter Casing ] :
Diameter-20" '
~Normal Drawdown Elev_257.77
—_— /‘/ = ——
‘,\. == | | — Normal Pumping Level Elev. 256.6
g o /
=
g £
2
o Maximum Drawdown Elev._255.44
U=) _ ,// .
g_ — //"‘?“"
£ \ <1 /L-evel Meagsuring Pipe Inlet Elev. 246.|
~
o N ,—Top Of Well Screen Elev._245.9
- "< —_— =
o ) — | —
N ——
Bottom Of Pump Bowl Elev. 243.9
A A /\ l/
©
[ve)
X

/,/Boﬂom Gf Well Screen Elev. 215.9




WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC.

Page 1 of 2

CONSULTING GROUND-WATER GEOLOGISTS
5% WEST STATE STREET

WESTPORT, CONNECTICUT

Ramapo Valley Well Field

(Cont'inued D)

‘Blicl”lﬂﬂ THIOK. ¥[Pm
fppioi) freem ownem_SPring Valley Water
Co.
Ramapo Land Company
. L Parcel 1
Gravel, fine to medium, subangular, Locavon. . TOwn of Ramapo, NY
black; much sand, fine with some ° wete Nos PW~C 96
medium to coarse, brown; little silt|- oA o eptember 6, 1978
brown 9 9 preiwa Rinbrand Well Dril
. ing Co.
Sand, medium to coarse with some fine, Puwma Cable-Tool
light green; some gravel, fine with Samrune Bajler
little medium, subangular, black with Samrce G. S. Sikora
XAMINED BY:
some white 5 1H Romn® Original Land Sur
. face
Sand, fine, greens little gravel, fine NP 4299 feet above MS
59 feet of 2D-inch a
with trace of medium, black 5 19 casma3 9.3 feet of 1l4-inch
Sand, fine, greenish-brown 5 24 Sg;::_"-Continuoué slot-
. . ~ Stainless Steel
Sand, fine with few-medium; greenish-~ e L4=inch g orne 125
Coas . . b/
brown; little gravel, fine with sm...m55;5".84 feet =2
trace of medium, black 15 39 PI:;::I:CT!ITI-OCtOber\ 11-1Y4,
" 1978
Sand, fine with-some medium, greenish- buranion] 2_DOUTS
brown; few gravels, fine 10 4g :;;;afwm-'lz.uo feetS/
Gravel, fine to med:':um, black with Punene Warse L1 . g feetg/
little white, much sand, fine to
2 2 vimo_ 700 gpm
coarse, green with some white 5 54 ’
REHMARKS)
Sand, fine with some‘medlum and coarse Drilling started August
greenish-brown; little gravel, fine, 1978
’ . a/Including 2.0 and 2.4
subangular, black 5 59 feet above existing
_ grade respectively
Sand, fine with few medium, greenish- | b/Below present grade
: c/Below top of 20-inch
brown; little gravel, fine, black 5 - by casing



WELL LOG

LEGGETTE, BRASHEARS & GRAHAM, INC,

CONSULTING GROUND-WATER GEOLOGISTS
55 WEST STATE STREET

WESTPORT, CONNECTICUT

Page 2 of 2
Ramapo Valley Well Field

DRSCAMHTION

THIOK- pRrTH
rren |07 ownem:Spring Valley Water C
Ramapo Land Company
Parcel 1
Sand, fine with some medium and few Locanon,_10wWnt of Ramapo, NY
coarse, pale green; some gravélL' wrtt NoEW=C (continued) ?(,
fine, subangular, black with little ConrLeren:
white 5 69 | 2mume
Sand, medium to fine with some coarse BwLina
pale green with few white, some Sanuruina
gravel, fine with few medium, black g;:;:-::; i
with -ZLitt;Le white 10 79 REreaEnce
Sand,. medium to fine with.few coarse, ErxvaTon
pale green with few white; some Casinas
gravel, fine to medium with few Scarmn.
coarse, black with little white 5 84 —_— stor No
Sand, medium to fine with some coarse S
pale green with som;a white; little Pumrina Tesr.
gravel, f,ine black with few white 2 86

DURATIOHN:

SYATIC WATER
Levey

PUMPING WATESR
LEYEL:

YLD

REMARKS;




WELL PUMP SETTING
WELL Pw "¢" {4

-t Discho-rge Elev. _301.75
[/

£ Elev, 30159
7~ Eley. 301.2|

Ground Elev. 299.4
IR

_ Inner Cosing Diameter ~14" Ce e

L;—-S’mﬁc "cherx Lével Elev. 285.0 - -

T ]

12.75

L

Quter Casing
Diameter-20"

~Normal Drawdown Elev._252.90
|~

,JF'——Normol Pumping Level Eley. 25I1.6 -

.|:
7
NN

48.40'

/Mcximum Drowdown Elev._250.28
| = '

/_/Level Mecsuring Pipe Inlet Elev, 240.6

[ Pump Submergence
ll
It
I
llh\
A\

0.2'

J! ,—10p Of Well Screen Elev._240.4

I
J

2.4
12.28'
l
|

,L /Bo‘nom Of Pump Bow! Elev. 238.0

22.6'

— ~Bottom Of \Well Screen Elev. 2!5.4
1 —_ = | —_—







m JAMES C. ANDERSON ASSOCIATES, INC.
Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 _(809)-722-6700
ROJECT Ramapo Landfill Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Job No. DY4DRE~463
GROUNDWATER DRILLING METHOD DEPTH Borehole No. W-1
Date Timea Depth 12" Air Rotary 0' To 44' Date Started : 2/14/95
2/16/35 17.85 ft ) Date Finished : 2/16/95
Diiller : UNI-TECH
WELL CONSTRUCTION COORDINATE NO.| STATE PERMIT NO. SPOON SIZE Elevation TOC: 321.88
T 2’X 3" ‘ Inspector : URS
l_ grade [No. | Depth Blows “'| N CLASSIFICATION
_J 1| 02 [ 12181823 | 36 |brown fine to med SAND

some Silt, trace fine Gravel

2| 35 | 10-12-1417 | 26 [S.AA.

6 3| 57 56-9-3 15 E:Lk brown fine to med SAND
e Sit

4 | 810 0-3-2-6 5 |dark brown fine to med Clayey SAND
0.3 race fine Gravel ]
5 11012 | 7-18-14-15 | 32 |[green, gray fine to coarse SAND

some fine Gravel

6 | 13-15 | 5-9-10-100/72 | 18 [S.AA wet
jibe wet at 13 1t
# 7 |1517 ho sample
8 [18-20 [ 13-15-18-20 | 33 |green, gray fine to coarse SAND wet
- B some fine Gravel, trace Clay
9 |20-22 | 9111518 | 26 [SAA ‘ wet
j‘
10 [ 23-25 | 12-12-14-14 | 26 [S.AA wet
11 125-27 | 11-10-15-18 | 2§ AA. wet
12 | 28-30 8-9-8-15 17 |SAA. wet
1330-32 | 4-10-11-9 21 |green, gray fine to coarse Clayey SAND wet

some med Gravel

14| 33-35 8-9-8-14 17 IS.AA wet

15 | 35-37 56-100/2 green fine to coarse Clayey SAND wet

same fine to med Gravel




Cement/Bentonite Grout

- Bentonite Pellet Seal

Gravel Pack

D 8" SCH 40 Type 304 Fiush Joint Threaded Stalnless Steel Casing

3

E 8" 304 0.035 Slot Stainless Steej Screen

<>

Notes:
1.
2.

Stalnless Steel Centralizer

Bore hole diameter was 12 Inches.
Bore hole was flushed with air and water before casing and screen was set. Bore hole flushing
was accomplished by introducing air and water through the drilling rods.

Filter pack was poured around the well casing from the bottom of the bore hole up.

" . Depth to top of filtar pack was detarmined using a weighted measuring tape.

Bentonite pellets wera slowly poured around the well casing and allowad to settle.
Bentonite seal hydratad for 14 hours. _

Annular grout was placed via tremie method'.'

CemenUbentonite grout mix - 5lbs bentonite, 94ibs gement, and 8 gallons water.
Graval pack - Riccl Bros. Sand Co., Inc., #1 Well Gravel, 20 100ib bags used.

Bentanite pellets - Rocktest, inc., Peltonite (Wyoming Bentonite Sealing Agent), 1 50Ib bucket used.

Bentonie - Baroid Drilling Fluids, Inc., 1/2 55b bag used.

Cement - Allentown Cement Company, Inc., 5 94lb bags used.

Well Casing - Cook Screen Technology, Inc., 1x10ft and 1x5% section used.

Well Screen - Caulk Screen Technclogy, Inc., 351 0R sections used.

Woell was developed 26 hours after grouting.

Well was daveloped for 2 hours and 40 minutes at 2 gpm:

Well was developed using a submersible pump.

Development water was cloudy at first, then it cleared up after 2 hours of pumping.
Elevation of top-of<casing is 321.88. ’

The Interval between annular grout and surface grade was left open.

15 NUMBER W-1 Sheet 2 of 2
SANMPLE
.| Depth Blows N CLASSIFICATION
38-40 100/6 tan fine to coarse Clayey SAND wet
some fine to med Gr—a’\je_l

40-42 10011 refusal at 40° 1" - gneiss fragments In tip of spoon
Well Depth _ﬂ
44t dinches ] LEGEND.




907 Pleasant Valley Avenue

JAMES C. ANDERSON ASSOCIATES, INC.
Drilling Contractor

Mount Laurel. New Jersey 08054

(609)-722-6700

ROJECT Ramapo Landfill Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Job No. D94DRE-463
GROUNDWATER DRILLING METHOD DEPTH Boirehole No. w2
Date Time Depth 12" Air Rotary 0' To 43' Date Started : _ 8/6/95
6/13/95 20.38 # Date Finished : 6/13/95
Driller : UNI-TECH
WELL CONSTRUCTION COORDINATE NO.| STATE PERMIT NO, SPOON SIZE Elevation TOC: 323.64
2' X3 inspactor : URS
SAMPLE
grade |No.| Depth Blows N CLASSIFICATION
| 1| 02 | 7-12-12-11 | 24 [darkbrown, brown fine to med SAND
_ some med Gravel
2] 57 7-6-3-2 9 |brown fine to med SAND
some small Gravel
3 11012 5-2-2-2 4 |brown fine SAND molst
trace Silt
4 [ 1517 | 11-14-16-16 | 30 |brown fine SAND wet
trace Silt
5 | 18-20 | 36-52-40-21 | 92 [black, gray fine to coarse SAND wet
and med GRAVEL,
3
6 | 23-25 | 7-18-50/4 gray, brown fine to coarse SAND wet
'with small Gravel
7 |27-29 27-29 gray, brown fine to coarse SAND wet
lwith med Gravel
]
8 |33.35 | 5-5-25-30 30 |light green, gray fine to coarse SAND wet
lwith med Gravel




142.5

10 NUMBER W-2 Sheet 2 of 2
SAMPLE
No.| Depth Blows N CLASSIFICATION
9 | 37-39 | 15-22-25-25 | 47 |black, gray fine to med SAND wet
10 [ 33-40 15072 gneiss fragment (quartz, feldspar, and serpentine visible)

Well Depth
42t 6inches

LEGEND

Cement/Bentonite Grout

- Bentonite Penet Seal

Gravel Pack

l: 8" SCH 40 Type 304 Flush Joint Threaded Stainless Steel Casing
Iz 8" Type 304 0.035 Slot Stainless Steel Screen

<> Staintess Steel Centralizer

1.  Bore hole diameler was 12 inches.

2.  Bore hole was flushed with air and water before casing and screen was set.  Bare hole flushing
was accomplished by introducing alr and water through the drilling rods.

3.  Filter pack was poured around the well casing from the bottom of the bore hole up.

4. Depth to top of fiiter pack was determined using a weighted measuring ﬁpe.

5. Bentonlte pellats were slowly poured around the well casing and allowed to settla,

6. Bentonits seal hydrated for 14 hours.

7 Annular grout was placed via tremie method.

8 Cement/bentonite grout mix - Sibs bentonhe_, 54Ibs cement, and 8 gallons water.

9 Graval pack - Riccl Bros. Sand Co., Inc., #1 Well Gravel, 61 100lb bags used.

10. Bentonite pellets - Rocktest, Inc., Pettonite (Wyomirg Bentanite Sealing Agent), 1 50ib buckst used.

11. Bentonlte - Baroid Drilling Fluids, Inc., 1 55!b bag used.

12. Cemant- Allentown Cement Company, Inc., 11 94Ib bags used.

13. Well Casing - Cook Screen Technology, Inc., 1x10f and 1x5ft section used.

14. Well Screen - Cook Screen Technology, Inc., 3x310ft sections used.

15. Well was developed 24 hours after grouting.

16.  Waell was developed-fcr 1 hourat 10 gpm.

17. Well was developed using a submersible pump.

18. Development water was cloudy at first, then it cleared up after 30 minutes of pumping.

19. Elevalon oftop-of-casing is 323.64,

20  The interval between annular grout and surface grade was left open.

21. A void was encountered during the placement of well gravel. The void required addtional

bags of well gravel to fili.




' m JAMES C. ANDERSON ASSOCIATES, INC.
: Drilling Contractor

907 Pleasant Valley Avenus Mount Laurel, New Jersey 08054 (609)-722-6700
ROJECT Ramapo Landfiif Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Job No. D94DRE-463
GROUNDWATER DRILLING METHOD DEPTH Borehole No. W-3 ‘
Date Time Depth 12' Alr Rotary 0' To 30 Date Started :  6/2/96
B/5/95 2298 ft ' Date Finished : 6/5/95
Driller : UNI-TECH
WELL CONSTRUCTION COORDINATENO.| STATE PERMIT NO, SPOON SIZE Elevation TOC: 328.26
2 X3 Inspector : URS
SAMPLE
grade |No.| Depth Blows N CLASSIFICATION

1 0-2 4-.5-56 10 |brown, orange topsoil over
light brown fine SAND, trace Silt

{

2| 35 $-10-9-8 18 llight brown fine to med SAND

ce Silt and fine Grave!

6 | 3] 57 2-4-10-13 14 [brown fine SAND
some Clay

4 | 810 2-2-3-4 5§ Jbrown Clayey fine to med SAND
10.3

5 (1012 0-1-1-2 2 [|greenSWLT

123 ) some fine Sand and fine Gravel

143 | 6 | 13-15 0-0-0-5 0 [green, brown Silty CLAY moist
some fine Gravel
7 [ 15-17 | 8-24-2540 | 49 [green fine to coarse SAND wet

some med Gravel, wetat17 ft

8 [18-20 | 17-2430-24 | 54 [SAA . wet
9 12022 | 16131626 | 29 [SAA ) < wet

7
10 | 23-25 | 50-42-3421 | 76 [green fine to coarse SAND wet

: 1 l lsome med Gravel, trace Silt
11 | 25-27 | 25-38-100/5 green fine to coarse Clayey SAND wet

1 some fine Gravel B

i : 27.5 1002 lAuger Refusal at 27.5 ft - gneiss fragments in tip of spoon
29.3
2718 Alr Hammered through rock
Well Depth : 31.54{ stopped at 31.5 ft

29% dinches

P




ID NUMBER W-=3 Sheet 2 of 2

SAMPLE
M Depth | Biows N CLASSIFICATION
LEGEND

 Cement/Bentonite Grout

- Bentonite Pellet Seal

|

{

I::l 8" SCH 40 Type 304 Flush Joint Threaded Stainless Steef Casing

A N

El 8" Type 304 0.035 Slot Stainless Steel Screen

< > Stainless Steel Centralizer

was accomplished by introducing air and water through the diilling rods.

_ Notes: .
_ﬂ 1. Bora hole diameter was 12 inches.
- 2. Bore hole was flushed with air and water before casing and screen was set.  Bore hole flushing

Filter pack was poured around the well casing from the bottom of the bore hole up.

|

Depth to top of filter pack was determined using a weighted measuring tape.

I

3
4
5. Bentonite pellets were slowly poured around the well casing and aliowed to settle.
6. Bentonlte seal hydrated for 14 hours.

7. Annular grout was placed via tremie method.

8 Cament/bentonite grout mix - 5ibs bentonite, 34ibs cement, and 8 gallons water.

9.  Gravel pack - Ricel Bros. Sand Co., Inc., #1 Well Gravel, 19 100lb bags usad.

10. Bentonite pellels - Rocktest, inc., Peltonite (Wyoming Bentonite Sealing Agent), 1 50ib bucket used.

11. Bentonite - Baroid Drilling Fluids, Inc., 1/2 551b bag used.

T I

12. Cement - Allentown Cement Campany, Inc.x,'AS 94Ib bags used,

13. Well Casing - Cook Screen Technology, Inc., 1x10% gnd 1x5tt section used.
14. Well Scraen - Cook Screen Technology, Inc., 1x10ft‘and 1x5h secton used,
15. Well was developed 24 hours after grouting.

16. Well was developed for 1 hour at 10 gpm.

[

Well was developed uslng a submersible pump.

Development wates was cloudy at first, then cieared up after 25 minutes of pumping.
19. Elevalion of iop-ofcasing is 323.25.

20. The Interval between annular grout and surface grade was left open.

A N

[

|




- JEA

JAMES C. ANDERSON ASSOCIATES, INC.

Drilling Contractor

907 Pleasant Valley Avenue Mount Laurel, New Jersey 08054 {609)-722-8700
EROJECT Ramapo Landfiit Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Job No. D94DRE463

GROUNDWATER DRILLING METHOD DEPTH Borehole No, W-4 )
Date Time Depth 12" Air Rotary 0' To 34 Date Started :  5/25/95
6/1/95 2711 ‘ Date Finished :  6/1/95
Driller © UNI-TECH
WELL CONSTRUCTION COORDINATE NO.| STATE PERMIT NO. SPOON SIZE Elevation TOC: 330.09
| 2 X3 Inspector & URS
SAMPLE
grade [No.| Depth Blows~ N CLASSIFICATION
1 0-2 4668 12 [light brown fine SAND
_ ce Silt
j 21 35 7-7-6-6 13 [SAA
_ some fine to med Gravel
16 3] 57 3344 7 |brown fine to med SAND
] some Clay and fine Gravel
__l 4 | 810 2-2-3-2 5 brown med {o coarse Clayey SAND
_ 5 (1012 42-2:2 4 [SAA
6 [13-15 2-1-2-2 3 |brown SILT damp
7 15 some fine Gravel and fine Sand
7 11517 2-2-1-16 3 |green fine to coarse Clayey SAND wet
N ce fine Gravel, wet at 16,5 Ft
_ 8 | 1820 | 24-10-10-9 20 [S.AA wet
9 [20-22 | 7-10-14-20 24 [SAA wet
2\
40 | 23-25 | 15-20-18-20 | 38 [S.AA. wet
1112527 | 8-20-18-46 38 |SAA wet
275 100/1 uger Refusal at 27.5 ft - gneiss fragments in tip of spoon
275 |Air Hammered through rock
315 stopped at 31.5 f
Well Depth 34ft j




IG-NUMBER W4

Sheet 2 of 2

SAMPLE

Noﬁ)eptﬂ Blows T NJ CLASSIFICATION

L 11

| 1

LEGEND

Cement/Bentonite Grout

- Bentonite Pellet Seal

Gravel Pack

|: 8" SCH 40 Type 304 Flush Joint Threaded Stainless Steel Casing
E—] 8" Type 304 0.035 Slot Stainless Stee! Screen

< > Stainless Steel Centralizer

Notes: N .
1.  Bare hole dlameter was 12 inches.
2. Bore hole was flushed with air and water before casing and screen was set.  Bore hols flushing
was accémpiished by introducing air and water through the driliing rods.
3.  Filter pack was poured around the well casing from the bottom of the bore hols up.
4 Depth to top of filter pack was determined using a weighted measuring tape.
5.  Bentonlts pellets were slowly poured around the well casing and allowad to settle.
6. Bentonite seal Hydrated for 14 hours.
7. Annular grout was piaced via tremle method.
8. Cementbeantonite grout mix - Slbs bentonite, S4Ibs cement, and 8 gallons water,
9. Gravel pack - Riccl Bros, Sand Co., Inc., #1 Well Gravel, 16 100ib bags used,
10. Bentonite pellets - Rocktest, Inc., Peltonits (Wyoming Bentonite Sealing Agent), 1 50tb bucket used.
11. Bantonite - Baroid Drllling Fluids, Inc., 172 55Ib bag used.
12. Cament- Allentown Cement Company, Inc,, 6 94lb bags used.
13, Well Casing - Cook Screen Technology, Inc., 2x10g sections used.
14. Well Screen - Cook Screen Technology, Inc., 1x10R and 1x5f section used.
15. Weli was developed 26 hours after grouting.
18. Well was developed for 4 hourat 10 gpm.
17. Well was developed using a submersible pump.
18, Development water was cloudy at first, then it cleared up after 35 minutes of pumping.
19, Elevation of top-of-casing Is 330.08.
20. The interval between annular grout and surface grade was feft open,




907 Pleasant Valley Avenue

JAMES C. ANDERSON ASSOCIATES, INC.
Drilling Contractor

Mount Laurel, New Jersey 08054

{609)-722-6700

ROJECT Ramapo Landfill Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Jab No. DS4DRE-463
GROUNDWATER DRILLING METHOD DEPTH Borehole No. W—5 >
Date Time Dapth 12" Air Rotary Q' To 20° Date Started :  5/24/95
5/24/95 dry ] Date Finished : 5/24/95
Driller ; UNI-TECH
WELL CONSTRUCTION COORDINATE NO.! STATE PERMIT NO. SPOON SIZE Elavation TOC: 345.82
2' X3 Ins pector : URS
SAMPLE
grade |No.| Depth Blows CLASSIFICATION
| _ 1| 02 5-2-5-5 7 |brown med to coarse SAND
| trace med Gravel
2 3-5 5-100/1 S.AA to35f
] boulder at 3.5 &
]_6~ 3] 57 |poulder to 7.5 ft
4 | 810 | 18-76-17-11 | 93 ([gray, green fine to coarse SAND
with med Gravel »
5 [ 1012 10-8-5-6 13 [SAA
6 | 1315 | 16-18-10072 gray, green Clzi)Ey_§AND to 145 # moist
gnelss at 14.5 ft )
145to r‘\ir Hammered through rock
18.5 Istopped at 18.5

Well Depth 20ft




ID,NUMBER W-§

Sheet 2 of 2

SAMPLE

No. rDepth

I Blows N CLASS(FICATION

L

N N N T O I I A

|

1|

LEGEND

- Bentonite Pellet Seal

Gravel Pack

l:_l 8" SCH 40 Type 304 Flush Jolnt Threaded Stainless Steel Casing

E 8" Type 304 0,035 Slot Stairless Steel Screen

<>

Notes:

\

Stainless Steel Centrallzer

Bore hole diameter was 12 inches.

Bore hole was flushed with air and water before casing and screen was set. Bore hole flushing
was accomplished by Introducing air and water through ths duilling rods.

Filter pack was poured around the well casing from the bottom of the bore hole up.

Depth to top of filtar pack was detemmined using a weighted measuring tape.

Bentonite pellets were slowly poured around the well casing and allowed to settie.

Bentonite seal hydrated for 14 hours.

Gravel pack - Riccl Bros, Sand Co., inc,, #1 Well Gravel, 20 100ib bags used,

Bentonite peliets - Rocktast, Inc., Peitonite (Wyoming Bentonite Sealing Agent), 1 50lb bucket used.
Weli Casing - Cook Screen Technology, Inc., 1x10ft section used.

Well Screen - Cook Screen Technology, Inc., 1x10# section used.

Well was developed 26 hours after bentonite seal hydration.

Well was developed by bailing till dry at 15 minute intervals for 1 hour.

Well was developed using a hand bailer.

Development water cloudy at first, then cleared up after 30 minutes of baillng.

Elevation of top-of-casing is 345.82. -

The annular space interval between the bentonife seal and surface grade was left open.




JOA

907 Pleasant Valley Avenue

_Mount taurel, New Jersey 08054

JAMES C. ANDERSON ASSOCIATES, INC.
Drilling Contractor

{608)-722-6700

PROJECT Ramapo Landfill Remediation Site Sheet 1 of 2
ICLIENT GEO-CON Inc. Job No. DY4DRE-463
GROUNDWATER DRILLING METHOD DEPTH Borehole No. W-6
Date Time Depth 12" Air Rotary 0' To 19 Date Started :  7/24/95
7124195 dry ‘ Date Finlshed : _7/24/95
Driller : UNI-TECH
WELL CONSTRUCTION COORDINATE NO,| STATE PERMIT NO. SPOON SIZE Elevation TOC: 350.40
2 X 3" Inspector & URS
SAMPLE
grade |No.| Depth .Blows N CLASSIFICATION
1 0-2 4-5-5-6 10 |brown, orange topsoil over

light brown fine SAND, trace Sitt

45 |2 | 35 9-10-3-8 15 |light brown fine to med SAND

ce Sitt and fine Gravel
|85 | 3| 57 | 241013 [ 14 [brown fine SAND

some Clay

8.5 :

4 [ 810 2-2-34 5 [brown C_la!gy fine to med SAND
10-13 IAir Hammered through boulder 10.8to 13 1t moist
13 to 13.2 - green, gray fine to coarse SAND
13.2 auger refusal at 13.2 ft - gneiss In tip of spoon
13.210 |Alr Hammered through rock
17.2 stopped at 17.2 ft
185 '

Well Depth 18ft

6inches




ID-NUMBER W6 Sheet 2 of 2
SAMPLE
No.‘Depth[ Blows J N CLASSIFICATION
—
] LEGEND
—
_ - Bentonite Pellet Seal

Gravel Pack
[:I 8" SCH 40 Type 304 Flush Joint Threaded Stainless Steel Casing
I_Zl 8" Type 304 0.035 Slot Stainless Steel Screen

< > Stainless Steel Centralizer

Notes:
1. Bore hole diameter was 12 Inches.
2, Bore hole was flushed with air and water before casing and screen was set. Bore hole flushing
was accomplished by introducing air and water Mroﬁgh the drilling rods.

4 Filter pack was poured around the well casing from the bottom of the bore hole up.

5 Depth to top of fiter pack was determined using a weighted measuring tape.

6. Bentonite pellats were slowly poured around the well casing and allowed to settte,

7 Bentonite seal hydrated for 14 hours.

8 Gravel pack - Riccl Bros. Sand Co., Inc., #1 Well Gravel, 12 1001b bags used.

9. Bentonite pellets - Rocktest, Inc., Peltonite (Wyoming Bentonite Sealing Agent), 1 S0Ib bucket used.
10. Well Casing - Cook Screen Technolagy, Inc., 1x10f section used. '

10. Well Screen - Cook Screen Technology, Inc., 1x10ft section used.

11. Well was developed 26 hours after bentonite seal hydration.

12. Well was developed by bailing till dry at 15 minute intervals for 1 hour.
13. Well was developed using a hand bailer.

14. Development water cloudy at first, then cleared up after 30 minutes of bailing.

15.  Elevalicn of top-of-casing is 350.40.

L

16. The annular space Interval between the bentonife seal and surface grade was left open,




JTA

907 Pleasant Valley Avenue

JAMES C. ANDERSON ASSOCIATES, INC.
Drilling Contractor

Well Depth
19ft 2inches

Mount Laurel, New Jersey 08054 ~ (609)-722-6700
PROJECT Ramapo Landfill Remediation Site Sheet 1 of 1
CLIENT GEO-CON Inc. Job No. D94DRE-463
GROUNDWATER DRILLING METHOD DEPTH Borehole No. W-7
Date Time Depth 12" Air Rotary 0' To 20' Date Started : 6/19/95
6/19/95 17.91 1t Date Finished : 6/19/95
Driller : UNI-TECH
WELL CONSTRUCTION COORDINATE NO. STATE PERMIT NQ, SPOON SIZE Elevation TOC: 343.47
2' X3 Inspector @ URS
SAMPLE
grade [No.| Depth | " 'Blows N CLASSIFICATION
1 0-2 6-14-17-16 31 |brown fine to coarse SAND '
some smali Gravel
5 2 [ 46 |1212-16-18 | 28 [dark brown, brown fine to med SAND
some smail Gravel, trace Silt
7.2
9.2
3 |1113 100/4.5 dark brown fine to med SAND
some small to med Gravel
4 |14-16 | 9-15-100/5 - kNeathered gneiss (brittle) moist
19.2




IDNUMBER W-7

L1

[ 1 1

|

|

L1

Sheet 2 of 2
SAMPLE
No.l Depm Blows N CLASSIFICATION
LEGEND

- Bentonite Pellet Seal

Gravel Pack

|:| 8" SCH 40 Type 304 Flush Joint Threaded Stainless Steel Caslng

E 8" SCH 40 Type 304 0.035 Slot Stainless Steel Screen

< > Stainless Steel Centrallzer

Bore hole was flushed before casing and screen was set.

Filter pack was poured around the well casing from the bottom of the bore hole up.
Depth to top of filter pack was determined using a weighted measuring tape.

Bentonite pellets were slowly poured around the welt casing and allowed to seftle.
Bentonite seal hydrated for 14 hours.

Gravel pack - Ricci Bros. Sand Co., Inc., #1 Well Gravel, 12 100lb bags used.

Bentonite pellets - Rocktest, Inc., Pettanita (Wyoming Bentonite Sealing Agent}, 1 50ib bucket used.
Well Casing - Cook Screen Technology, Inc., 1x10ft section used.

Well Screen - Cook Screen Technology, Inc., 1x10ft section used.

Well was developed 26 hours after bentonite seal hydration.

Well was developed by pumping till dry at 15 minute intervals for 1 hour.

Well was developed using a submersible pump.

Development water cloudy at first, then cleared up after 30 minutes of pumping.
Elevation of top-of-casing is 343.47.

The annular space interval between the bentonite seal and surface grade was left open.

~e

+




