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EXECUTIVE SUMMARY

LBG Hydrogeologic & Engineering Services, P.C. (LBGHES), member of WSP, conducted a pumping test
program on the Clovewood property on Clove Road in the Village of South Blooming Grove, Orange County, New
York in July 2017. The goal of the Clovewood pumping test program was to demonstrate a minimum yield of twice
the average water demand of the project with the best well out of service from the new community, public water-
supply source. To achieve this goal, a simultaneous pumping test was conducted on wells C-6, C-12, C-14, C-16
and C-23 between July 10 and July 16, 2017. The five wells were pumped concurrently for 5.5 days and
demonstrated pumping rates of 45 gpm (gallons per minute), 40.5 gpm, 157 gpm, 50 gpm, and 90 gpm, respectively,
for a combined yield from the five wells of 382.5 gpm or 550,800 gpd (gallons per day). This combined yield can
support an average water demand of 191.3 gpm or 275,400 gpm. An individual pumping test was then conducted
on Well C-21. Well C-21 was pumped individually as the best well between July 25 and July 28, 2017 for
72.5 hours. The well demonstrated a pumping rate of 163 gpm or 234,720 gpd.

The average water demand for the Clovewood project calculated based on the March 2014 New York State
Design Standards for Intermediate Sized Wastewater Treatment Systems water usage rate of 110 gpd/bedroom for
600, 4-bedroom residential units is 264,000 gpd or 183.3 gpm. The New York State Department of Health
(NYSDOH) requires that a new water system demonstrate twice the average water demand of a proposed
development with the best well out of service. Therefore, to meet this NYSDOH requirement, the water system
must be capable of pumping 528,000 gpd or 366.7 gpm with the best well out of service. In addition, the applicant
may also consider the inclusion of swimming pools/bath houses in the proposed development. The water usage
rate for a swimming pool/bath house is based on 10 gpd per swimmer with an allowed 20% reduction for the use of
water saving fixtures. Assuming 2 swimmers per residential unit, the additional water demand would be 9,600 gpd
or 6.7 gpm. Adding this demand to the proposed 600 units, the combined average water demand with the bath
houses is 273,600 gpd or 190 gpm and twice the demand is 547,200 gpd or 380 gpm.

Prior to completion of the pumping tests, a testing and monitoring protocol dated September 30, 2016 (aka
Pumping Test Plan), designed in accordance with the NYSDEC February 2015 “Pumping Test Procedures for Water
Withdrawal Applications”, was submitted to the Village of South Blooming Grove (VoSBG), New York State
Department of Environmental Conservation (NYSDEC), Orange County Department of Health (OCDH) and
NYSDOH for review. Comments received from the VoSBG’s Consultant, Louis Berger Group, the NYSDOH, and
the NYSDEC were incorporated into the Pumping Test Plan.

Initially, the pumping scheme proposed to include wells C-7B and C-21 in the simultaneous pumping test
and well C-7A during the individual test. However, offsite water-level drawdown was observed during the early
portion of the simultaneous pumping test that was attributed to pumping in well C-7B. As a result of the offsite
drawdown the pumping scheme was changed, wells C-7B and C-7A were removed as pumping wells and well C-21
was assigned the role of the best well to be tested during the individual pumping test. Pumping in wells C-7B and
C-21 was ended on July 12 and the simultaneous pumping test continued without these wells. Well C-21 was
subsequently yield tested during the individual test conducted July 25 through July 28. VVoSBG’s Consultant Louis
Berger Group was notified of the change in the planned pumping scheme during the test period.
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During the pumping test program, water-level measurements were collected from a total of 24 onsite wells,
including 17 onsite bedrock monitoring wells and the 7 wells pumped during the testing program (C-6, 7B, 12, 14,
16, 21 and 23). Drawdown was measured in 16 of the onsite bedrock monitoring wells from pumping in wells C-6,
12, 14, 16 and 23 that ranged from 0.6 foot to 120.7 feet. During the individual pumping test conducted on well
C-21, water-level drawdown was measured in three onsite monitoring wells that ranged from 15.8 feet to 93.5 feet.
Water-level measurements were also collected from 16 offsite wells and a flowing spring on Route 208 during the
pumping test program. No discernible water-level impacts were measured in any off the offsite monitoring locations
that were attributed to pumping in wells C-6, 12, 14, 16 and 23 during the simultaneous pumping test or to pumping
well C-21 during the individual pumping test.

Onsite monitoring of surface-water features was also completed during the pumping test program. Water-
level measurements were collected from eight piezometer locations and stream-flow measurements were collected
from nine gaging locations on the project site. The stream-flow data collected showed no discernible change in flow
that was attributed to pumping in the onsite wells. The water-level data collected from seven piezometers showed
no discernible pumping-related water-level drawdown in the groundwater and/or surface water during either
pumping test. One piezometer, PZ-8, had a change in the groundwater level during the pumping tests that could
potentially be pumping related; however, there was no discernible effect on the surface water at PZ-8 from onsite
pumping. Additional monitoring of the shallow groundwater at PZ-8 may be warranted to conduct an assessment
of whether the change observed was naturally occurring or a result of onsite pumping.

Water samples were collected from the onsite wells during their respective pumping periods and analyzed
for the parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-1 for community water-supply wells
and for the extra compounds of dioxin, endothall, diquat and glyphosate. In addition, microscopic particulate
analysis (MPA), giardia and cryptosporidium samples were collected from all of the wells. The results of the water
samples collected from the six proposed supply wells met all NYSDOH drinking water standards with the exception
of iron, manganese, color and turbidity concentrations in wells C-6, 14, 16, 21 and 23; the presence of total coliform
and E. coli bacteria in well C-12; and a slightly elevated sodium concentration in well C-16. Following the
completion of the pumping test program, well C-12 was disinfected and resampled for total coliform and E.coli.
The results from the resampling event were absent for total coliform. Overall, the elevated iron, manganese and
color concentrations reported are likely the result of the elevated turbidity concentrations. Dissolved iron and
manganese samples were analyzed from the wells and showed significantly lower concentrations. Additional
pumping to further develop the wells and reduce turbidity concentrations will likely be successful in reducing the
iron, manganese and color values reported. The sodium concentration in well C-16 was 21.1 mg/L, which was
slightly above the reporting limit of 20.0 mg/L. No treatment to reduce the sodium concentration will be required,
as the exceedance of a notification level only.

The results for the MPA samples collected from all of the wells were reported to be low risk for potential
GWUDI and all of the samples reported none detected for giardia and cryptosporidium. The physical parameters
measurements of temperature, pH and conductivity collected from the pumping wells and nearby surface-water
features (where surface water was present) during their respective pumping tests as part of an assessment for
potential GWUDI also did not indicate a high risk of potential GWUDI in any of the onsite pumping wells.

) LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
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1.0 INTRODUCTION

The following are the results of the pumping test program conducted in July 2017 by LBG Hydrogeologic
& Engineering Services, P.C. (LBGHES), member of WSP USA, on the proposed bedrock water-supply wells
located on the Clovewood property on Clove Road in the Village of South Blooming Grove, Orange County, New
York (figure 1).

Prior to completion of the pumping tests, a testing and monitoring protocol (aka Pumping Test Plan) was
prepared. The Pumping Test Plan, dated September 30, 2016, was submitted to the Village of South Blooming
Grove (VoSBG), NYSDEC, Orange County Department of Health (OCDH) and New York State Department of
Health (NYSDOH) for review prior to completion of the pumping test program. The protocol was designed in
accordance with the New York State Department of Environmental Conservation (NYSDEC) February 2015
“Pumping Test Procedures for Water Withdrawal Applications”.

Comments were received from the VoSBG’s Consultant, Louis Berger Group, in a letter dated November
2, 2016. Responses to those comments and incorporation of the comments into the Pumping Test Plan were noted
in the responses provided to VoSBG by LBG in a letter dated February 28, 2017. Comments were also received
from the NYSDOH recommending that all pumping wells be tested for groundwater under the direct influence of
surface water (GWUDI), and from the NYSDEC regarding conducting the pumping tests during dry conditions and
potentially pushing the test start time to the drier summer months. No comments beyond those provided by the
NYSDOH were received from the OCDH.

The comments from the NYSDOH and NYSDEC were also incorporated into the planned well testing
protocol. Copies of the e-mail correspondence from the NYSDOH, OCDH, and NYSDEC pertaining to the review
of the Pumping Test Plan are included in Appendix I.

) LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
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2.0 WATER DEMAND

An average water demand for the Clovewood project has been calculated based on the March 2014 New
York State Design Standards for Intermediate Sized Wastewater Treatment Systems water usage rate of 110
gpd/bedroom. For the planned 600, 4-bedroom residential units the average daily demand is 264,000 gpd or 183.3
gpm. The NYSDOH requires that a new water system demonstrate twice the average water demand of a proposed
development with the best well out of service. Therefore, to meet this NYSDOH requirement, the water system
must be able to pumping 528,000 gpd or 366.7 gpm with the best well out of service.

The applicant may also consider the inclusion of swimming pools/bath houses in the proposed development.
The water usage rate for a swimming pool/bath house has been calculated based on 10 gpd per swimmer with an
allowed 20% reduction for the use of water saving fixtures. A water demand requirement for the potential
swimming pools/bath houses have been calculated assuming 2 swimmers per residential unit, which results in a
water demand of 9,600 gpd or 6.7 gpm (2 swimmers x 600 units x 10 gpd/swimmer x 20% reduction for use of
water saving fixture = 9,600 gpd).

Inclusion of the water demand for the swimming pool/bath houses with the residential water demand from
above, results in an average water demand of 273,600 gpd or 190 gpm and twice this demand, to meet the NYSDOH
requirement described above, is 547,200 gpd or 380 gpm.

Clovewood Proberty. Pumbing Test Proaram LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
perty, ping 9 March 2018 (Revised January 2019)
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3.0 HYDROGEOLOGIC SETTING

The Clovewood property is located on Clove Road in the Village of South Blooming Grove, New York
(figure 1). The hydrogeologic features at the site are shown on figure 2 and Plate 1. The topographic high elevations
on the property are located along the southern property boundary, with the highest elevations at the site around
1,360 feet. The topography slopes down from southeast to northwest toward Clove Road. The low topography on
the site is located in the valley setting along Clove Road, with the lowest topographic elevation around 480 feet.

There are two small stream channels that flow off from the project site. They both exit the site along the
western property boundary near the intersection of Clove Road and Route 208. The headwaters for both streams
originate on the Clovewood property. The more northerly stream flows near pumping wells C-12 and C-7B and
collects runoff from the northern and central portions of the project site. A dam was built by a prior property owner
on this stream channel near onsite monitoring wells C-5 and C-9. There is ponded water behind the dam and some
wetland areas around and upstream of the pond. The stream channel re-forms downstream of the dam and the
stream flows west and off the site. The southerly stream passes near pumping wells C-6, 14, 21 and 23 and receives
runoff from the southern and western portions of the project site. In addition to the wetlands near the valley pond
formed by the dam, there are several other small-scale wetland areas also located around the project site (Plate 1).

3.1 Surficial Geology

The surficial material underlying the project site is mapped as mainly glacial till. Glacial till consists of
non-sorted, non-stratified sediments deposited by glacial activity. The sediments contain varying proportions of
clay, silt, sand, gravel and boulders. Till is generally not suitable for well development because, as a result of the
unsorted character of the material, it does not transmit water in sufficient quantities to support high-yielding wells.
There is also a small area of sand and gravel mapped in the valley setting on the northwestern portion of the project
site along Clove Road. This sand and gravel was encountered during the drilling of wells C-7A and C-7B.
However, the material was not of suitable composition or saturated thickness to attempt the development of a sand
and gravel water-supply production well.

3.2 Bedrock Geology

The bedrock units mapped underlying the project site include the Martinsburg Formation (On),
Undifferentiated Lower Devonian and Silurian Rocks (DS), and Undifferentiated Hamilton Group (Dh); and to the
northeast of the site is mapped the Wappinger Group (OEw) and to the west and northwest some Undifferentiated
Gneiss (mu). The bedrock units, geologic contacts, fracture-trace lineations and mapped faults underlying the
property are shown on figure 2.

LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
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The bedrock in this area is sedimentary rock, with the exception of the undifferentiated gneiss which is
metamorphic. The Martinsburg Formation contains shale, siltstone, sandstone and greywacke; the Undifferentiated
Lower Devonian and Silurian Rocks are comprised of shale, sandstone and conglomerates; the Undifferentiated

Hamilton Group contains shale, siltstone, sandstone, conglomerate and greywacke and the Wappinger Group is
comprised of limestone dolomite and shale.

) LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
Clovewood Property, Pumping Test Program Viarch 2018 (Revieed J bore
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4.0 WELL INFORMATION

Well Completion Reports with the drilling logs for onsite wells C-4, 5, 6, 7, 7A, 7B (aka C-24), 8, 9, 10,
11,12, 14, 15, 16, 17, 18, 19, 20, 21, 22 and 23 are provided in Appendix Il. Wells C-Well 1, C-Well 2, C-Well 3
and C-13 were original to the property and well logs for those four wells are not available.

Wells C-6, 7A, 7B, C-12, C14, C-16, C-21 and C-23 were listed in the Pumping Test Plan as the wells that
would be tested during the pumping test program. A summary of the well completion information and the temporary
pump settings used in these wells during the pumping tests are provided in the table below.

Table 1: Pumping Well Completion Information

Well . Pump Setting Depth of Reported Water-Bearing
Well ID Casing WT_IL;:&}SI,:”Q WeDIé 'I'tcr)]tal During Pumping Test Fractures (feet) and
Diameter (fegt) (feFe))t) Program Estimated Yield from
(inches) (feet) Driller’s Well Log (gpm)
C-6 8 61 600 300 80 (25 gpm); 320 (50 gpm)
250 (200 gpm); 256 (100 gpm);
TAY
C-TA 8 80 300 200 265 (100 gpm); 280 (100 gpm)
176-190 (10 gpm);
193-194 (20 gpm);
c-7BY 8 100 280 200 210 (20 gpm); 230-231 (150 gpm); 247-
260 (300 gpm);
274-290 (200 gpm)
C-12 8 70 580 230 560 (125 gpm)
110 (35 gpm); 125 (90 gpm);
C-14 8 50 750 180 610-615 (50 gpm)
245 (45 gpm); 330 (15 gpm);
C-16 8 50 690 240 600 (50 gpm)
150 (30 gpm); 160-180 (50 gpm);
c-21 8 101 1,010 400 490 (120 gpm):
120 (5 gpm); 160 (5 gpm);
C-23 8 101 1,000 400 215 (30 gpm); 600 (40 gpm);
645 (20 gpm)
v The pumping test on well C-7B was terminated early because of offsite water-level effects observed that were attributed to

pumping in this well. Because of the effects observed from pumping of C-7B, well C-7A was not tested.
gpm gallons per minute

) LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
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5.0 PRECIPITATION

As part of the pumping test program, precipitation information was monitored at the nearby Port Jervis
weather station, a local weather station (KNYWASHI9) that publishes daily weather data on the internet, and a
manual rain gage installed on the project site. Precipitation values for the test period from these three locations are
provided in the tables below. The precipitation totals from the KNYWASHI9 station have been used on the
hydrographs for reference and the precipitation’s effect, if any, are discussed in the sections below for the wells and
surface-water monitoring locations. The data from KNYWASHI9 was used on the hydrographs because of the
measurement frequency (every 5 minutes), the data consistency with the measurements collected from the onsite
manual rain gage, and because of the station’s close proximity to the project site.

Table 2: Daily Precipitation Totals for the Port Jervis Weather Station and Local Station KNYWASHI9

Date Port Jervis Precipitation (inches) KNYWASHI9 Precipitation (inches)
7/3/2017 0 0
7/4/2017 0 0
7/5/2017 0 0
7/6/2017 0 0
7/7/2017 0.12 0.57
7/8/2017 0.7 0.14
7/9/2017 0 0
7/10/2017 0 0

7/11/2017 0.03 0.07
7/12/2017 0 0
7/13/2017 0 0.30
7/14/2017 0.75 0.80
7/15/2017 0.37 0.01
7/16/2017 0 0
7/17/2017 0 0.06
7/18/2017 0 0
7/19/2017 0.52 0
7/20/2017 0 0.34
7/21/2017 0.58 0
7/22/2017 0 0
7/23/2017 0 0
7/24/2017 0.20 0.79
7/25/2017 0.89 0
7/26/2017 0.28 0
7/27/2017 0 0
7/28/2017 0 0
7/29/2017 0 0
7/30/2017 0 0
7/31/2017 0 0

) LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
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Date Port Jervis Precipitation (inches) KNYWASHI9 Precipitation (inches)
8/1/2017 0 0
8/2/2017 0 0.21
8/3/2017 0.20 0

Table 3: Precipitation Readings from Manual Rain Gage Installed on Clovewood Property

Date Time of Reading Precipitation (inches)

6/30/2017 13:00 Rain gage installed
7/3/2017 14:00 0
7/5/2017 14:30 0
716/2017 14:30 0
7/7/2017 7:45 1.03
7/8/2017 16:45 0.35
7/9/2017 16:20 0
7/10/2017 7:00 0
7/11/2017 4:45 0.01
7/12/2017 7:30 0
7/12/2017 19:30 0
7/13/2017 12:00 0
7/13/2017 14:45 0.80
7/14/2017 7:45 0.70
7/15/2017 12:00 0
7/16/2017 11:00 0.01
7/17/2017 9:30 0
7124/2017 8:00 0.90
7/25/2017 12:00 0
7/26/2017 12:00 0
7/27/2017 7:00 0
7/28/2017 7:00 0
7/28/2017 18:00 0

During the background data collection period from July 3 through July 9, a total of 0.71 inch of rain was
measured at the nearby station KNYWASHI9 and 1.38 inches in the manual gage on the Clovewood property. The
rain during the background data collection period mainly occurred on July 7 and 8. During the simultaneous
pumping test period from July 10 through July 16, a total of 1.18 inches of rain was measured at the KNYWASHI9
station and 1.51 inches in the onsite manual rain gage. The majority of the rain measured during the simultaneous
pumping test occurred in the middle of the test period on July 13 and 14. Following the end of the simultaneous
pumping test during the recovery period and pre-test period for the individual pumping test, a total of 1.19 inches
of rain was recorded at the KNYWASHI9 station and 0.91 inch in the onsite manual rain gage. The larger rain
events during this period occurred on July 20 and July 24.
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No precipitation was recorded at either the onsite manual rain gage or at KNYWASHI9 station during the
individual pumping test conducted on well C-21 between July 25 and 28, or during the post-test recovery period
until a rain event on August 2. The rain event on August 2 totaled 0.21 inch and occurred five days after the test
was ended.

In addition to daily precipitation values, monthly climate normals from 1981 through 2010 for the Port
Jervis weather station were used for comparison to recent monthly precipitation totals to assess the regional
precipitation conditions (i.e. dry, normal or above normal precipitation) at the time the pumping test program was
conducted. Copies of this precipitation information for the Port Jervis weather station are provided in the table
below and in Appendix IlI.

Table 4: Monthly Precipitation Values for the Port Jervis Weather Station July 2016 Through June 2017

Month Total Precipitation Normals Difference Between
Precipitation (inches) 1981-2010 (inches) Monthly Total and Normal (inches)

July 2016 5.53 3.92 1.61
Aug 2016 4.68 3.89 0.79
September 2016 1.07 4.54 -3.47
October 2016 2.20 441 -2.21
November 2016 2.66 3.59 -0.93
December 2016 3.09 3.78 -0.69
January 2017 2.85 3.22 -0.37
February 2017 2.43 2.93 -0.50
March 2017 4.06 3.66 0.40
April 2017 4.49 4.04 0.45
May 2017 4.06 4.01 0.05
June 2017 3.26 4.39 -1.13
Total 40.38 46.38 -6.00

Based on the monthly normals from the Port Jervis station (Appendix II1), the total precipitation in the
12 months prior to the test period (July 2016 through June 2017) was 40.38 inches which is -6.0 inches or -13%
below the typical annual precipitation received in the region.
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Table 5: Precipitation Values for the Port Jervis Weather Station

Precipitation
Year Total Precipitation Normals Difference Between Annual Percent Difference Between
(inches) 1981-2010 Total and Normal (inches) Annual Total and Normal
(inches)
2012 40.17 46.38 -6.21 -13%
2013 42.91 46.38 -3.47 -T%
2014 39.71 46.38 -6.67 -14%
2015 43.86 46.38 -2.52 -5%
2016 33.65 46.38 -12.73 -27%
2017 (Through
June 2017) 21.15 22.25 -1.10 -5%
Total 221.45 254.15 -32.70 -13%

Data from the five years preceding the test are also provided on the table above. The combined precipitation
total beginning in 2012 (5.5 years prior to the Clovewood pumping tests) show a long-duration period of dry
conditions that were a combined -13% below normal. The dry conditions prompted the NYSDEC to declare a
drought watch which lasted from July 2016 to May 2017.

When evaluating drought conditions in New York State, the drought years of the 1960’s are typically used
as a benchmark to assess potential effects. The driest years occurred over a five-year span from 1962 through 1966.
Over that five-year period, the regional precipitation was a combined 29% below normal based on a comparison to
the 30-year normals from 1981 through 2010 for the Port Jervis station. The precipitation for Port Jervis from 1961
through 1970 is provided below for reference. An assessment of potential effects of prolonged drought conditions
on the onsite pumping wells based on the 1960°s drought data is provided in a separate section below.

Table 6: Annual Precipitation Values from the 1960’s for Port Jervis and West Point Weather Stations

Port Jervis Total :’?O.yea}r Port Jervis Difference Between Annual | Percent Difference Between
Year Precipitation (inches) PreC|p|tat|0n.N0rmaI 1981- Total and Normal (inches) Annual Total and Normal
2010 (inches)
1961 42.22 46.38 -4.16 -9%
1962 32.97 46.38 -13.41 -29%
1963 35.56 46.38 -10.82 -23%
1964 32.75 46.38 -13.63 -29%
1965 29.97 46.38 -16.41 -35%
1966 33.09 46.38 -13.29 -29%
1967 41.45 46.38 -4.93 -11%
1968 37.38 46.38 -9.00 -19%
1969 43.15 46.38 -3.23 1%
1970 36.76 46.38 -9.62 -21%
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6.0 JULY 2017 PUMPING TEST PROGRAM

A pumping test program was conducted on the proposed bedrock water-supply wells for the Clovewood
project in July 2017. A simultaneous pumping test was conducted on wells C-6, 12, 14, 16 and 23 between July 10
and July 16 and an individual pumping test was conducted on well C-21 between July 25 and July 28. Initially, the
Pumping Test Plan proposed to include wells C-7B and C-21 in the simultaneous pumping test and well C-7A
during the individual test. However, offsite water-level drawdown was observed during the early portion of the
simultaneous pumping test that was attributed to pumping in well C-7B. As a result of the offsite drawdown the
pumping scheme was changed, wells C-7B and C-7A were removed as pumping wells and well C-21 was assigned
the role of the best well to be tested during the individual pumping test. Pumping in wells C-7B and C-21 was ended
on July 12 and the simultaneous pumping test continued without these wells. Well C-21 was subsequently yield
tested during the individual test conducted July 25 through July 28.

During the pumping test program, LBG was in communication with Louis Berger and representatives from
Louis Berger conducted periodic site visits to review the progress of the pumping tests. Louis Berger was notified
of the change to the pumping scheme, which deviated from the September 2016 Pumping Test Plan, at the time the
change was made.

As part of the pumping test program, water-level measurements were collected from a total of 24 onsite
wells, including 17 onsite bedrock monitoring wells and the 7 wells pumped during the testing program (C-6, 7B,
12, 14, 16, 21 and 23). Water-level data was collected using manual water-level meters and pressure transducers,
both vented and unvented type units. In wells where unvented transducer units were utilized, the data was corrected
for barometric pressure changes using data recorded on a barotroll installed on the Clovewood site. The onsite
monitoring well locations are shown on Plate 1.

Hydrographs, 180-day water-level drawdown projection graphs for wells C-6, 12, 14, 16 21 and 23, and
summary tables of pressure transducer water-level measurements collected from the pumping wells are included in
Appendix IV. All of the water-level data collected from the pressure transducers installed in the pumping wells are
included on the attached CD. An assessment of potential severe drought effects on the water levels in the onsite
pumping wells has also been conducted using information from the 1960’s drought in New York State and
correlating water-level data with a historical USGS well RO-18. The correlation graphs for this assessment are
included in Appendix V.

Hydrographs and a table of the manual water-level measurements collected from the onsite monitoring
wells are included in Appendix IV. Water-level measurements were also collected from 16 offsite wells and a
flowing spring on Route 208 during the pumping test program. Water-level data was collected using manual water-
level meters and vented pressure transducers installed in the wells; and a 5-gallon volume calibrated bucket was
used to measure the flow at the spring. The offsite monitoring locations are shown on figure 1. The hydrographs
and tables of the manual water-level measurements collected from the offsite wells are included in Appendix VII.
The water-level data collected from the pressure transducers installed in the onsite and offsite monitoring wells are
also included on the attached CD.
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Surface-water monitoring was also conducted on the project site during the pumping test program. Water-
level measurements were collected from piezometers installed in surface-water features at eight locations on the
site. Manual water-level measurements were collected from the piezometers and vented pressure transducers
installed at select locations. The piezometer monitoring locations were selected in surface-water features that
parallel the fracture-trace lineations on the project site and were placed close to the seven pumping wells where
drawdown (if any were to occur) would most likely be measurable. An additional eighth piezometer monitoring
location was installed near onsite monitoring well C-22 as proposed in the Pumping Test Plan. Where surface water
was present, a single piezometer was installed and groundwater level measurements were collected from the interior
and surface-water height measurements from the exterior to assess potential water-level drawdown and changes in
vertical head. At locations where no surface water was present or the presence of surface water was sporadic, a
nested pair of piezometers was installed, with one shallower screen and one deeper screen setting. Groundwater
level measurements were collected from the interior of both nested piezometers, and when present, surface-water
height on the exterior was measured to assess potential water-level drawdown and changes in vertical head. The
piezometer locations are shown on Plate 1. Hydrographs for the piezometers along with tables of the manual water-
level measurements collected are included in Appendix VIII. The water-level data collected from the pressure
transducers are included on the attached CD.

Stream-flow measurements were also collected in the surface water at nine locations. The measurements
were collected manually during the pumping test program using a Marsh McBirney Flow meter. At each gaging
location the channel was divided into equal sections and the flow in each section measured. The flows from the
sections in the channel were summed to calculate the total flow at each location for each gaging event conducted.
The surface-water monitoring locations are shown on Plate 1. Graphs and a table of the stream flow measurements
are included in Appendix IX.

The simultaneous pumping test was started on July 10. A staggered startup of the wells was conducted to
allow for potential differentiation of drawdown impacts to other pumping wells and the monitoring wells being
measured. The order of the well pump startups were C-21, 23, 14, 16, 6, 12 and 7B. As described above, the pumps
in wells C-7B and C-21 were turned off on July 12 and the simultaneous pumping test continued without these
wells. During the simultaneous pumping test, several of the wells experienced generator failures. These failures
were addressed with Louis Berger during the test period since they caused a deviation from the Pumping Test Plan.
The consensus was that in wells that experienced generator issues, the water-level trend in the well at a minimum
should return to its pre-shutdown trend and then from that point a judgement should be made whether the well had
achieved the required benchmarks for test stabilization and shutdown. In total, the simultaneous pumping test lasted
5.5 days as a result of the change in pumping scheme on July 12 with the shutdown of wells C-7B and C-21 and
several generator failures later in the test which are described below.

After shut down of the simultaneous pumping test on July 16, water-level recovery measurements were
collected until the start of the individual test on well C-21 on July 25. The test on well C-21 lasted 72.5 hours and
was ended on July 28. Water-level recovery measurements were collected from the onsite and offsite monitoring
locations following shutdown and equipment removal began on July 31.
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The discharge locations used during the pumping tests are shown on Plate 1. The discharge locations were
downstream/downgradient of all of the onsite monitoring wells and surface-water monitoring locations. The well
discharge rates were measured using totalizing meters attached to the discharge lines near the wellheads and also
with a calibrated bucket and stop watch from the discharge pipes.

Water samples were collected from wells C-6, 12, 14, 16, 21 and 23 during their respective pumping test
periods for analysis for all parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-1, as well as the
extra synthetic organic compounds (SOCs) dioxin, endothall, glyphosate, and diquat. Microscopic particulate
analysis (MPA) and giardia and cryptosporidium samples were also collected from the wells to assess for potential
GWUDI. The MPA samples were collected from the wells using the EPA Consensus Method which requires the
flow of discharge water through a filter at 1 gpm for a time period ranging from 8 to 24 hours. The water samples
were taken to Envirotest Laboratories, Inc. located in Newburgh, New York for analysis. Copies of the laboratory
reports from the samples collected are included in Appendix X. Additional samples were collected from wells C-
12 and C-23 in September 23 to address detections reported in the Part 5 analyses. Copies of the laboratory reports
from this resampling event are included in Appendix XI.

In addition to the MPA samples, physical parameter measurements of pH, conductivity and temperature
were also collected from the pumping wells and nearby surface-water features during the pumping tests as part of
the GWUDI assessment. Conductivity and pH measurements were collected using a HORIBA water-quality meter.
Temperature measurements were recorded using the pressure transducers. For the surface-water features,
temperature measurements used in the comparison were taken from the pressure transducers installed on the exterior
of the closest piezometer or, if insufficient surface water was present, from the interior of the nearest shallow-
screened piezometer. Tables of the physical parameter measurements and graphs of the data collected are included
in Appendix XII.

6.1 WELL C-6

Throughout the background data collection period, the water in well C-6 was flowing slightly artesian over
the top of the casing. During the staggered start-up period of the simultaneous pumping test on July 10, the pumps
in wells C-21, C-23, C-14 and C-16 were started prior to the start of the pump in well C-6. The artesian flow in
well C-6 stopped at approximately 17:03 on July 10, approximately 1.5 hours before the pump in well C-6 was
turned on.

The pump in well C-6 was started at 18:35 on July 10. The water level in well C-6 prior to the start of
pumping in any of the onsite wells was 0.00 feet below top of casing (ft btoc). Just prior to the start of the pump in
the well at 18:34, the water level in well C-6 was 3.87 ft btoc. Based on the end of artesian flow at 17:03, the
drawdown observed is attributed to pumping in nearby well C-14 whose pumping start occurred at 16:24.

Upon startup of well C-6, the pumping rate was adjusted to 50 gpm using a valve on the discharge line.
The pumping rate in well C-6 remained at 50 gpm until a manual rate reduction to 45 gpm was completed at 18:54
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on July 12. The rate reduction on well C-6 was completed to reduce the slope of the water-level drawdown trend
observed in well.

Following the manual rate reduction completed on July 12, the pumping rate in well C-6 remained at
45 gpm with the exception of three occurrences of generator malfunctions which caused the pump in well C-6 to
shut down. The shut downs occurred on July 13 between 4:03 and 5:26, on July 13 from 20:06 to 21:12, and on
July 15 from 00:35 to 00:56.

During the final 24 hours of the pumping period, the pumping rate in well C-6 remained at 45 gpm and no
generator or pump failures occurred. At 1:09 on July 16 the simultaneous pumping test was ended with the
shutdown of the pump in well C-14. This was followed by the shutdown of the pump in well C-6 at 1:11. The final
water level in well C-6 at the end of the test was 122.92 ft btoc. Based on a static water level of 0.00 ft btoc, the
total drawdown in well C-6 was 122.92 feet at the end of the simultaneous pumping test period.

The drawdown in well C-6 over the final 6 hours of pumping between 19:09 on July 15 to 1:09 on July 16
was 1.19 feet. This value meets the criteria of demonstrating less than 0.5 feet per 100 feet of available drawdown
in the well over the final 6 hours of the test period. However, the trend in the water level was downward during
this time, so a 180-day water-level drawdown analysis has been conducted. Based on the projection, after 180 days
of continuous pumping in well C-6, the total drawdown is 209.77 feet which corresponds to a water level of
209.77 ft btoc. This leaves approximately 90 feet of available drawdown above the pump setting in the well that
used during the pumping test period, which meets the requirement of maintaining a margin of 5% of the pre-test
water column (minimum 30 feet) above the pump setting in the well.

The water level inwell C-6 recovered following shut down of the pump in the well. The water level reached
90% of the pre-test level approximately 57 hours after the end of the test and continued to rise. Well C-6 began to
flow artesian again at approximately 15:30 on July 20.

On July 12, during the simultaneous pumping test, the pumps in wells C-7B and C-21 were turned off at
11:28 and 11:56, respectively, and the tests on those wells were ended. There was no discernible disruption of the
water-level drawdown trend in well C-6 that coincides with the shutdown of either well. In addition, during the
individual pumping test on well C-21 from July 25 through July 28, no discernible water-level drawdown was
measured in well C-6 that is attributed to pumping in well C-21.

6.2 WELL C-7B

The water level in well C-7B showed some oscillation during the background data collection period, with
a slight drawdown trend of 0.5 feet over the seven days preceding the start of the simultaneous pumping test. During
the staggered start-up period of the simultaneous pumping test on July 10, the pumps in wells C-21, 23, 14, 16, 6
and 12 were started prior to the start of the pump in well C-7B.
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The pump in well C-7B was started at 21:03 on July 10. The water level in well C-7B prior to the start of
pumping in any of the onsite wells was 32.66 ft btoc. During the staggered start-up period of the other onsite
pumping wells, no discernible drawdown was measured in well C-7B. At 20:40 prior to the start on well C-7B, the
water level was 32.57 ft btoc which was a rise of 0.09 feet over the nine hour staggered start-up period.

Upon startup of well C-7B, the pumping rate was adjusted to 220 gpm using a valve on the discharge line.
The pumping rate in well C-7B declined slightly as a result of the loss of pressure head over the pump and was 215
gpm by 15:00 on July 11. The pumping rate in well C-7B remained at 215 gpm until the end of the test on this well
on July 12 with the exception of two occurrences of pump shut down on July 12 between 1:00 and 1:17 and again
on July 12 from 10:04 to 10:27.

On July 12, LBG determined that the water-level drawdown that was occurring in several of the offsite
monitoring locations was attributed to pumping in well C-7B. Because of this interference, it was decided to shut
down well C-7B and continue the simultaneous test without this well. The pump in well C-7B was turned off at
11:28 on July 12. The pumping water level in well C-7B prior to shut down was 76.37 ft btoc. Based on a static
water level of 32.66 ft btoc, the total drawdown in well C-7B was 43.71 feet. However, a lower water level was
observed at 10:03 on July 12, prior to the generator malfunction earlier that morning. At 10:03 the pumping water-
level was 77.94 ft btoc and the drawdown was 45.28 feet.

The water level in well C-7B recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 69.5 hours after the shut down on July 12 and continued to rise.

On July 16 at the end of the simultaneous pumping test on wells C-6, 12, 14, 16 and 23, no discernible
inflection in the recovery trend in well C-7B was observed which would indicate a pumping-related effect on well
C-7B from pumping in the other onsite wells. In addition, during the individual pumping test on well C-21 from
July 25 through July 28, no discernible water-level drawdown was measured in well C-7B that is attributed to
pumping in well C-21.

6.3 WELL C-12

The water level in well C-12 showed some oscillation during the background data collection period, but no
overall increasing or decreasing trends were observed. During the staggered start-up period of the simultaneous
pumping test on July 10, the pumps in wells C-21, C-23, C-14, C-16, and C-6 were started prior to the start of the
pump in well C-12.

The pump in well C-12 was started at 19:48 on July 10. The water level in well C-12 prior to the start of
pumping in any of the onsite wells was 102.98 ft btoc. Just prior to the start of the pump in the well at 19:47, the
water level in well C-12 was 102.77 ft btoc. Based on the slight rise in water level observed during the staggered
start up period, there was no discernible drawdown in well C-12 as a result of the start of pumping in the other
onsite wells listed.
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Upon startup of the pump in well C-12, the pumping rate was adjusted to 50 gpm using a valve on the
discharge line. The pumping rate in well C-12 declined slightly as a result of the loss of pressure head over the
pump and by 9:00 on July 12, the pumping rate was 42 gpm.

The MPA filtration apparatus was placed on well C-12 on July 11 and was removed on July 12. During
the filtration period, the water level in well C-12 showed a sporadic oscillating pattern. This pattern continued after
the filtration unit was removed from the well, so the pumping rate in well C-12 was manually reduced to 40.5 gpm
at 13:04 on July 12 in an attempt to end the oscillation. After the rate reduction, the water level in well C-12 showed
less fluctuation and the pumping rate remained at 40.5 gpm for the duration of the pumping test period.

At 1:09 on July 16 the simultaneous pumping test was ended with the shutdown of the pump in well C-14.
This was followed by the shutdown of the pump in well C-12 at 1:21. The final water level in well C-12 just prior
to turning the pump off at 1:20 was 191.33 ft btoc. Based on a static water level of 102.98 ft btoc from before the
start of any of the pumping wells on July 10, the total drawdown in well C-12 was 88.35 feet at the end of the
simultaneous pumping test period.

The water-level change in well C-12 over the final 6 hours of pumping between 19:09 on July 15 to 1:09
on July 16 was +1.05 feet. This value meets the criteria of demonstrating less than 0.5 foot per 100 feet of available
drawdown in the well over the final 6 hours of the test period and there was no overall drawdown trend measured
in the well.

Although there was no drawdown trend observed during the final six hours of the test period, a 180-day
water-level drawdown analysis has been conducted for well C-12. The water-level project was completed using
the final 24 hours of drawdown measurements because projections using the final 6 hours and final 12 hours both
showed a significant increase in water level after 180 days which was not a realistic result. Based on the projection
conducted, the water level drawdown after 180 days in well C-12 is 93.34 feet corresponding to a water level of
196.32 ft btoc. This leaves approximately 34 feet above the pump setting that was used during the pumping test
period, which meets the requirement of maintaining a margin of 5% of the pre-test water column (minimum
23.85 feet) above the pump setting in the well.

The water level in well C-12 recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 13 hours after the end of the test and continued to rise.

On July 12 during the simultaneous pumping test, the pumps in well C-7B was turned off at 11:28 and in
well C-21 at 11:57 and the tests on those wells were ended. There was no discernible disruption of the water-level
drawdown trend in well C-12 that coincides with the shutdown of either well. In addition, during the individual
pumping test on well C-21 from July 25 through July 28, no discernible water-level drawdown was measured in
well C-12 that is attributed to pumping in well C-21.
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6.4 WELL C-14

The water level in well C-14 showed some oscillation during the background data collection period, but no
overall increasing or decreasing trends were observed. During the staggered start-up period of the simultaneous
pumping test on July 10, the pumps in wells C-21 and C-23 were started prior to the start of the pump in well C-14.

The pump in well C-14 was started at 16:24 on July 10, 2017. The water level in well C-14 prior to the
start of pumping in any of the onsite wells was 0.25 ft btoc. Just prior to the start of the pump in the well, the water
level in well C-14 was 0.36 ft btoc. The slightly lower water level measured at 16:23 appears to be the result of a
slight normal oscillation in the daily water level. However, for the following analysis the water level measured at
11:54 of 0.25 ft btoc has been used as the static water level.

Upon startup of well C-14, the pumping was running slow so the rotation at the generator was corrected.
Following the correction, the pumping rate in well C-14 was 152 gpm. A manual rate increase was conducted at
17:00 which brought the rate up to 168 gpm. From that point the pumping rate in well C-14 declined slightly as a
result of the loss of pressure head over the pump and by 17:00 on July 11, the pumping rate was 157 gpm. The
pumping rate in well C-14 remained at 157 gpm with the exception of three occurrences of generator malfunctions
which caused the pump in well C-14 to shut down. The shut downs occurred on July 13 between 3.58 and 5:24, on
July 13 from 20:02 to 21:10, and on July 15 from 00:33 to 00:53.

During the final 24 hours of the pumping period, the pumping rate in well C-14 remained at 157 gpm and
no generator or pump failures occurred. At 1:09 on July 16 the simultaneous pumping test was ended with the
shutdown of the pump in well C-14. The final water level in well C-14 just prior to turning the pump off was 121.67
ft btoc for a total drawdown of 121.42 feet at the end of the simultaneous pumping test period.

The drawdown in well C-14 over the final 6 hours of the pumping test between 19:09 on July 15 to 1:09 on
July 16 was 0.61 feet. This value meets the criteria of demonstrating less than 0.5 feet per 100 feet of available
drawdown in the well over the final 6 hours of the test period. However, the trend in the water level was downward
during this time, so a 180-day water-level drawdown analysis has been conducted. Based on the projection, after
180 days of continuous pumping in well C-14, the total drawdown is 167.20 feet which corresponds to a water level
of 167.45 ft btoc. This leaves approximately 12.5 feet above the pump setting in the well of 180 feet that was used
during the pumping test period. In order to achieve the 5% water column above the pump setting (minimum
37.5 feet), the permanent pump setting when the design for well C-14 is completed should be at least 210 feet,
which will also account for potential fluctuations in water level which may occur during extended drought periods
discussed in further detail below.

The water level in well C-14 recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 62 hours after the end of the test and continued to rise.

On July 12 during the simultaneous pumping test, the pumps in well C-7B was turned off at 11:28 and in
well C-21 at 11:56 and the tests on those wells were ended. There was no discernible disruption of the water-level
drawdown trend in well C-14 that coincides with the shutdown of either well. In addition, during the individual
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pumping test on well C-21 from July 25 through July 28, no discernible water-level drawdown was measured in
well C-14 that is attributed to pumping in well C-21.

6.5 WELL C-16

During the background data collection period, the water level in well C-16 showed a pattern of a slight daily
oscillation with an overall drawdown trend of about 0.5 feet over three days. As part of the staggered start-up period
of the simultaneous pumping test on July 10, the pumps in wells C-21, C-23 and C-14 were started prior to the start
of the pump in well C-16.

The pump in well C-16 was started at 17:31 on July 10. The water level in well C-16 prior to the start of
pumping in any of the onsite wells was 15.19 ft btoc. Just prior to the start of the pump in the well at 16:22, the
water level in well C-16 was 15.25 ft btoc. For the following analysis, the water level measured at 11:54 of 15.19 ft
btoc has been used as the static water level.

Upon startup of well C-16, the pumping rate was adjusted to 55 gpm using a valve on the discharge line.
The pumping rate declined slightly to 53.5 gpm as a result of the loss of pressure head over the pump, so a manual
rate increase to 56.5 gpm was completed at 17:57 on July 10. The pumping rate again declined as a result of the
loss of pressure head over the pump and at approximately 23:00 on July 10 had reached 50 gpm. The pumping rate
in well C-16 remained at 50 gpm for the duration of the test period.

At 1:09 on July 16 the simultaneous pumping test was ended with the shutdown of the pump in well C-14.
This was followed by the shutdown of the pump in well C-16 at 1:41. The final water level in well C-16 just prior
to turning the pump off at 1:40 was 177.23 ft btoc for a total drawdown of 162.04 feet at the end of the simultaneous
pumping test period.

The drawdown in well C-16 over the final 6 hours of the pumping test between 19:09 on July 15 to 1:09 on
July 16 was 0.44 feet. This value meets the criteria of demonstrating less than 0.5 foot per 100 feet of available
drawdown in the well over the final 6 hours of the test period. However, the trend in the water level was downward
during this time, so a 180-day water-level drawdown analysis has been conducted. Based on the projection, after
180 days of continuous pumping in well C-16, the total drawdown is 174.36 feet which corresponds to a water level
of 189.55 ft btoc. This leaves approximately 50 feet above the pump setting in the well used during the pumping
test period, which meets the requirement of maintaining a margin of 5% of the pre-test water column (minimum
33.7 feet) above the pump setting in the well.

The water level in well C-16 recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 70 hours after the end of the test and continued to rise.

On July 12 during the simultaneous pumping test, the pumps in well C-7B and C-21 were turned off at
11:28 and 11:56, respectively, and the tests on those wells were ended. There was no discernible disruption of the
water-level drawdown trend in well C-16 that coincides with the shutdown of either well. In addition, during the
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individual pumping test on well C-21 from July 25 through July 28, no discernible water-level drawdown was
measured in well C-16 that is attributed to pumping in well C-21.

6.6 WELL C-21

The water level in well C-21 showed some oscillation during the background data collection period, but
there was no significant upward or downward trend in water level in the days preceding the start of the simultaneous
pumping test. Well C-21 was the first well started as part of the simultaneous pumping test at 11:55 on July 10.
The water level in well C-21 prior to the start of pumping was 49.30 ft btoc.

Upon startup of well C-21, the pumping rate was adjusted to 138 gpm using a valve on the discharge line.
The pumping rate in well C-21 declined slightly as a result of the loss of pressure head over the pump and was
137 gpm by 23:00 on July 10. On the morning of July 11, a generator malfunction caused well C-21 to shut down
at 1:37. The pump in well C-21 was restarted at 2:53, and the pumping rate in well C-21 was 142 gpm following
the restart of the pump, then declined to 140 gpm by 8:00 on July 11. The generator in well C-21 malfunctioned
several more times on July 11 and 12, causing the pump in the well to shut down. The times for these shut downs
are provided in the table for well C-21 in Appendix V.

On July 12, based on LBG’s determined that offsite water-level drawdown was being caused by pumping
in well C-7B, it was also determined that well C-7A would likely cause offsite water level drawdown effects when
pumped during the planned individual pumping test. Therefore, with the shutdown of well C-7B and the
determination that well C-7A should not be pumped, a new best well was needed in order to complete the pumping
test program as intended. Based on a yield and available drawdown assessment of the pumping wells, well C-21
was determined to be the suitable replacement for well C-7A as the best well. Therefore, on July 28 at 11:56
pumping in well C-21 was ended and the simultaneous well test continued without further pumping of this well.

The pumping water level in well C-21 just before the end of the test on July 12 was 160.22 ft btoc. Based
on a static water level of 49.30 ft btoc, the total drawdown in well C-21 was 110.92 feet.

The water level in well C-21 recovered following shut down of the pump in the well. However, because of
interference from nearby well C-23 which continued pumping, the rising water-level trend flattened out on July 14.
On July 16 at the end of the simultaneous pumping test on wells C-6, 12, 14, 16 and 23, the water level in well C-21
was 98.89 ft btoc. Based on this water level and the static water level of 49.30, the drawdown in well C-21 that is
attributed to pumping in well C-23 is 49.6 feet.

The individual pumping test on well C-21 was started at 11:44 on July 25. The water level in well C-21
just prior to the start of pumping at 11:43 was 52.11 ft btoc. Upon startup of the test, the pumping rate in well C-21
was adjusted to 173 gpm. As a result of the loss of pressure head over the pump, the pumping rate declined to
163 gpm by 18:00 on July 25. The pumping rate in well C-21 remained at 163 gpm for the duration of the test
period with the exception of a brief generator shut down between 13:18 and 13:19 on July 26.
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The test on well C-21 was ended at 12:15 on July 28. The pumping water level in well C-21 just prior to
the end of the test was 147.85 ft btoc for a total drawdown of 95.74 feet.

The drawdown in well C-21 over the final 6 hours of the pumping test between 6:14 and 12:14 on July 28
was 1.35 feet. This value meets the criteria of demonstrating less than 0.5 foot per 100 feet of available drawdown
in the well over the final 6 hours of the test period. However, the trend in the water level was downward during
this time, so a 180-day water-level drawdown analysis has been conducted. Based on the projection, after 180 days
of continuous pumping in well C-21, the total drawdown is 162.94 feet which corresponds to a water level of
215.04 ft btoc. This leaves approximately 185 feet above the pump setting in the well that was used during the
pumping test period, which meets the requirement of maintaining a margin of 5% of the pre-test water column
(minimum 47.9 feet) above the pump setting in the well.

The water level in well C-21 recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 98.5 hours after the end of the test and continued to rise.

6.7 WELL C-23

The water level in well C-23 showed some oscillation during the background data collection period, with a
very slight drawdown trend of 0.2 feet over the final two days preceding the start of the simultaneous pumping test.
During the staggered start-up period of the simultaneous pumping test on July 10, the pump in well C-21 was started
before the start of the pump in well C-23.

The pump in well C-23 was started at 12:59 on July 10, 2017. The water level in well C-23 prior to the
start of pumping in any of the onsite wells was 43.15 ft btoc. Just prior to the start of the pump in C-23, the water
level in the well was 49.27 ft btoc at 12:58. The decline in water level measured between 11:54 and the start of the
pump in well C-23 at 12:59 is the result of pumping in well C-21.

At the start of the test on well C-23, the pumping rate in the well was set at 96 gpm. The pumping rate in
well C-23 declined slightly as a result of the loss of pressure head over the pump and by 10:00 on July 11, the
pumping rate was 88 gpm. A manual rate increase in well C-23 was conducted at 12:45 on July 12 to increase the
rate back to 90 gpm. The pumping rate in well C-23 remained at 90 gpm for the duration of the pumping test period.

During the early portion of the test period, the water-level trend in well C-23 was affected by the pump
shutdowns in nearby well C-21, which can be seen in the hydrograph for the well in Appendix IV. After the test
on well C-21 was ended on July 12, the water level in well C-23 showed a recovery trend. This trend continued
until the evening of July 14 when a slight decline in the water-level trend was observed. The total rise in water
level between the shut down in well C-21 on July 12 and the crest of the recovery trend in well C-23 on July 14 was
approximately 26.5 feet.

At 1:09 on July 16 the simultaneous pumping test was ended with the shutdown of the pump in well C-14.
The pump in well C-23 was shut down at 1:49 on July 16. The final water level in well C-23 just prior to turning
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the pump off was 136.65 ft btoc at 1:48. Based on a static water level of 43.15 ft btoc from just before the start of
the simultaneous pumping test, the total drawdown in well C-23 was 93.50 feet at the end of the test.

The drawdown in well C-23 over the final 6 hours of the pumping test between 19:09 on July 15 to 1:09
on July 16 was 0.51 foot. This value meets the criteria of demonstrating less than 0.5 foot per 100 feet of available
drawdown in the well over the final 6 hours of the test period. However, the trend in the water level was downward
during this time, so a 180-day water-level drawdown analysis has been conducted. Based on the projection, after
180 days of continuous pumping in well C-23, the total drawdown is 110.59 feet which corresponds to a water level
of 153.74 ft btoc. This leaves approximately 246 feet above the pump setting that was used during the pumping
test period, which meets the requirement of maintaining a margin of 5% of the pre-test water column (minimum
47.8 feet) above the pump setting in the well.

The water level in well C-23 recovered following shut down of the pump in the well. The water level
reached 90% of the pre-test level approximately 103 hours after the end of the test and continued to rise.

During the individual pumping test on well C-21 from July 25 through July 28, water-level drawdown was
again observed in well C-23. The total drawdown in well C-23 at the end of the test on July 28 was 62.6 feet.
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7.0 PUMPING TEST YIELD RESULTS

The goal of the Clovewood pumping test program was to demonstrate a minimum yield of twice the average
water demand of the project with the best well out of service from the new community, public water-supply source.
To achieve this goal, a simultaneous pumping test was conducted on wells C-6, C-12, C-14, C-16 and C-23 between
July 10 and July 16, 2017. The five wells were pumped concurrently for 5.5 days and demonstrated pumping rates
of 45 gpm, 40.5 gpm, 157 gpm, 50 gpm, and 90 gpm, respectively, for a combined yield from the five wells of
382.5 gpm or 550,800 gallons per day (gpd). This combined yield can support an average water demand of
275,400 gpd.
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8.0 DROUGHT CONSIDERATIONS AND
GROUNDWATER RECHARGE

An additional assessment of potential severe drought effects on the water levels in the onsite pumping wells
has been conducted using information from the 1960’s drought in New York State. Based on the precipitation
record from the Port Jervis weather station, between 1962 and 1966 the precipitation deficit ranged from 23% to
35% below the long-term normal for the region and cumulatively over the five year period there was a 29% deficit
in precipitation.

Below average precipitation conditions have also occurred in New York State over the last five years. The
cumulative deficit in precipitation since 2012 has been 13% below the long-term normal, with 2016 being the most
severe at 27% below the long-term normal. Therefore, regional conditions were dry when the pumping tests were
conducted in July 2017 and pumping test data and the 180-day water-level drawdown projections completed using
that data are reflective of the aquifer’s response under below-normal, dry conditions.

To assess the effect the 1960°s drought had on bedrock groundwater levels, historical information was
located for the USGS well RO-18 (411802073593001) near Bear Mountain State Park. This well was selected for
comparison because the measurement record encompasses the 1960’s drought period, the well has current data for
direct comparison to existing conditions, it is within reasonable proximity to the project site, and the well is
completed in bedrock. The monthly average depth to water values for RO-18 for 1961 through 1967 and for 2012
through 2017 are provided in the table below.

Table 7: Monthly Average Depth to Water in USGS Well RO-18

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1961 1768 | 16.71 | 1055 | 13.90 | 14.99 | 16.63 | 18.87 | 20.07 | 21.05 | 21.71 | 22.72 | 21.92
1962 18.87 | 18.13 | 13.83 | 14.15 | 16.04 | 17.74 | 20.07 | 20.77 | 21.63 | 20.63 | 20.15 | 18.77
1963 19.71 | 1858 | 1355 | 1462 | 17.09 | 18.38 19.3 20.5 23.28 | 23.74 | 23.26 | 21.15
1964 19.96 15.33 14.90 14.37 15.15 17.00 18.45 20.79 23.75 25.19 27.81 26.56
1965 2437 | 2052 | 16.69 | 16.13 | 15.87 | 17.20 | 19.65 | 20.78 | 21.69 | 20.96 | 22.65 | 22.72
1966 2134 | 21.25 | 1412 | 1568 | 16.57 | 16.84 | 19.15 | 2191 | 23.08 | 21.01 | 18.92 | 18.31
1967 15.89 15.29 14.46 14.38 1541 16.59 17.48 19.00 19.79 20.87 19.95 15.39
2012 16.67 | 1743 | 18.80 | 20.13 | 20.00 | 1891 | 21.82 | 23.65 | 2449 | 21.05 | 19.51 | 20.02
2013 16.35 | 1597 | 1469 | 16.67 | 17.68 | 14.60 | 17.81 | 20.95 | 2358 | 25.72 | 27.60 | 27.44
2014 2259 | 20.05 | 17.01 | 1445 | 1434 | 1722 | 19.27 | 21.63 | 24.22 | 25.97 | 26.54 | 23.70
2015 21.12 20.47 17.75 14.68 16.47 17.75 19.62 22.59 24.87 25.87 25.94 23.95
2016 1941 | 1651 | 1529 | 17.85 | 18.69 | 19.85 | 2236 | 23.65 | 25.91 | 28.04 | 28.59 | 26.26
2017 23.86 | 19.31 | 16.90 | 13.97 | 1545 | 17.38 | 19.17 | 20.82 | 2244 | 24.38 -- --

Current water-level data from well RO-18 has been correlated with water-level data from several onsite
monitoring wells (C-7, 10, 11, 17, 19 and 22) collected during the background monitoring period from June 21
through July 9 prior to the start of the pumping tests. These onsite monitoring wells were the first to have the
pressure transducers installed and, therefore, had the longest data record for use in comparison. The water levels
used in the comparison are provided in the table below.
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Table 8: Water Level Data From USGS Well and Onsite Monitoring Wells Used in Comparison

RO-18 C-7 Average C-10 Cc-11 C-17 C-19 C-22
Date A_verage Daily DTW A_verage A_verage A_verage A_verage A_verage
Daily DTW (ft btoc) Daily DTW Daily DTW Daily DTW Daily DTW Daily DTW

(ft btoc) (ft btoc) (ft btoc) (ft btoc) (ft btoc) (ft btoc)
6/21/17 17.77 33.07 20.41 86.48 45.45 22.82 29.57
6/22/17 17.85 33.12 20.43 86.52 4551 22.86 29.59
6/23/17 17.88 33.01 20.42 86.48 45.39 22.82 29.55
6/24/17 17.98 33.00 20.37 86.44 45.29 22.81 29.55
6/25/17 18.08 33.19 20.47 86.56 45.44 22.91 29.61
6/26/17 18.15 33.27 20.53 86.60 4551 22.95 29.62
6/27/17 18.21 33.38 20.55 86.68 45.52 22.99 29.64
6/28/17 18.31 33.53 20.60 86.84 45.59 23.05 29.68
6/29/17 18.37 33.55 20.64 86.97 45.62 23.09 29.70
6/30/17 18.42 33.57 20.62 87.01 45.58 23.10 29.71
7/1/17 18.49 33.64 20.62 87.07 45.58 23.12 29.72
712117 18.55 33.70 20.65 87.18 45.65 23.20 29.76
713117 18.62 33.88 20.70 87.38 45.73 23.27 29.79
714117 18.71 34.10 20.78 87.62 45.84 23.35 29.84
7/5117 18.80 34.30 20.86 87.82 45.96 23.44 29.87
716117 18.85 34.32 20.91 87.91 46.04 23.40 29.88
717117 18.87 34.25 20.84 87.86 45.96 23.24 29.85
7/8/17 18.88 34.25 20.75 87.78 45.90 23.22 29.86
7/9/17 18.97 34.47 20.82 87.79 46.07 23.34 29.94

DTW  depth to water
ft btoc feet below top of casing

The correlation using the water levels from these six wells with USGS well RO-18 was good, with r-squared
values ranging from 0.86 to 0.96. Monitoring wells C-7 and C-22 demonstrated the best correlation with the USGS
well, and these two onsite monitoring wells were used in the subsequent calculations to assess water-level change
during extreme drought conditions. Copies of the correlation graphs are included in Appendix V.

Using the equations generated from the correlation graphs between RO-18 and the onsite monitoring wells
C-7 and C-22, the lowest water-level depths that occurred in RO-18 between 1961 and 1967 were used to calculate
the corresponding water-level height that would occur in the two onsite wells. Additionally, present day water-
level heights for the onsite monitoring wells were also calculated using the equations for the correlation graphs.
The difference between the 1960’s values and the 2017 values is a measure of the decline in onsite bedrock
groundwater levels that would be expected during drought conditions similar to the 1960’s drought. These
calculated values are provided in the table below.
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Table 9: Analysis of Decrease in Water Level During Drought Conditions

Jn | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
Lowest Average Monthly Water Level, RO-18 1961-1967
24.37 21.25 16.69 16.13 17.09 18.38 20.07 2191 23.75 25.19 27.81 25.56
(1965) (1966) (1965) (1965) (1963) (1963) (1962) (1966) (1964) (1964) (1964) (1964)
1960's Average Monthly Water Level For C-7 Calculated Using Correlation Equation
4117 | 3724 | 3150 | 30.80 | 32.01 | 3363 | 3576 | 38.07 | 4039 | 4220 | 4549 [ 4392
2017 Average Monthly Water Level For C-7 Calculated Using Correlation Equation

4052 | 3479 | 3176 | 28.08 | 2994 | 3237 | 3462 | 3670 | 3874 | 4118 [ NM | NM
Difference Between 2017 and 1960’s Water Levels in C-7
065 | 245 [ 026 | -272 | 207 [ 126 | -114 | 137 | -165 | -1.01 | NM | NM

1960's Average Monthly Water Level For C-22 Calculated Using Correlation Equation
31.62 | 30.63 | 29.18 | 29.00 | 2931 | 29.72 | 3025 | 30.84 | 3142 | 31.88 | 3271 [ 3232
2017 Average Monthly Water Level For C-22 Calculated Using Correlation Equation

3146 | 30.00 | 2924 | 2831 | 2878 | 29.40 [ 29.97 | 3049 | 3101 [ 3163 [ NM | NM
Difference Between 2017 and 1960’s Water Levels in C-22
016 | -062 | 007 | -069 | 052 | 032 | 029 | 035 | 042 [ 026 [ NM | NM
NM Water-level data for RO-18 from November and December 2017 not yet available, calculation could not be
completed.

Based on the above assessment, the difference between 2017 water levels in the month of July when the
testing program was conducted and the projected water-level heights from a 1960’s magnitude drought in July
would be in the range of -0.29 foot to -1.14 feet in the wells at the site. This decline is not anticipated to have a
significant impact on the onsite pumping wells.

8.1 GROUNDWATER RECHARGE

Groundwater in a bedrock aquifer is continually being replenished by precipitation on the local watershed.
The local recharge area for the Clovewood property has been approximated using the surficial drainage area, the
hydrogeologic features and the fracture-trace assessment of the property (figure 2). The size of the local recharge
area for the Clovewood property is approximately 1,177 acres.

Some of the precipitation that falls within a watershed infiltrates through the soil zone and percolates
downward to recharge the bedrock. Recharge to till-covered metasedimentary bedrock is approximately
400,000 gpd/sg. mi. or about 8 inches annually based on the U.S. Geological Survey open file report 80-437. This
is equal to about 625 gpd/acre (gallons per day per acre) of precipitation recharge. For the 1,177 acre watershed
for the Clovewood property, the total recharge would be approximately 735,600 gpd (gallons per day) or about
510.8 gpm.

During drought periods groundwater recharge and available water supply would be reduced. The one-year-
in-30 low precipitation (3.33% chance of recurrence) for Orange County is 29.5 inches (Appendix IlI). This
precipitation amount is 69% of the annual average precipitation rate of 43 inches or a reduction in precipitation of
31%. This value is similar to the drought values from 1962 to 1966 when the precipitation deficit ranged from 23%
to 35% below the long-term normal and cumulatively over the five year period with a deficit of 29%.
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Assuming groundwater recharge decreases at the same rate as precipitation during periods of diminished
rainfall, the estimated average recharge rate would decrease about 31% to approximately 507,600 gpd during a
1 year-in-30 drought or 352.5 gpm. This drought recharge rate exceeds the average water demand of the proposed
600, four-bedroom units of 183.3 gpm. The drought recharge also exceeds the average water demand of the project
with the potential inclusion of swimming pools/bath houses within the development of 190 gpm.
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9.0 ONSITE MONITORING WELLS

Water-level measurements were collected from 17 onsite bedrock monitoring wells during the pumping test
program conducted on the Clovewood property. In addition, the seven wells pumped during the testing program
(C-6, 7B, 12, 14, 16, 21 and 23) were also used as monitoring locations when they were not actively pumping.
Water-level data was collected using manual water-level meters and pressure transducers, both vented and unvented
type units. In wells where unvented units were utilized, the data was corrected for barometric pressure changes
using data recorded on a barotroll installed on the Clovewood site. Occasional spikes in the unvented unit data
occur where the transducers were pulled from the wells to be downloaded. These spikes have been removed from

the hydrographs to avoid confusion in the data interpretation.

The table below shows an assessment of the distance and drawdown values for the onsite wells measured.

Table 10: Drawdown Measured in the Onsite Monitoring Wells During the 72-Hour Pumping Tests

) Drawdown Attributed Approximate Drawdoyvn Attributed ) )

Approxmate to Pumping Well C- Dlstance_ to to Pumping in Wells C- Approxmate Drawdov_vn Attributed

Well Distance to 7B During Closest Pumping Well 6,12, 14, _16, and 23 at Distance to to quplr_lg Well C-21

ID Well C-7B . (C-6,12, 14, 16, or 23) End of Simultaneous Well C-21 During Simultaneous

(feet) Punsqlg?:g;tjarre]ggl(jfseet) During_ Simultaneous Pumping Test (feet) Pumping Test (feet)
Pumping Test (feet) (feet)

C-6 3,160 ND - 121.7 3,060 ND
C-7B - 45.0 1,590 (12) ND 5,430 ND
C-12 1,590 ND - 88.4 4,740 ND
C-14 3,360 ND - 121.4 2,630 ND
C-16 2,390 ND - 177.2 3,060 ND
C-21 5,430 ND 600 (23) 49.6 - 93.5
C-23 5,490 ND - 93.5 600 62.6
C-1 1,320 1y 690 (12) 438 5,400 ND
C-4 970 1y 680 (12) 3.2 4,770 ND
C-5 1,420 1y 2,040 (6) 3.6 4,820 ND
C-7 280 33.0 1,300 (12) ND 5,340 ND
7CA- 40 445 1,620 (12) ND 5,440 ND
C-8 2,060 1y 1,750 (6) 3.7 4,730 ND
C-9 1,420 1y 2,020 (6) 3.6 4,820 ND
C-10 3,130 0.7 870 (6) 0.8 3,880 ND
C-11 2,470 0.6 1,100 (6) 0.6 4,130 ND
C-13 1,310 1y 330 (12) 5.7 4,980 ND
1?1-A 3,360 ND 10 (14) 120.7 2,620 ND
C-15 3,720 ND 1,010 (14) 30.8 1,790 ND
C-17 2,880 ND 940 (16) 29.9 2,990 ND
C-18 3,740 ND 970 (14) 20.9 1,780 ND
C-19 2,740 ND 1,350 (12) 22.3 3,640 ND
C-20 4,520 ND 1,390 (23) 11.7 1,020 15.8
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) Drawdown Attributed Approximate Drawdoyvn Attributed ) )
Approximate to Pumping Well C- Distance to to Pumping in Wells C- | Approximate | Drawdown Attributed
Well Distance to 7B Durin Closest Pumping Well 6,12, 14,16, and 23 at Distance to to Pumping Well C-21
ID Well C-7B . 9 (C-6,12, 14, 16, or 23) End of Simultaneous Well C-21 During Simultaneous
Simultaneous : - - 4
(feet) Pumping Test (feet) During Simultaneous Pumping Test (feet) Pumping Test (feet)
Pumping Test (feet) (feet)
C-22 4,390 ND 1,260 (6) 44.4 2,940 ND
ND none discernible
1 Level of drawdown effect from well C-7B could not be quantified from available data.

During the simultaneous pumping test conducted July 10 through July 16, water-level drawdown was
measured to varying degrees in all of the onsite monitoring wells. Because of water-level drawdown that was also
observed in several offsite monitoring locations, well C-7B was shut down on July 12, and well C-21 was also shut
down so that it could be tested as the best well during the individual pumping test as described above. Following
the shutdown of wells, water-level recovery was observed in several of the onsite wells and all of the effected offsite
monitoring locations.

Using additional water-level information collected during the individual test conducted on well C-21
(July 25 through July 28), the recovery in water level observed in several of the onsite monitoring wells on July 12
can be assigned to either effects from pumping in well C-7B or C-21. The drawdown that has been attributed to
C-7B is provided in the table above. In instances where only an inflection occurred in the water level at the time of
the well pump shutdown in C-7B, the occurrence of the inflection is noted but the amount of drawdown attributed
to well C-7B pumping has not been quantified. The drawdown values observed as result of pumping well C-7B and
an approximated area of influence for the well is also shown on figure 4.

After the shutdown of wells C-7B and C-21 on July 12, the simultaneous test continued with wells C-6, 12,
14, 16 and 23 pumping until the morning of July 16. The drawdown caused by these five wells pumping
simultaneously measured at the end of the test period on July 16 in the onsite monitoring wells ranged from none
discernible in wells C-7, 7A and 7B to 120.7 feet in monitoring well C-14A. The drawdown values measured at
the end of the simultaneous test on July 16 and an approximated area of influence for the wells pumping
simultaneously is shown on figure 5.

The individual pumping test on well C-21 was conducted from July 25 through July 28. Water-level
drawdown was observed in only two onsite monitoring wells, wells C-20 and C-23. The drawdown measured onsite
ranged from none discernible to 62.6 feet in well C-23. The drawdown values measured at the end of the individual
test on July 28 and an approximated area of influence for well C-21 is shown on figure 6.
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10.0 OFFSITE MONITORING WELLS AND SPRING
ON ROUTE 208

Prior to the initiation of the pumping tests, permission to conduct well monitoring was requested from
nine residential property owners, one business, four community water-supply systems and one school near the
Clovewood property. The table below summarizes the responses received.

Table 11: Summary of Offsite Well Monitoring Program Solicitation

Property Response
556 Clove Road Declined Participation in Well Monitoring Program
562 Clove Road Agreed to Participation in Well Monitoring Program
564 Clove Road Agreed to Participation in Well Monitoring Program
568 Clove Road Agreed to Participation in Well Monitoring Program
443 Clove Road Declined Participation in Well Monitoring Program
479 Clove Road Agreed to Participation in Well Monitoring Program
481 Clove Road Agreed to Participation in Well Monitoring Program
1235 Route 208 Agreed to Participation in Well Monitoring Program
35 Round Hill Road Agreed to Participation in Well Monitoring Program
1195 Route 208 Agreed to Participation in Well Monitoring Program
Mountain Lodge Water System Agreed to Participation in Well Monitoring Program
Woodbury Heights Water System Agreed to Participation in Well Monitoring Program
Village of South Blooming Grove Water System Agreed to Participation in Well Monitoring Program
Braeside Water System Did Not Provide LBG Authorization to Access Wells
Round Hill Elementary School No Response Was Provided to Inquiry

In total, water-level measurements were collected from 16 offsite wells (where permission from the owner
was granted) and a flowing spring located on Route 208 during the pumping test program conducted on the
Clovewood property in July 2017. Water-level data was collected using dedicated, vented pressure transducers
installed in the wells and a 5-gallon volume calibrated bucket was used to measure the flow at the spring. Copies
of the hydrographs for the offsite wells and spring are included in Appendix VII along with tables containing the
manual measurements collected at each monitoring location.

During the simultaneous pumping test, water-level drawdown was observed in four of the residential wells
that were being measured on Clove Road, in Mountain Lodge Well 2, and a decrease in flow was measured in the
spring located on Route 208. Because of the staggered start of the pumping wells on the first day of the test, the
cause of the drawdown was attributed to pumping in well C-7B. Based on this assessment, wells C-7B and C-21
were shut down on July 21, as described above. The water levels in the effected offsite wells began to rise following
shut down of well C-7B and the flow at the spring returned.

The remaining test wells C-6, 12, 14, 16, and 23 continued to pump as part of the simultaneous pumping
test until the morning of July 16 when the test was ended. Following shut down of these wells, no change in the
rising trends in the recovering offsite wells or in the spring were observed that would indicate any further pumping-
related effects from the balance of the wells being tested.
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No discernible water-level drawdown was observed in the other offsite wells being measured as a result of
pumping well C-7B or the remaining tested wells C-6, 12, 14, 16, 21 and 23, which included all of the Village of
South Blooming Grove wells, the Woodbury Heights wells, Mountain Lodge Well 1, the residence and business on
Route 208, the residence on Round Hill Road, and the residence at 479 Clove Road.

The table below contains a summary of the drawdown observed as a result of pumping well C-7B and the
distance of the offsite monitoring locations from well C-7B. Additionally, the table shows the distance from the
offsite monitoring locations to the next closest onsite well included in the simultaneous test (C-6, 12, 14, 16 or 23).

Table 12: Distance and Drawdown Measurements for Offsite Wells for Simultaneous Pumping Test

Approximate .
Approximate Drawdown Attributed to giZtance to Dra.Wd(?Wﬂ Attributed to
. Distance to Pumping Well C-7B Closest Pumping Well Pumping in Wells C-6, 12, 14,
Well Location Well C-7B During Simultaneous (C-6, 12, 14, 16, or 23) . 16, and 23 at En.d of
. . Simultaneous Pumping Test
(feet) Pumping Test (feet) From Simultaneous (feet)
Pumping Test (feet)
562 Clove Road 1,600 24.5 2,850 (6) ND
564 Clove Road 1,700 24.0 2,700 (6) ND
568 Clove Road 1,850 5.7 2,500 (6) ND
479 Clove Road 2,150 ND 1,900 (12) ND
481 Clove Road 2,050 6.8 1,650 (12) ND
1195 Route 208 3,750 ND 2,350 (6) ND
1235 Route 208 3,550 ND 4,500 (6) ND
Spring on Route 208 2,650 Dry 2,600 (6) ND
35 Round Hill Road 3,000 ND 4,000 (12) ND
Mountain Lodge Well 1 7,100 ND 6,000 (12) ND
Mountain Lodge Well 2 6,850 4.5 5,750 (12) ND
Woodbury Heights
NonhyWeug 8,250 ND 3,100 (23) ND
Woodbury Heights East 8600 ND 3,450 (23) ND
Well '
Village of South
Blooming Grove
Merriewold%Nell Field 6,900 ND 4,850 (6) ND
Well 1
Village of South
Blooming Grove
Merriewold%Nell Field 6,700 ND 4,700 (6) ND
Well 3
Village of South
Blooming Grove Well 8 9,000 ND 7,050 (6) ND
Village of South
Blooming Grove 9,000 ND 7,150 (6) ND
Baseball Field Well

ND none discernible
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Following the completion of the simultaneous pumping test, the water-levels in the aquifer were allowed to
recovery for approximately nine days before the start of pumping in well C-21 for the individual pumping test. The
water-level recovery in the offsite wells and spring that were influenced by pumping of well C-7B continued during
this recovery period until approximately July 23-24 when the rising trends ended.

The measurement of the offsite monitoring locations continued during the pumping test conducted on well
C-21. During the pumping test on C-21, no discernible drawdown effects were observed in any of the offsite
monitoring locations that is attributed to pumping in well C-21. The absence of discernible drawdown in the offsite
monitoring locations during the test on C-21 confirms that the drawdown measured during the first testing period
was related to pumping in well C-7B. The table below contains a summary of the distance of the offsite monitoring
locations from C-21 and that no discernible drawdown was observed.

Table 13: Distance and Drawdown Measurements for Offsite Wells for Simultaneous Pumping Test

Approximate Drawdown Attributed to
. Distance to Pumping in Well C-21 at
Well Location Well C-21 End of Individual Pumping Test
(feet) (feet)

562 Clove Road 5,750 ND
564 Clove Road 5,600 ND
568 Clove Road 5,450 ND
479 Clove Road 6,650 ND
481 Clove Road 6,400 ND
1195 Route 208 5,250 ND
1235 Route 208 7,550 ND
Spring on Route 208 5,650 ND
35 Round Hill Road 8,400 ND
Mountain Lodge Well 1 9,450 ND
Mountain Lodge Well 2 9,150 ND
Woodbury Heights North Well 2,900 ND
Woodbury Heights East Well 3,250 ND
Village of South Blooming Grove Merriewold Well Field Well 1 7,000 ND
Village of South Blooming Grove Merriewold Well Field Well 3 6,900 ND
Village of South Blooming Grove Well 8 8,950 ND
Village of South Blooming Grove Baseball Field Well 9,150 ND

ND  none discernible
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11.0 PIEZOMETERS

Water-level measurements were collected from piezometers installed in surface-water features at
eight locations on the site. The piezometer locations are shown on Plate 1. Manual water-level measurements were
collected from the piezometers and vented pressure transducers installed at select locations. The piezometer
monitoring locations were placed in surface-water features that parallel the fracture-trace lineations near the
pumping wells on the project site. The locations were selected close to the seven pumping wells where drawdown
(if any were to occur) would most likely be measureable. An additional eighth piezometer monitoring location was
installed near monitoring well C-22.

Where surface water was present, a single piezometer was installed. Groundwater level measurements
were collected from the interior of the piezometer and surface-water height measurements from the exterior to
assess potential water-level drawdown and changes in vertical head. At locations where no surface water was
present or the presence of surface water was sporadic, a nested pair of piezometers was installed, with one shallower
screen and one deeper screen setting. Groundwater level measurements were collected from the interior of both
nested piezometers, and when present, surface water on the exterior was measured to assess potential water-level
drawdown and changes in vertical head. Hydrographs for the piezometers along with tables of the manual water-
level measurements collected are included in Appendix VIII.

The piezometers were constructed with 5-foot lengths of galvanized steel pipe; 3-inch long couplings; and
1-foot long, 10-slot screened, stainless steel drive points. The piezometers were driven to varying depths based on
the height of the surface water, the depth to groundwater at each location, and the composition of the overburden
soils and sediment (i.e. whether large cobbles were present). The depths to the top of the screen for the piezometers
are provided in the table below.

Table 14: Piezometer Screen Settings

. Depth to Top of Screen
Piezometer 1D geet belofv orade)
PZ-1 Shallow: 3.07; Deep: 4.65
PZ-5 Single Piezometer: 1.48
PZ-6 Shallow: 2.10; Deep: 3.30
PZ-8 Single Piezometer: 2.12
PZ-9 Shallow: 1.77; Deep: 3.93
PZ-16 Shallow: 2.44 ; Deep: 4.25
PZ-Pond Single Piezometer: 1.66
pz-22 Shallow: 0.85; Deep: 1.95

11.1 PIEZOMETER LOCATION PZ-1

A nested pair of piezometers was installed at location PZ-1 in the stream channel near pumping well C-12.
Surface water on the exterior of the piezometers was present only sporadically during the data collection period,
after the rain event on July 13 and again after the rain event on July 24. Groundwater level measurements were
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collected from the interior of both piezometers to assess potential drawdown and changes in vertical head as a result
of pumping in the onsite wells.

In general, the water levels in the piezometer had a declining trend during the test period. However, the
water level in the shallow screened piezometer increased following rain events on July 7, July 8, July 13, July 14
and July 24. The rain events on July 11 and July 20 also appear to have temporarily reduced the rate of decline in
the groundwater level in the shallow piezometer. The groundwater in the deeper screened piezometer also rose in
response the rain events on July 7, July 13 and July 24; however, the rising response was more muted compared to
the shallow screened piezometer.

The vertical head direction between the shallow and deeper screen piezometers was upward with the
exception of during and immediately following the rain events when the direction head reversed to downward. The
downward head lasted approximately one to two days, and then reverted to an upward head. When surface water
was present on the exterior of the PZ-1 piezometers after rain events, the head direction between surface water and
groundwater was downwards.

PZ-1 Simultaneous Pumping Test

Prior to the start of the simultaneous pumping test, the water levels in the shallow and deeper screened
piezometers had a declining trend beginning on July 9. This declining water-level trend continued into the pumping
period until the July 13 rain event. This rain event caused a rise in water level in both piezometers and a change in
head direction from upward to downward. After the rain event, the water-level trends in the piezometers leveled
out and then resumed a declining trend on July 16 after the end of the simultaneous pumping test.

Prior to the rain event on July 13, the water levels and vertical head between the shallow and deeper
screened piezometers did not appear to be affected as a result of pumping in the onsite wells. Additionally, although
the precipitation caused an increase in the water levels in both piezometers during the second half of the
simultaneous pumping test, there was no significant rise or rebound in water level resulting from the shutdown of
the pumping wells on the morning of July 16.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-1 as a result of
pumping during the simultaneous pumping test.

PZ-1 Individual Pumping Test

The declining trend observed in the water levels in both piezometers which started on July 16 continued
until the rain event on July 20 which caused a decrease in the declining trend. The subsequent rain event on July 24
caused the water levels in both the shallow and deeper screened piezometers to rise. The rain event on July 24 also
caused a temporary change in head direction from upward to downward. The water-level rise in the shallow
piezometer was steep but brief and the declining trend in this piezometer resumed the same day. The vertical head
direction reverted back to upward late in the day on July 25. The rising trend in the deeper screened piezometer
was slightly more muted and took longer to crest than in the shallow screened piezometer. The water level in the
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deeper screened piezometer crested on July 25, near the start of the individual test on well C-21 and then resumed
a declining trend.

The water levels in both piezometers continued their declining trends throughout the remainder of the test
period on well C-21 and into the recovery period following the end of the test. There was no rise in water level in
either piezometer that coincided with the shutdown of the pump in well C-21.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-1 as a result of
pumping during the individual pumping test.

11.2 PIEZOMETER LOCATION PZ-5

A single piezometer was installed at the location PZ-5 in the stream channel pumping well C-6. Surface
water was present on the exterior of the piezometer throughout the data collection period. The groundwater level
was measured in the interior of the piezometer and surface-water height on the exterior.

The water levels at piezometer PZ-5 remained relatively consistent throughout the data collection period in
both the surface water and groundwater with the exception of brief rises in response to rain events on July 7, July 13,
July 14, July 20 and July 24.

PZ-5 Simultaneous Pumping Test

The water levels in the groundwater and surface water had a very slight declining trend which began on
July 7 after the end of the rain event, prior to the start of the simultaneous pumping test. This declining water-level
trend continued into the pumping period until the July 13 rain event. This rain event caused a rise in water level in
both the surface water and groundwater levels. On July 14 after the rain event, the water-level trends at the
piezometer resumed a decline which continued into the post-test period.

The vertical head direction between the interior and exterior water levels changed between upward, neutral
and downward frequently throughout the background, pumping and recovery periods. Head values ranged from -
0.05 to 0.08, therefore, very small changes in water level had an effect on the vertical head direction. The head
changes were variable and occurred during all portions of the data collection period and do not appear to be related
to pumping in the onsite wells.

Prior to the rain event on July 13, the water levels showed no discernible change in trend as a result of
pumping in the onsite wells or when the pumps in wells C-7B and C-21 were shut down on July 12. Additionally,
there was no discernible rebound in water level accompanying the shutdown of the pumping wells on the morning
of July 16.

Based on the data collected, there does not appear to be impact to the piezometer at PZ-5 as a result of
pumping during the simultaneous pumping test.
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PZ-5 Individual Pumping Test

The declining trend in the water levels at PZ-5 continued until July 17 when the trend leveled out. A rain
event on July 20 caused a slight rise in water level and the rain event on July 24 caused a larger water-level rise in
both the groundwater and surface water.

The slight declining trend in the groundwater and surface water levels resumed after the rain event ended
on July 24 and continued throughout the test period on well C-21 and into the recovery period following the end of
the test. There were no changes in the water-level trends in the surface water or groundwater at PZ-5 that coincided
with the shutdown of the pump on well C-21 that would indicate pumping-related effect. Similar to the
simultaneous pumping test period, the vertical head direction between the interior and exterior water levels changed
between upward, neutral and downward frequently throughout the background, pumping and recovery periods. The
range in head values was very small from -0.02 to 0.02; therefore, very small changes in water level had an effect
on the vertical head direction. The head changes were variable and occurred during all portions of the data collection
period and do not appear to be related to pumping in well C-21.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-5 as a result of
pumping during the individual pumping test.

11.3 PIEZOMETER LOCATION PZ-6

A nested pair of piezometers was installed at location PZ-6 in the stream channel near pumping well C-14.
Surface water was also present on the exterior of the piezometers during the data collection period. Groundwater
level measurements were collected from the interior of both piezometers and the surface-water height was measured
on the exterior.

In general, the groundwater level in the shallow piezometer and the surface water had declining trends
during the testing period. The water levels in the shallow screened piezometer and surface water increased
following rain events on July 7, July 13, July 14, and July 24. After each rain event, the groundwater level in the
shallow screened piezometer and surface water resumed a declining trend. The groundwater in the deeper screened
piezometer was on a rising trend throughout the data collection period, and was not notably affected by the
individual rain events that occurred.

The vertical head directions between the shallow and deeper screen piezometers and the surface water and
deeper screened piezometer were downward through most the data collection period, but steadily decreased because
of the consistent upward trend in the groundwater level in the deeper screened piezometer. On July 29, the vertical
head direction between the shallow and deeper screened piezometer became neutral and then upward as the deeper
groundwater level continued to rise. The vertical head between the deeper groundwater and surface water remained
downward during this timeframe.
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The vertical head between the groundwater level in the shallow screened piezometer and the surface water
was mainly downward, with the exception of a period following the rain event on July 14 when the head direction
changed to upward as the shallow groundwater took longer to resume a downward trend than the surface water.

PZ-6 Simultaneous Pumping Test

The groundwater level in the shallow piezometer and surface water had slight declining trends which began
prior to the start of the simultaneous pumping test. These declining water-level trends continued into the pumping
period until the July 13 rain event. This rain event caused a rise in water level in both the surface water and shallow
groundwater and a brief change in head direction from downward to upward. On July 14 after the rain event, the
water-level trends in the shallow groundwater and surface water resumed a declining trend which continued into
the post-test period and the vertical head returned to downward.

Prior to the rain event on July 13, the groundwater levels in both piezometers and the surface water, as well
as the vertical head between the groundwater and surface water showed no discernible change in trend as a result
of pumping in the onsite wells or when the pumps in wells C-7B and C-21 were shut down on July 12. Additionally,
although the precipitation caused an increase in the water levels in the shallow groundwater and surface water
during the second half of the simultaneous pumping test, there was no discernible rebound in water level
accompanying the shutdown of the pumping wells on the morning of July 16. The water level in the deeper screened
piezometer was on a slight rising trend, and showed no response to rain events or the start and stop of pumping.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-6 as a result of
pumping during the simultaneous pumping test.

PZ-6 Individual Pumping Test

The declining trend in the water levels in the shallow groundwater and surface water continued until the
rain event on July 24 caused the water levels to rise. Immediately after the rain event, the surface-water level trend
resumed a decline on July 24. In the shallow groundwater, the trend was level until the decline resumed on July
26. The slight declining trends in both the shallow groundwater and surface water continued into the post-test
period.

The vertical head between the surface water and shallow groundwater remained downward throughout the
pumping test and recovery period. The vertical head direction between the shallow groundwater and the deeper
groundwater became neutral on July 29 and then upward as the deeper groundwater continued its steady upward
trend.

No rebound in water level in either piezometer or in the surface water coinciding with the shutdown of the
pump on well C-21 occurred that would indicate pumping-related effects.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-6 as a result of
pumping during the individual pumping test.
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11.4 PIEZOMETER LOCATION PZ-8

A single piezometer was installed at the location PZ-8 in surface water near pumping well C-21. Surface
water was present on the exterior of the piezometer throughout the data collection period. The groundwater level
was measured in the interior of the piezometer and surface-water height on the exterior.

The surface-water level at piezometer PZ-8 remained relatively consistent throughout the data collection
period with the exception of brief rises in response to rain events on July 7, July 13, July 14, and July 24. Compared
to other onsite surface-water locations that were measured, the increases in the height of the surface water at PZ-8
were muted and after the rain events ended, the surface-water level quickly returned to its prior elevation.

The groundwater level in the piezometer was on a general downward trend during the data collection period,
which was also interrupted by the rain events listed above. The rise in groundwater level was generally small, but
took approximately one to two days to re-equilibrate and return to its prior downward trend.

The surface data on the hydrograph for PZ-8 in Appendix V111 shows an anomaly in the pressure transducer
readings starting on July 24 during the rain event. The pressure transducer recorded erroneous data showing a large
decrease, then an increase in water level which did not actually occur. The anomalous data recording ended on
July 25, and the transducer returned to recording reasonable values. The manual measurements collected on July 24
and 25 are reflective of the actual surface-water height on those days.

PZ-8 Simultaneous Pumping Test

After the rain event on July 7, there was little groundwater level change until July 9 when a slight declining
trend started. This declining trend continued into the simultaneous test period and steepened slightly on July 12 as
the test progressed. On July 13, the groundwater level rose in response to the rain event. Another rise occurred in
July 14 because of rain and then the declining trend resumed.

The vertical head direction was upward between the surface water and groundwater throughout the
background, pumping and recovery periods for the simultaneous pumping test. However, the decline in the
groundwater level which started during the background period and the relatively unchanging height of the surface
water resulted in decreasing vertical head values during this period.

The steepening of the declining trend in the groundwater level during the simultaneous pumping test was
noteworthy. However, the steepening does not coincide with the start of pumping (it occurred approximately
48 hours into the test period) and when the pump in the nearby well C-21 was shut down (on July 12), no change
in the trend occurred. Similarly, there was no notable rebound in water level accompanying the shutdown of the
remaining pumping wells on July 16. Based on these data, the declining trend observed in PZ-8 may be naturally
occurring, but additional monitoring of the shallow groundwater at this location may be warranted for further
assessment. The steepening in groundwater declining trends was also observed in the piezometers at PZ-9, which
were located in the same upland setting as PZ-8. The steepening at PZ-9 is attributed to natural groundwater trends
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because the phenomena took place under non-pumping and pumping conditions. The water-level response in PZ-9
is described in more detail below.

No discernible effect to surface water was measured during the simultaneous pumping test.

PZ-8 Individual Pumping Test

The decline in the groundwater level at PZ-8 continued into the post-test period until July 17 when the trend
leveled. The rain event on July 24 caused a slight rise in both the groundwater and surface water. After the July 24
rain event, the surface water height stayed relatively steady. The groundwater level in the piezometer continued
rising slightly until the morning of July 26, when a declining trend was observed. The downward trend in the
groundwater level and the steady trend in the surface water level resulted in a change in vertical head direction on
July 27 from upward to downward.

At the end of the pumping test on July 28, the declining trend in the groundwater in PZ-8 continued but
decreased in intensity. Additional monitoring of the shallow groundwater at this location may be warranted to
further assess whether the change in groundwater was the result of pumping or whether it was naturally occurring.

No discernible effect to the surface water at this location was measured during the individual pumping test.

11.5 PIEZOMETER LOCATION PZ-9

A nested pair of piezometers was installed at location PZ-9 in the stream channel that forms north of well
C-23. No measurable surface water was present on the exterior of the piezometers during the data collection period.
Groundwater level measurements were collected from the interior of both piezometers.

In general, the water levels in the piezometers had a declining trend throughout the testing period. The
water level in the shallow screened piezometer increased following rain events on July 7, July 13, July 14, July 17,
July 20 and July 24. After each rain event, the groundwater level in the shallow screened piezometer resumed a
declining trend. The groundwater in the deeper screened piezometer also rose in response to the rain events;
however, the rising response was more muted compared to the water-level response observed in the shallow
screened piezometer. The vertical head direction between the shallow and deeper screen piezometers was
downward throughout most of the data collection period with the exception of on July 5 and 6, before the rain event
on July 7 that caused a change in vertical head direction; and again from July 28 through 31.

The water-level data for the shallow screened piezometer on the hydrograph for PZ-9 in Appendix VIII
shows an anomaly in the pressure transducer readings on July 13 and 14 during the rain events. The pressure
transducer recorded erroneous data that showed increases and decreases in water level which did not actually occur.
The anomalous data recording stopped late in the day on July 14, and the transducer returned to recording reasonable
values. The manual measurements collected during that time period are reflective of the actual water levels on
those days.
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PZ-9 Simultaneous Pumping Test

The water levels in the shallow and deeper screened piezometers had a declining trend which began during
the background data collection period prior to the start of the simultaneous pumping test. This declining trend
continued into the pumping period until the rain event occurred on July 13, causing a rise in both piezometer water
levels.

A slight steepening of the declining water-level trend occurred on July 12; however, a similar steepening
occurred on July 21 during a period of no onsite pumping indicating that this response may be a natural occurrence
for groundwater levels at this location.  After the rain events on July 13 and 14, the water-level trends in the
piezometers leveled out and then resumed a decline on July 15.

Prior to the rain event on July 13, the water levels and vertical head between the piezometers did not appear
to be affected as a result of pumping in the onsite wells or when the pumps in wells C-7B and C-21 were shut down
on July 12. Additionally, although the precipitation caused an increase in the water levels in both piezometers
during the second half of the simultaneous pumping test, there was no significant rebound or change in trend in the
water levels accompanying the shutdown of the pumping wells on the morning of July 16.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-9 as a result of
pumping during the simultaneous pumping test.

PZ-9 Individual Pumping Test

The declining trend in the water levels in both piezometers resumed on July 15 and continued until the rain
event on July 24, with the exception of a very small rise observed on July 20 from the rain received on that day. As
described above, the declining trend in the piezometers steepened after the rain event on July 20 and continued until
the larger rain event on July 24. The water level in the shallow piezometer rose rapidly and the rise in the deeper
piezometer was slower. The rise in the shallow piezometer crested on July 24 and then the drawdown trend
resumed. The rise in the groundwater level in the deeper piezometer crested on July 27 and then resumed declining.
Because of this delay, the vertical head direction between the shallow groundwater and deeper groundwater changed
from downward to upward on July 28.

The declining trend pattern observed during the individual pumping test period and the post-test period is
similar to the pattern observed during the background period between July 20 and July 24, and the head change also
appears to be precipitation related and not the result of pumping.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-9 as a result of
pumping during the individual pumping test. However, if additional monitoring at PZ-8 is conducted, additional
data collection from PZ-9 may be warranted to provide supplemental information since both piezometer locations
are in the same upland setting area.
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11.6 PIEZOMETER LOCATION PZ-16

A nested pair of piezometers was installed at location PZ-16 in the wetland feature flagged near well C-16.
There was no surface water present on the exterior of the piezometers throughout the data collection period.
Groundwater level measurements were collected from the interior of both piezometers to assess potential drawdown
and changes in vertical head as a result of pumping in the onsite wells.

The water levels in the piezometers rose in response to the rain events on July 13, July 14 and July 24.
However, the rising responses had a slight delay and were more muted compared to other onsite piezometers
measured during the test. The vertical head direction between the shallow and deeper screen piezometers was
downward throughout the entire data collection period.

PZ-16 Simultaneous Pumping Test

The water levels in the shallow and deeper screened piezometers had declining trends which began on
July 7, prior to the start of the simultaneous pumping test. These declining water-level trends continued into the
pumping period until the July 13 rain event. This rain event caused a rise in water level in both piezometers. After
the rain event, the water-level trends in the piezometers leveled out and then resumed a decline on July 17 after the
end of the simultaneous pumping test.

Prior to the rain event on July 13, the water levels and vertical head between the piezometers did not appear
to be affected as a result of pumping the onsite wells or when the pumps in wells C-7B and C-21 were shut down
on July 12. Additionally, although the precipitation caused an increase in the water levels in both piezometers
during the second half of the simultaneous pumping test, there was no significant rebound in water levels after the
shutdown of the pumping wells on the morning of July 16. Based on the water-level data collected, there does not
appear to be impact to the piezometers at PZ-16 as a result of pumping during the simultaneous pumping test.

PZ-16 Individual Pumping Test

The declining trend in the water levels in both piezometers which started on July 16 continued until the rain
event on July 24. The rain event caused the water levels in both the shallow and deeper screened piezometers to
rise briefly. The change in trend was short and the shallow and deeper screened piezometers resumed their declining
trends which continued throughout the test period on well C-21 and into the recovery period following the end of
the test. No rebound in water levels in either piezometer coinciding with the shutdown of the pump on well C-21
occurred. Based on the data collected, there does not appear to be impact to the piezometers at PZ-16 as a result of
pumping during the individual pumping test.

LBG HYDROGEOLOGIC & ENGINEERING SERVICES, P.C.
March 2018 (Revised January 2019)
Page 39

Clovewood Property, Pumping Test Program
Project No. 770113.LAKANN.00



11.7 PIEZOMETER LOCATION PZ-POND

A single piezometer was installed at the location PZ-Pond in the pond east of wells C-7B and C-7A.
Surface water was present on the exterior of the piezometer throughout the data collection period. The groundwater
level was measured in the interior of the piezometer and surface-water height on the exterior.

Overall, water levels at piezometer PZ-Pond were on a slight declining trend throughout the data collection
period in both the surface water and groundwater with the exception of brief rises in response to rain events on
July 7, July 11, July 13, July 14 and July 24. After the rain events ended, the water levels resumed their prior trends.

PZ-Pond Simultaneous Pumping Test

Prior to the start of the simultaneous pumping test, the water levels in the groundwater and surface water
had a slight declining trend which began on July 8. This declining water-level trend continued into the pumping
period until the morning of July 11. The water level in the surface water and groundwater in PZ-Pond began to rise
slowly. A small rain event occurred on the morning of July 11 which may have contributed to this rise, but a leak
in the well C-7B discharge hose along the edge of the pond was likely the main reason for the rise. The leak was
repaired later that day and the declining water-level trends resumed. The rain events on July 13 and 14 also caused
water level rises, followed by the resumption of the natural declining trend. No change in the declining trend was
noted when the pump was shut down in well C-7B on July 12 or when the simultaneous pumping test was ended
on July 16.

The vertical head difference between the interior and exterior water levels was small, ranging in value from
-0.04 to 0.12 and changed direction between upward, neutral and downward relatively frequently. The head
direction changes were variable and occurred during all portions of the data collection period and do not appear to
be related to pumping the onsite wells.

Based on the data collected, there does not appear to be impact to the piezometer at PZ-Pond as a result of
pumping during the simultaneous pumping test.

PZ-Pond Individual Pumping Test

The declining trend in the water levels at PZ-Pond continued into the post-test period until the rain event
on July 24 caused a larger water-level rise in both the groundwater and surface water. The declining trend in the
groundwater and surface water levels resumed after the rain event ended on July 24 and continued throughout the
test period on well C-21 and into the recovery period following the end of that test. No change in the water-level
declining trend was observed with the shutdown of the pump in well C-21.

The vertical head difference between the interior and exterior water levels was small, ranging in value from
-0.03 to 0.10 and changed head direction relatively frequently. The head changes were variable and occurred during
all portions of the data collection period and do not appear to be related to pumping in well C-21.
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Based on the data collected, there does not appear to be impact to the piezometer at PZ-Pond as a result of
pumping during the individual pumping test.

11.8 PIEZOMETER LOCATION PZ-22

A nested pair of piezometers was installed at location PZ-22 near the onsite monitoring well C-22. There
was no surface water present on the exterior of the piezometers throughout the data collection period. Groundwater
level measurements were collected from the interior of both piezometers.

The water level in the shallow screened piezometer was variable throughout the data collection period and
appears to have responded to the rain events on July 7, July 13, July 14, July 17, July 20 and July 24. The water
level in the deeper screened piezometer was less variable, and showed muted responses to the rain events on July 7,
July 13, and July 14. The vertical head between the shallow and deeper screen piezometers was upward throughout
the entire data collection period.

PZ-22 Simultaneous Pumping Test

The water levels in the shallow and deeper screened piezometers had declining trends which began on
July 7, prior to the start of the simultaneous pumping test. These declining water-level trends continued into the
pumping period until the July 13 rain event. This rain event caused a brief rise in water level in both piezometers.
After the rain event, the water-level trends in the piezometers resumed a decline on July 14.

The water level in the deeper screened piezometer remained on a relatively consistent declining trend
throughout the background, testing and recovery periods for the simultaneous pumping test. The water level in the
shallow screened piezometer was much more variable, showing more dramatic changes in response to precipitation
events, but there are no water-level changes that appear to coincide with the start and stop of pumping on the site.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-22 as a result of
pumping during the simultaneous pumping test.

PZ-22 Individual Pumping Test

The declining trend in the water level in the deeper screened piezometer, which started on July 14, continued
into the test on well C-21 and through to the end of the data collection period without any further interruption from
rain events. The water level in the shallow screened piezometer remained somewhat variable, rising on July 17 and
July 24, and then declining through the test and recovery period for well C-21. Although, the water level in the
shallow screened piezometer was variable, there were no water-level changes that appear to coincide with the start
and stop of pumping in well C-21.

Based on the data collected, there does not appear to be impact to the piezometers at PZ-22 as a result of
pumping during the individual pumping test.
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12.0 STREAM GAGING

There are two tributary streams that flow from the project site. They both exit the site along the western
property boundary close to the intersection of Clove Road and Route 208. The headwaters for both streams originate
on the Clovewood property. The more northerly stream flows near pumping wells C-12 and C-7B and collects
runoff from the northern and central portions of the project site. A dam was built by a prior property owner on this
stream channel near onsite monitoring wells C-5 and C-9. As a result, there is ponded water behind this dam. The
stream channel re-forms downstream of the dam and the stream flows west and off the project site. The more
southerly stream passes near pumping wells C-6, 14, 21 and 23 and receives runoff from the southern and western
portions of the project site.

Stream-flow measurements were collected from nine onsite gaging locations during the pumping test
program between July 3 and July 31, 2017. The stream gaging locations SG-1 through SG-9 are shown on plate 1.
Graphs and a table of the flow measurements collected are included in Appendix IX. On the graphs, the stream-
flow measurements have been separated into two groups, the gaging locations that receive flow from the northern
and central portions of the property (SG-1, 2 and 3), and the locations that receive flow from the southern portion
of the site (SG-4, 5, 6, 7, 8 and 9).

12.1 STREAM GAGING LOCATIONS SG-1, SG-2 AND SG-3

Stream gaging locations SG-1, SG-2 and SG-3 are located along the stream that collects runoff from the
northern and central regions of the property. The gaging locations are numbered in sequential order moving
downstream. Location SG-1 is the farthest upstream location, east of well C-12. Location SG-2 is near monitoring
well C-4, between pumping wells C-12 and C-7B. SG-3 is located downstream of well C-7B and the pond, near
onsite monitoring well C-8. SG-3 was positioned upstream of the discharge locations for wells C-7B and 12.

SG-1

Stream gaging location SG-1 is located upstream of pumping well C-12. Overall, flow at SG-1 was very
low during the data collection period, ranging from no measurable flow (0.000 cubic feet per second (cfs)) to 0.008
cfs. These flows are equal to a range of 0 gpm to 3.6 gpm. Slight increases in flow were measured following
precipitation events. These flow increases were short-lived, after which the flow would again decrease to very low
values. There were no discernible changes in flow that appear related to pumping of the onsite bedrock wells during
the pumping test periods.
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SG-2

SG-2 is located near onsite monitoring well C-4, downstream of C-12 and upstream of well C-7B. The
flows at this location ranged from 0.011 cfs to 0.139 cfs, which are equal to a range of 4.9 gpm to 62.4 gpm. The
higher flow values measured at SG-2 compared to SG-1 are reflective of the larger upstream watershed area that
contributes more overland runoff and baseflow to SG-2. Similar to SG-1, increases in flow were observed at SG-2
following precipitation events, after which the flow would again decrease to very low values. There were no
discernible changes in flow that appear related to pumping of the onsite bedrock wells during the pumping test
periods.

SG-3

SG-3 is located near onsite monitoring well C-8, downstream of C-7B and the onsite pond, close to where
the stream exits the property. The flows at this location ranged from 0.028 cfs to 0.209 cfs, which are equal to a
range of 12.6 gpm to 93.4 gpm. The higher flows at SG-3 compared to SG-1 and SG-2 are reflective of the larger
upstream watershed area that contributes more overland runoff and baseflow to SG-3. Similar to the other gaging
locations, increases in flow were observed at SG-3 following precipitation events. After precipitation events, the
flow at SG-3 would decrease, however the decrease in flow values took slightly longer at SG-3, potentially because
of the storage and release of water from the upstream pond along the stream channel which controlled the runoff
flow and caused the stream to be less flashy. A flashy stream is one that rapidly collects flows from the steep slopes
within its watershed and produces flood peaks soon after a rain event. The flow quickly subsides after the rainfall
stops. As noted above for PZ-Pond, there was a break in the discharge line alongside the pond on July 11 which
caused a brief rise in water level until the break was repaired. This break in the discharge may have resulted in the
high flow value at SG-3 measured on July 12 that was not directly associated with a precipitation event. This flow
value decreased after the discharge line was repaired.

There were no discernible changes in flow that appear related to pumping of the onsite bedrock wells during
either pumping test period.

SG-1 through SG-3 Flow Comparison

Overall, the stream flow at locations SG-1, 2 and 3 showed an increase in volume as the upstream watershed
areas expanded and overland runoff and baseflow increased. The flows were generally low and increased as a result
of rain events, after which the flow would again decrease to very low values. However, during the rain event on
July 7, the flow at SG-2 was higher than anticipated compared to SG-3 (the downstream location). This change is
attributed to the flashy nature of the runoff stream-flow in the channel, and the start and stop time of the rain event
versus the time of day the channel was gaged.

The flow values measured at the three locations were similar during the background, pumping test and
recovery periods. No discernible changes in flows were observed at SG-1, SG-2 or SG-3 that are attributed to
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pumping in the onsite wells during the simultaneous pumping test from July 10 through July 16, 1027 or for the
individual pumping test on well C-21 from July 25 through July 28, 2017.

12.2 STREAM GAGING LOCATIONS SG-4, SG-5, SG-6, SG-7, SG-8
AND SG-9

Stream gaging locations SG-4 through SG-9 are located along the stream that flows through the southern
and western portions of the property. Location SG-4 is the farthest downstream location, west of pumping wells
C-6, C-14, C-21 and C-23. The gaging locations are numbered sequentially moving upstream, with SG-5 located
near pumping well C-6, SG-6 near pumping well C-14, SG-7 near onsite monitoring wells C-15 and C-18, SG-8
near pumping well C-21 and SG-9 near pumping well C-23. There were no channels upstream of wells C-21 and
C-23 where an upstream gaging location could be sited.

SG-4

Gaging location SG-4 is the farthest downstream of the gaging locations on the southern portion of the site.
The flows at SG-4 ranged from 0.022 cfs to 0.374 cfs. These flows are equal to a range of 9.9 gpm to 167.9 gpm.
Increases in flow were measured following precipitation events, most noticeably on July 7 during the background
period prior to the simultaneous pumping test, July 14 during the simultaneous pumping test and on July 24 prior
to the start of the individual pumping test. After the rain events, the flow decreased to very low values. There were
no discernible changes in flow at SG-4 that appear related to pumping of the onsite bedrock wells during the
pumping test periods.

SG-5

Gaging location SG-5 is located near pumping well C-6. The flows at SG-5 ranged from 0.008 cfs to
0.298 cfs. These flows are equal to a range of 3.6 gpm to 133.7 gpm. Increases in flow were measured following
precipitation events. After the rain events, the flow would decrease to very low values. There were no discernible
changes in flow at SG-5 that appear related to pumping of the onsite bedrock wells during the pumping test periods.

SG-6

Gaging location SG-6 is located near pumping well C-14. The flows at SG-6 ranged from 0.013 cfs to
0.422 cfs. These flows are equal to a range of 5.8 gpm to 198.4 gpm. Increases in flow were measured following
precipitation events. After the rain events, the flow would decrease to very low values. There were no discernible
changes in flow at SG-6 that appear related to pumping of the onsite bedrock wells during the pumping test periods.
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SG-7

Gaging location SG-7 is located near onsite monitoring wells C-15 and C-18. The flows at SG-7 ranged
from 0.002 cfs to 0.209 cfs. These flows are equal to a range of 0.9 gpm to 93.8 gpm. Increases in flow were
measured following precipitation events. After the rain events, the flow would decrease to very low values. There
were no discernible changes in flow at SG-7 that appear related to pumping of the onsite bedrock wells during the
pumping test periods.

SG-8

Gaging location SG-8 is located near pumping wells C-21. The flows at SG-8 ranged from no measureable
flow (0.000 cfs) to 0.262 cfs. These flows are equal to a range of 0.0 gpm to 117.6 gpm. Increases in flow were
measured following precipitation events. After the rain events, the flow would decrease to very low values. There
were no discernible changes in flow at SG-8 that appear related to pumping of the onsite bedrock wells during the
pumping test periods.

SG-9

Gaging location SG-9 is located near pumping wells C-23. The flows at SG-9 ranged from no measureable
flow (0.000 cfs) to 0.118 cfs. These flows are equal to a range of 0.0 gpm to 53.0 gpm. Increases in flow were
measured following precipitation events. After the rain events, the flow would decrease to very low values. There
were no discernible changes in flow at SG-9 that appear related to pumping of the onsite bedrock wells during the
pumping test periods.

SG-4 Through SG-9 Flow Comparison

The stream flow at locations SG-4 through SG-9 generally increased in volume as the upstream watershed
area expanded and overland runoff and baseflow increased. However, during rain events some of the more upstream
locations would report slightly higher flow values than downstream locations. An example of this was observed
during the background monitoring period on July 7 when the flows at SG-6 and SG-8 were higher than their more
downstream counterparts. This change is attributed to the flashy nature of the runoff stream-flow in the channel,
and the start and stop time of the rain event versus the time of day the channel was gaged.

Overall, the stream channel was gaged between each reach along its length, with the exception of the stretch
of the channel between SG-5 and SG-6. During non-precipitation conditions, this section was losing throughout
the background, testing and recovery periods. The losing/downward head may be attributed to leakage along the
bedrock contact between the Dh and DS bedrock formations which is mapped between SG-6 and SG-5 (Figure 2).

An increase in the loss of water along this stretch of the stream was measured on July 25 and 26 during the
early portion of the individual pumping test. However, that condition of increased losing was not sustained, and
the values returned to normal by the end of the pumping test period, indicating that the brief increase in loss was
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not attributed to pumping and possibly related to post-precipitation recession in the flows. Further support of this
conclusion was no drawdown was measured in the nearby bedrock wells or in the piezometers near these gaging
locations, which would have also been observed if the change in stream flow was pumping-related impact.

In the absence of precipitation, the flows at all the gaging locations were generally very low (0.1 cfs or
less). The flows would increase as a result of rain events, after which the flow would again decrease to very low
values. No discernible changes in flows were observed at SG-4 through SG-9 that are attributed to pumping in the
onsite wells during the simultaneous pumping test from July 10 through July 16, 1027 or during the individual
pumping test on well C-21 from July 25 through July 28, 2017.
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13.0 WATER-QUALITY RESULTS

Water samples were collected from wells C-6, C-12, C-14, C-16, C-21 and C-23 during the pumping test
program conducted on the wells in July 2017. The samples were submitted to Envirotest Laboratories, Inc. in
Newburgh, NY for analysis for all parameters listed in the NYSDOH Sanitary Code, Part 5, Subpart 5-1; for the
SOCs dioxin, endothall, glyphosate, and diquat; and for MPA, giardia and cryptosporidium analyses. Copies of the
laboratory reports for the samples collected are included in Appendix X.

Follow-up samples were collected from wells C-12 and C-23 in September 23 to address detections reported
in the Part 5 samples collected. Copies of the laboratory reports from this sampling event are included in
Appendix XI.

13.1 WELL C-6

The sample results from well C-6 met all NYSDOH drinking water standards with the exception of iron,
manganese, color and turbidity. The turbidity result for well C-6 was 8.9 nephelometric turbidity units (NTU)
which exceeds the NYSDOH drinking water standard maximum contaminant level (MCL) of 5 NTU for turbidity;
the color result for C-6 was 20 units which exceeds the MCL of 15 units for color; the iron concentration was
1.21 micrograms per liter (mg/L) which exceeds the MCL of 0.3 mg/L for iron; and the manganese concentration
was 0.201 mg/L which does not exceed the individual MCL for manganese of 0.3 mg/L, but does exceed the
combined iron and manganese MCL of 0.5 mg/L.

The elevated color and iron concentrations are likely related to the elevated turbidity reported in the well.
A dissolved iron analysis was included with the Part 5 analyses completed on C-6. The result of the dissolved iron
analysis was not detected (ND) less than 0.06 mg/L. This data indicates that a decrease in turbidity in well C-6
would likely result in a decrease in the iron concentration in the well. Additional pumping to further develop the
well is recommended to reduce the turbidity, color and iron concentrations.

The Langlier Index value, which is a measure of corrosivity, reported for well C-6 was -0.810. This value
is outside of the desired range of -0.5 to 0.5; however, there is no MCL for this parameter. This value should be
taken into consideration in the water treatment design for this well.

The results for the MPA sample from well C-6 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.

13.2 WELL C-12

The sample results for well C-12 met all NYSDOH drinking water standards with the exception of the
presence of total coliform and e. coli. The bacteria detection in this well is likely the result of the use of the
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temporary well appurtenance for the pumping test and the absence of a sanitary sealed well cap on the well during
the test period.

Well C-12 was disinfected and resampled in September 2017. The results of the resampling event were
absent for total coliform and e. coli.

The results for the MPA sample from well C-12 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.

13.3 WELL C-14

The sample results for well C-14 met all NYSDOH drinking water standards with the exception of iron,
manganese, color and turbidity. The turbidity result for C-14 was 11.6 nephelometric turbidity units (NTU) which
exceeds the MCL of 5 NTU; the color result for C-14 was 20 units which exceeds the MCL of 15 units; the iron
concentration was 1.19 mg/L which exceeds the MCL of 0.3 mg/L; and the manganese concentration was
0.285 mg/L which does not exceed the individual MCL for manganese of 0.3 mg/L, but does exceed the combined
iron and manganese MCL of 0.5 mg/L.

The elevated color and iron concentrations are likely related to the elevated turbidity reported in the well.
The result of the dissolved iron analysis completed on the well C-14 sample was not detected (ND) less than
0.06 mg/L. This data indicates that a decrease in turbidity in well C-14 would likely result in a decrease in the iron
concentration. Additional pumping to further develop the well is recommended to reduce the turbidity, color and
iron concentrations.

The Langlier Index value for the Part 5 samples collected from C-14 was -0.690. This value is outside of
the desired range of -0.5 to 0.5; however, there is no MCL for this parameter. This value should be taken into
consideration in the water treatment design for this well.

The results for the MPA sample from well C-14 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.

13.4 WELL C-16

The sample results for well C-16 met all NYSDOH drinking water standards with the exception of iron,
manganese, color and turbidity. The turbidity result for C-16 was 13.0 NTU which exceeds the MCL of 5 NTU;
the color result for C-16 was 30 units which exceeds the MCL of 15 units; the iron concentration was 1.05 mg/L
which exceeds the MCL of 0.3 mg/L; and the manganese concentration was 0.373 mg/L which exceeds the MCL
for manganese of 0.3 mg/L and the combined iron and manganese MCL of 0.5 mg/L.

The elevated color and iron concentrations are likely related to the elevated turbidity reported in the well.
The result of the dissolved iron analysis completed on the sample from C-16 was not detected (ND) less than 0.06
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mg/L. This data indicates that a decrease in turbidity in well C-16 would likely result in a decrease in the iron
concentration. Additional pumping to further develop the well is recommended to reduce the turbidity, color and
iron concentrations.

The dissolved manganese result was 0.381 mg/L which was similar to the total manganese concentration.
Treatment to reduce manganese may be warranted.

The sodium concentration reported in C-16 was 21.1 mg/L which is slightly above the reporting limit of
20 mg/L for people on sodium restricted diets, but below the recommended limit of 270 mg/L. The NYSDOH does
not currently have an MCL for sodium.

The results for the MPA sample from well C-16 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.

13.5 WELL C-21

The sample results for well C-21 met all NYSDOH drinking water standards with the exception of iron,
manganese, color and turbidity. The turbidity result for C-21 was 17.6 NTU which exceeds the MCL of 5 NTU;
the color result for C-21 was 75 units which exceeds the MCL of 15 units; the iron concentration was 7.74 mg/L
which exceeds the MCL of 0.3 mg/L; and the manganese concentration was 1.79 mg/L which exceeds the MCL for
manganese of 0.3 mg/L and the combined iron and manganese MCL of 0.5 mg/L.

The elevated color and iron concentrations are likely related to the elevated turbidity reported in the well.
The result of the dissolved iron analysis conducted on the sample from C-21 was 1.09 mg/L, a significant reduction
in concentration, but still above the MCL of 0.3 mg/L. This data indicates that a decrease in turbidity in well C-21
would likely result in a decrease in the iron concentration. The dissolved manganese result was 1.89 mg/L which
was similar to the total manganese concentration reported. Additional pumping to further develop the well is
recommended to reduce the turbidity, color and iron concentrations. However, treatment to reduce iron and
manganese concentrations may still be warranted.

The Langlier Index value for the Part 5 samples collected from C-21 was -2.95. This value is outside of the
desired range of -0.5 to 0.5; however, there is no MCL for this parameter. This value should be taken into
consideration in the water treatment design for this well.

The results for the MPA sample from well C-21 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.

13.6 WELL C-23

The sample results for well C-23 met all NYSDOH drinking water standards with the exception of iron,
manganese, color and turbidity. The turbidity result for C-23 was 35.7 NTU which exceeds the MCL of 5 NTU;
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the color result for C-23 was 75 units which exceeds the MCL of 15 units; the iron concentration was 6.70 mg/L
which exceeds the MCL of 0.3 mg/L; and the manganese concentration was 1.73 mg/L which exceeds the MCL for
manganese of 0.3 mg/L and the combined iron and manganese MCL of 0.5 mg/L.

The elevated color and iron concentrations are likely related to the elevated turbidity reported in the well.
The result of the dissolved iron analysis completed on the sample from C-23 was 2.97 mg/L, a significant
reduction in concentration, but still above the MCL of 0.3 mg/L. This data indicates that a decrease in turbidity in
well C-23 would likely result in a decrease in the iron concentration.

The dissolved manganese result was 1.74 mg/L which was similar to the total manganese concentration
reported. Additional pumping to further develop the well is recommended to reduce the turbidity, color and iron
concentrations. However, treatment to reduce iron and manganese concentrations may still be warranted.

The Langlier Index value for the Part 5 samples collected from C-23 was -1.96. This value is outside of the
desired range of -0.5 to 0.5; however, there is no MCL for this parameter. This value should be taken into
consideration in the water treatment design for this well.

A very small detection of benzo(a)pyrene was reported in the sample from well C-23. The reported
concentration was 0.032J micrograms per liter (ug/L). The qualifier “J” included in the reported concentration
indicates that the value reported was below the practical quantitation limit but above the method detection limit for
the analytical method. The reported concentration of 0.032J ug/L is below the MCL for benzo(a)pyrene of 0.2 ug/L.

Well C-23 was resampled for benzo(a)pyrene in September 2017 to confirm the presence of the detection.
The September 2017 sample reported no detection of benzo(a)pyrene.

The results for the MPA sample from well C-23 reported a low risk for potential GWUDI and giardia and
cryptosporidium were not detected.
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140 PHYSICAL PARAMETER MEASUREMENTS

Physical parameter measurements of pH, conductivity and temperature were collected from the pumping
wells and nearby surface-water features during the pumping tests. Conductivity and pH measurements were
collected using a HORIBA water-quality meter. Temperature measurements were recorded using pressure
transducers. For the surface-water features, temperature measurements used in the comparison were taken from the
pressure transducers installed on the exterior of the closest piezometer or, if insufficient surface water was present,
from the interior of the nearest shallow-screened piezometer. The parameters were measured as part of the
assessment of potential GWUDI for the pumping wells. Tables of the physical parameter measurements and graphs
of the data collected are included in Appendix XII.

14.1 WELL C-6

Conductivity measurements were collected from the well C-6 discharge water and from the surface water
in the stream channel near the well at the location of PZ-5. The conductivity values measured in the well’s discharge
water were in the range of 0.32 milliSiemen per centimeter (mS/cm) to 0.27 mS/cm and in the surface water
conductivity ranged from 0.15 mS/cm to 0.05 mS/cm. The conductivity values measured in the groundwater were
consistently higher than the values measured in the nearby surface water.

The temperature values measured in the groundwater in well C-6 were consistently lower than the
temperature values measured in the surface water. The surface-water temperature showed daily fluctuations,
increasing and decreasing with changes in ambient air temperature. The groundwater in well C-6 did not show the
same daily fluctuating pattern.

The pH measurements in the well’s discharge water and nearby surface water were all in the range of
approximately 6.75 to 8.25. Both measuring locations showed some variation during the monitoring period,;
however, no significant changes in values occurred which would indicate direct influence effects.

The physical parameter data collected from well C-6 and the nearby surface water do not indicate a high
potential for GWUDI in well C-6.

14.2 WELL C-12

Conductivity measurements were collected from the well C-12 discharge water and from surface water in
the stream channel near the location of PZ-1. The conductivity values measured in the well’s discharge water were
in the range of 0.32 mS/cm to 0.27 mS/cm and in the surface water ranged from 0.16 mS/cm to 0.06 mS/cm. The
conductivity values measured in the groundwater were consistently higher than the values measured in the nearby
surface water.
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Temperature values from the groundwater in well C-12 and from the interior of the shallow-screened
piezometer at PZ-1 have been compared. The temperature values were consistently lower in the well water
compared to the temperatures measured in the shallow groundwater in PZ-1.

The pH measurements in the well’s discharge water and nearby surface water were all in the range of
approximately 7.0 to 8.0 during the data collection period. Both measuring locations showed some variation during
the monitoring period; however, no significant changes in values occurred which would indicate direct influence
effects.

The physical parameter data collected from well C-12 and the nearby surface water do not indicate a high
potential for GWUDI in well C-12.

14.3 WELL C-14

Conductivity measurements were collected from the well C-14 discharge water and the surface water in the
stream channel near the location of PZ-6. The conductivity values measured in the well’s discharge water were in
the range of 0.30 mS/cm to 0.22 mS/cm and in the surface water ranged from 0.10 mS/cm to 0.05 mS/cm. The
conductivity values measured in the groundwater were consistently higher than the values measured in the nearby
surface water.

The temperature values measured in the groundwater were lower in well C-14 than in the nearby surface
water during the pumping test period. The surface-water temperature showed daily fluctuations, increasing and
decreasing with changes in ambient air temperature. The groundwater in well C-14 did not show the same daily
fluctuating pattern.

The pH measurements in the well discharge water and nearby surface water were all in the range of
approximately 6.0 to 7.5 during the data collection period. Both measuring locations showed some variation during
the monitoring period; however, no significant changes in values occurred which would indicate direct influence
effects.

The physical parameter data collected from well C-14 and the nearby surface water do not indicate a high
potential for GWUDI in well C-14.

14.4 WELL C-16

Physical parameter measurements of pH and conductivity were collected from the discharge water from
well C-16, but there was no standing surface water within 200 feet of the well to measure during the test period.
Therefore, no pH or conductivity measurements could be collected from surface water near well C-16 for
comparison.
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Although there was no surface water nearby for comparison, the pH and conductivity values measured in
well C-16 were consistent with the values measured in other onsite pumping wells. The conductivity values in C-16
ranged from 0.40 mS/cm to 0.32 mS/cm and the pH ranged from 6.8 to 7.8.

Temperature values were collected from the interior of the shallow-screen piezometer at the PZ-16 location
and from the pumping well. The temperature values in well C-16 were consistently lower than the temperatures
measured in the piezometer.

The physical parameter data from well C-16 do not indicate a high potential for GWUDI in well C-16.

14.5 WELL C-21

Conductivity measurements were collected from the well C-21 discharge water and from surface water at
the location of PZ-8. The conductivity values measured in the well’s discharge water were in the range of
0.12 mS/cm to 0.11 mS/cm and in the surface water ranged from 0.06 mS/cm to 0.04 mS/cm. The conductivity
values measured in the groundwater were consistently higher than the values measured in the nearby surface water.

The temperature values measured in the groundwater in well C-21 were lower than in the nearby surface
water during the pumping test period. The surface-water temperature showed some daily fluctuations, increasing
and decreasing with changes in ambient air temperature. The groundwater in well C-21 did not show the same
daily fluctuating pattern.

The pH measurements in the well discharge water ranged from approximately 5.0 to 7.0 and nearby surface
water were all in the range of approximately 4.0 to 6.25 during the data collection period. Both measuring locations
showed some variation during the monitoring period; however, no significant changes in values occurred which
would indicate direct influence effects.

The physical parameter data collected from well C-21 and the nearby surface water do not indicate a high
potential for GWUDI in well C-21.

14.6 WELL C-23

Conductivity measurements were collected from the well C-23 discharge water and from surface water near
the well. The conductivity values measured in the well’s discharge water were in the range of 0.16 mS/cm to
0.12 mS/cm and in the surface water ranged from 0.13 mS/cm to 0.05 mS/cm. The conductivity values measured
in the groundwater were consistently higher than the values measured in the nearby surface water with the exception
of one measurement collected for the surface water on July 10.

Temperature values for the groundwater in well C-23 and from the interior of the shallow-screened
piezometer at PZ-9 have been compared. The temperature values were consistently lower in the well compared to
the temperatures measured in PZ-9.
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The pH measurements in the well’s discharge water and nearby surface water were all in the range of
approximately 5.5 to 7.5 during the data collection period. Both measuring locations showed some variation during
the monitoring period; however, no significant changes in values occurred which would indicate direct influence
effects.

The physical parameter data collected from well C-23 and the nearby surface water do not indicate a high
potential for GWUDI in well C-23.
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15.0 CONCLUSIONS

The average water demand for the Clovewood project calculated based on the March 2014 New York State
Design Standards for Intermediate Sized Wastewater Treatment Systems water usage rate of 110 gpd/bedroom
for 600, 4-bedroom residential units is 264,000 gpd or 183.3 gpm. The NYSDOH requires that a new water
system demonstrate twice the average water demand of a proposed development with the best well out of
service. Therefore, to meet this NYSDOH requirement, the water system must be capable of pumping 528,000
gpd or 366.7 gpm with the best well out of service.

The applicant may also consider the inclusion of swimming pools/bath houses in the proposed development.
The water usage rate for a swimming pool/bath house is based on 10 gpd per swimmer with an allowed 20%
reduction for the use of water saving fixtures. Assuming 2 swimmers per residential unit, the additional water
demand would be 9,600 gpd or 6.7 gpm. Adding this demand to the proposed 600 units, the combined average
water demand with the bath houses is 273,600 gpd or 190 gpm and twice the demand is 547,200 gpd or 380

gpm.

A simultaneous pumping test was conducted on proposed bedrock water-supply wells C-6, 12, 14, 16 and 23
located on the Clovewood property. Well pumping was started on July 10, 2017. A staggered start up schedule
of the wells was utilized to assess potential pumping-related interference effects between the wells. The
pumping test was ended on the early morning of July 16, 2017. The wells were pumped concurrently for
approximately 5.5 days and demonstrated stabilized yields of 45 gpm, 40.5 gpm, 157 gpm, 50 gpm and 90 gpm,
respectively, for a combined total yield of 382.5 gpm or 550,800 gpd.

Initially, wells C-7B and C-21 were also included in the simultaneous pumping test. The wells were started on
July 10 along with the other five wells. However, offsite water-level impacts were observed which were
attributed to pumping in well C-7B. Because of the impacts, it was determined that the test on well C-7B would
be ended and that well C-7A, which was proposed to be tested as the best well during the follow up test, would
also be excluded from the testing program to avoid further offsite impacts. Therefore, well C-21 was reassigned
the role of the best well. As a result, the pumps in wells C-7B and C-21 were shut down on July 12 and the
simultaneous pumping test continued without these wells.

Wells C-6, 12, 14, 16 and 23 all demonstrated a water-level change of less than 0.5 per 100 feet of available
drawdown in each well over the final 6 hours of the pumping test period per Section 3.a.i of the NYSDEC
Pumping Test Procedures document. However, several of the wells did have a slight declining trend in water
level at the end of the test period (Section 3.a.ii), therefore in accordance with Section 3.b of the NYSDEC
Pumping Test Procedures guidance document, further analysis was conducted by completing 180-day water-
level drawdown projections to further assess the pumping test data. The 180-day water-level drawdown
projections show that the water level in wells C-6, 12, 16 and 23 remained above the pump settings used during
the pumping test period with a margin of more than 5% of the available water column in the well in accordance
with NYSDEC guidelines. The projected water-level drawdown in well C-14 did not meet the 5% requirement;
therefore the pump in well C-14 will need to be set lower in the well to achieve the required 5%.
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Following shut down of the simultaneous pumping test on July 16, water-level recovery measurements were
collected from the wells. The water levels in wells C-6, 12, 14, 16 and 23 reached 90% recovery to their pre-
test levels in 57 hours, 13 hours, 62 hours, 70 hours and 103 hours, respectively, and continued to rise.

Well C-21 was tested individually as the best well between July 25 and 28, 2017. The well was pumped for
72.5 hours. The pumping rate demonstrated during the test period was 163 gpm. The drawdown over the final
6 hours of the test period in the well was less than 0.5 foot per 100 feet of available drawdown in the well.
However, there was a slight declining trend in the water level at the end of the test period, so a 180-day water-
level drawdown projection was conducted in accordance with Section 3.b of the NYSDEC Pumping Test
Procedures document. The 180-day water-level drawdown projection shows that the water level in well C-21
remained above the pump setting used during the pumping test period with a margin of more than 5% of the
available water column in the well in accordance with NYSDEC guidelines.

Water-level recovery data was collected from well C-21 following the end of the test on July 28. The water
level in well C-21 reached 90% recovery to the pre-test static level 98.5 hours after shut down of the test and
continued to rise.

A drought assessment was conducted based on the precipitation and bedrock groundwater levels which occurred
during the 1960’s drought in the region. Precipitation information from the Port Jervis weather station and the
USGS bedrock monitoring well RO-18 were utilized to assess the effect a long-term drought would have on the
groundwater levels on the Clovewood property. The assessment indicated that under severe drought conditions,
a decline in water level between -0.29 and -1.14 feet would occur in the Clovewood wells compared to the
July 2017 water levels. It is also noteworthy that the regional conditions over the last 5 years (2012 to the
present) have been dry, with a cumulative precipitation rate that was -13% below normal, and that regional
water levels were already somewhat low because of the dry conditions when the pumping test program was
conducted.

Groundwater recharge to the bedrock aquifer underlying the study property was calculated using a recharge rate
for metasedimentary bedrock of 625 gpd/acre and an estimated area of potential recharge to the bedrock aquifer
underlying the Clovewood site of about 1,177 acres. Based on these values, the recharge to bedrock under
normal precipitation conditions is approximately 735,600 gpd. Under one-year-in-30 drought conditions, the
estimated average recharge rate would decrease about 31% to approximately 507,600 gpd or 352.5 gpm. This
drought recharge rate exceeds the average water demand of the proposed 600, four-bedroom units of 183.3
gpm. The drought recharge also exceeds the average water demand of the project with the potential inclusion
of swimming pools/bath houses within the development of 190 gpm.

As part of the pumping test program, water-level measurements were collected from 17 onsite monitoring wells
to assess drawdown in the aquifer. In addition, the seven wells pumped during the testing program (C-6, 7B,
12, 14, 16, 21 and 23) were also used as monitoring locations when they were not actively pumping. Water-
level drawdown was measured in the all of the onsite wells during the simultaneous pumping test. The
drawdown measured during this test has been separated into drawdown attributed to pumping in well C-7B and
drawdown attributed to pumping in wells C-6, 12, 14, 16 and 23. Drawdown effects were measured in 10 of
the onsite monitoring wells from pumping in well C-7B and ranged from none discernible in seven of the onsite
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wells to 44.5 feet in well C-7A. Drawdown was measured in 16 of the onsite wells from pumping in wells C-6,
12, 14,16 and 23. In wells were drawdown was measured, the values ranged from 0.6 foot to 120.7 feet. During
the individual pumping test conducted on well C-21, water-level drawdown was measured in three onsite wells.
In the wells where drawdown was measured, the drawdown ranged from 15.8 feet to 93.5 feet.

Water-level measurements were also collected from 16 offsite wells and a flowing spring on Route 208 during
the pumping test program. No discernible water-level impacts were observed that were attributed to pumping
in wells C-6, 12, 14, 16 and 23 during the simultaneous pumping test or to pumping well C-21 during the
individual pumping test. Offsite water-level impacts were observed that were attributed to pumping in well
C-7B. Drawdown was observed in five offsite wells and the spring on Route 208. The drawdown ranged from
4.5 feet to 24.5 feet. After the pumping of well C-7B was ended, the water levels in the impacts offsite wells
and the flow at the spring recovered.

Water-level measurements were collected from eight piezometer locations on the project site. A piezometer
location was set up in surface-water features near each of the pumping wells and a location was also set up near
onsite monitoring well C-22. The water-level data collected from the piezometers at PZ-1, PZ-5, PZ-6, PZ-9,
PZ-16, PZ-Pond and PZ-22 did not appear to show pumping-related water-level drawdown in the groundwater
and/or surface water during either test period.

There was no discernible effect on the surface water at PZ-8 from onsite pumping. However, in the piezometer
at PZ-8 a change in the groundwater level was observed during the pumping tests that could potentially be
pumping related. Additional monitoring of the shallow groundwater at this location may be warranted to
conduct an assessment of whether the change was naturally occurring or a result of onsite pumping. A similar
change in the groundwater trend was also observed at PZ-9, which is located in the same upland setting as PZ-8.
This change in trend at PZ-9 was attributed to natural groundwater conditions because the change took place
under pumping and non-pumping conditions. However, if additional monitoring at PZ-8 is conducted,
additional data collection from PZ-9 is recommended to provide supplemental information.

Stream-flow measurements were collected from nine gaging locations during the pumping test period. The
stream-flow data collected showed variation as a result of precipitation received during the background, testing
and recovery periods, but no discernible change in flow was measured that is attributed to pumping in the onsite
wells.

Water samples were collected from the onsite wells during their respective pumping periods and analyzed for
the parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-1 for community water-supply wells
and for the extra compounds of dioxin, endothall, diguat and glyphosate. In addition, MPA, giardia and
cryptosporidium samples were collected from all of the wells because they are located within 200 feet of
surface-water bodies.

The results of the water samples collected from the six proposed supply wells met all NYSDOH drinking water
standards with the exception of iron, manganese, color and turbidity concentrations in wells C-6, 14, 16, 21 and
23; the presence of total coliform and e. coli bacteria in well C-12; and a slightly elevated sodium concentration
in well C-16. Following the completion of the pumping test program, well C-12 was disinfected and resampled
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for total coliform and E.coli. The results from the resampling event were absent for total coliform. Overall,
the elevated iron, manganese and color concentrations reported are likely the result of the elevated turbidity
concentrations reported in the wells. Dissolved iron and manganese samples were analyzed from the wells and
showed significantly lower concentrations. Additional pumping to further develop the wells and reduce
turbidity concentrations will likely be successful in reducing the iron, manganese and color values reported.
However, in the case of wells C-21 and C-23, the dissolved iron and manganese concentrations remained above
MCL values, therefore treatment options to reduce iron and manganese may still be needed for these wells. The
sodium concentration in well C-16 was 21.1 mg/L, which was slightly above the reporting limit of 20.0 mg/L.
No treatment to reduce the sodium concentration is required, as the exceedance of a notification level only.

Langlier Index values in wells C-6, C-14, C-21 and C-23 were -0.810, -0.690, -2.95 and -1.96, respectively,
which are outside of the desired range of -0.5 to 0.5; however, there is no MCL value for this parameter. These
Langlier Index values should be taken into consideration in the water treatment design for this well.

A trace detection of benzo(a)pyrene was reported in the sample from well C-23 at a concentration of
0.032J micrograms per liter (ug/L). The qualifier “J” included in the reported concentration indicates that the
value reported was below the practical quantitation limit but above the method detection limit for the analytical
method. The reported concentration of 0.032J ug/L is below the MCL for benzo(a)pyrene is 0.2 ug/L.
Well C-23 was resampled for benzo(a)pyrene in September 2017 to confirm the presence of the detection. The
September 2017 sample reported no detection of benzo(a)pyrene above the practical quantitation limit or the
method detection limit.

Physical parameters measurements of temperature, pH and conductivity were collected from the pumping wells
and nearby surface-water features (where surface water was present) during their respective pumping tests as
part of an assessment for potential GWUDI. The physical parameter data collected does not indicate a high
risk of potential GWUDI in any of the onsite pumping wells.

The results for the MPA samples collected from all of the wells were reported to be low risk for potential
GWUDI and all of the samples reported none detected for giardia and cryptosporidium.

cmm
January 31, 2019
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