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EXPLANATION
Otf-site Observation Wells ‘ '

. A: Alpine Hills #3
B: Birch Hills #5
C: Birch Hills ¢4

D Pizza King
E: Magdi's Diner
H' F: Berkshire Nursery
G: Noleit! Bakery
H: Rosebud A
I: Rosebud C
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The W-6 well was pumped at a rate of 50 gpm for 48 hours.
This rate was then increased to 8¢ gpm. Excessive drawdown
occurred and forced a shutdown 65 hours into the test.
After 7 hours of well recovery, pumping of W-6 resumed at
an adjusted rate of 3¢ gpm with wells Ww-5 and W-7 taken off
line. W-6 exhibited stable flow for the remaining 24 hours
of the test and was shut down after a total of 89 pumping
hours. Recovery measurements wereé recorded for 48 hours and-
a 75% recovery was achieved.

The W-7 ‘well was pumped at 45 gpm for 24 hours, However,
gignificant impact to the neighboring shallow well servicing
the Magdi's Diner was observed after approximately 24 hours.
consequently, the pumping rate of W-7 was decreased to 25
gpm. The well was shut down 24 hours later due to excessive
drawdown. ‘ ‘ ‘

3.3 Obsérvation Well Network

_

i

_

N

_

N

.
o

The observation well network includes eleven (11) off-site
and two (2) on-site wells. The network was established for
the purpose of identifying any significant interference
effects due to on-site pumpage. The wells were chosen based -
upon area hydrogeology, previous pump testing results in
1985, accessibility and owner permission.

Two on-site wells W-1l and W-8 were not pumped during the
test, but were included as observation wells for measurement
of drawdown and recovery in direct response to pumpage of
nearby well W-2. Well W-1 (located 500 feet to the northwest
of W-2) was previously tested in conjunction with W-2 in
March, 1985 and exhibits a safe sustained " yield of 75 gpm.
The drawdown in W-1 was 47 feet during the test, and .a 70%
recovery was observed within 19 hours.

Observation well W-8 jg located 338 feet south of W-2..
Pumping of W~2 caused a total drawdown of 54,2 feet in W-B.
seventy-four percent recovery was reached in after 19 hours.

The off-site observation well network is comprised of two
watchtower farmhouse wells, one Patterson water District
well and eight privately owned wells. One week prior to
commencement of the pumping test (June 7th through 16th}
baseline measurements were collected from all of these wells
to compare the normal range of water level fluctuation with
those measured during on-site pumped withdrawals.




CA RICH CONSULTANTS, INC.

4.0 INTERPRETATION OF RESULTS
4.1 Aquifer Analysis

The objective of pumping test analysis is to ascertain
values of the aquifer's characteristics or hydraulic
properties. These properties are useful for determination
of well behavior or prediction of a future well's behavior,
The three primary aquifer characteristics applicable to the
Watchtower test are transmissivity, coefficient of storage’
and specific capacity. These terms are defined below:

* Transmissivity is a measure of
the aquifers ability to transmit
groundwater to a well. It is defined as
the volume of water that will pass
through (horizontally), a one-foot wide
section extending the entire thickness
of the aquifer in one day under a unit
hydraulic gradient of 1:1 and it is
measured in gallons per day per foot
(gpd/ft).

*% Coefficient of storage is
dimensionless and defined as the volume
of groundwater released from a vertical
rectangular prism with a surface area
(horizontal) of one square foot that
extends through the entire aquifer when
the head in the aquifer is lowered one
foot. i

T A AN EEREEERE

** gpecific Capacity is the ratio of a
well's yield to the drawdown of water
level. This value is measured in gpm/ft.

The Cooper-Jacob Method of aquifer analysis was performed on
the six pumping wells and two on-site observation wells.
Transmigsivities and storage coefficients were calculated
using initial pumping rates for drawdown, and final pumping
rates for recovery. Semilogarithmic plots of drawdown and
recovery data on a per well basis are given in Appendix II.
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4.2 Aquifer Properties

Transmissivity values, obtained through the analysis of
punping well data, were used to estimate aquifer conditions’
in the site area. The objective of these analyses, along
with specific capacity estimates for each well, is to obtain
values of the aquifer's hydraulic properties, which in turn
can be used to calculate optimum well yields.

Transmissivity (T) values for the agquifer underlying the
site area ranged from 20 to 667 gpd/ft. The bedrock beneath
the southernmost portion of the Watchtower property
(location of wells W-1, w-2 and W-8) appears to have the
greatest water-bearing potential displaying T values of
approximately 588 gpd/ft.

Transmissivity values, derived from analysis of data
collected from wells located in the northern portion of the
site (wells W-3, W-5, W-6 and W-7), reveal a less
transmigsive bedrock aquifer in this area. However, wells
-3 and W-6 are both capable of producing a reliable and
sustainable supply of groundwater for the Project.

Specific Capacity data derived from observed response during
pumping ranges from B.08 to 1.14 gpm/ft with W-1 being.the
most productive on-site well tested to date. From these
data it is again apparent that the bedrock aquifer
underlying the southern portion of the site is relatively
more productive.
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The storage coefficients derived for on-site observation
wells W-1l and W-8 are .00009241 and .00809332 respectively.
Storage coefficient values less than P.003 are common for
confined aquifers.

The depth of each well, initial and final pumping test
discharge rates, stabilized drawdown level, and specific
capacity and transmissivity values for Wells 1 through 8
are summarized on Table 1. .
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4.3 Observation Well Network

Six of the thirteen observation wells displayed a response
due to on-site pumpage. Noletti's Bakery, the southernmost
observation well exhibited water level decline of
approximately 5 feet below normal following the increase of
the pumping rate in W-2 from 25 gpm to 65 gpm. The
Rerkshire Nursery displayed a drawdown of approximately 13
feet below normal during the same interval of pumpage.

The northern farmhouse well (W-%) and the well servicing
Magdi's Diner were flowing prior to the pump test but
exhibited drawdown effects of greater than 50 feet during
the pumping period. The Watchtower Society upgraded the
water supply system servicing Magdi's Diner via the
installation of a submersible pump at a depth of 88 feet (in
place of the original shallow jet pump) and also had the
Magdi's Diner well raised two feet above ground level.

Wells W-1 and W-8 displayed declines in water level similar
to the pumping wells with a significant slope increase after
2609 minutes of pumpage. Bydrographs for the observation
wells are presented in Appendix III.
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4.4 WATER QUALITY

Prior to termination of the pumping test groundwater samples
were collected from wells W-2, W-3, W-4 and W-6 and hand
delivered under chain of custody control to State certified
Envirotest Laboratories for chemical analysis. Analytical
parameters included New York State Part 5 Drinking Water
constituents (primary and secondary), volatile organics, and
radioactivity (gross alpha, gross beta, Radium 226 and
Radium 228). Results are presented in Appendix IV.

The laboratory results indicate that groundwater derived
from the four wells tested exhibit concentrations of the New
vork State Sanitary Codeé, Part 5 primary, secondary and
radiological parameters below the maximum prescribed
contaminant levels (MCL) . No volatile organic compounds
were detected in the four water samples analyzed using EPA
Method 624.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 CONCLUSIONS

1) A total sustained yield of 179 gpm wés demonstrated
through simultaneous pumpage of Wells W-2, wW-3, W-4 and W-6.

II 2) The wells serving Noletti's Bakery and the Berkshire
Nursery exhibited drawdown due to on-site pumpage ({see
section 4.2). However, this drawdown is considered to be

‘ insignificant in consideration of the available water column

I‘ above the pumps in each of these wells, and the extended

' - period of groundwater withdrawal associated with the pumping

- test.

3) The well servicing Magdi's Diner was significantly
impacted due to simultaneous pumping at wells W-5, W-6, and
w-7. ‘This well was mechanically upgraded as discussed in
section 4.2 to prevent any additional significant drawdown.

4) pased on analytical results of water guality,
groundwater derived from wells w-2, W-3, W-4 and W-6 is
suitable for potable supply. -

5.2 RECOMMENDATIONS

1) We recommend that a program of additional groundwater
exploration and development be implemented. This program
should include the installation and testing of one or more
additional wells in the unconsolidated glacial deposits
underlying the Watchtower property west of Route 22.

2) Based on the excessive drawdown observed in the Magdi's
Diner well, it is suggested that wells W-5 and W-7 not be
included in the well network for the proposed project and
that well W-7, the northernmost on-site well, be preserved
for future water level monitoring purposes. :

3) Pumping demand on wells W-3, W-4, and W-6 should not
exceed the final sustained yields of 24, 68 and 38 gpm
respectively, and the combined rate of wells W-1 and W-2
should not exceed 75 gpm as indicated by our initial
investigation (CA Rich, 1985).

4) The Watchtower Educational Center will have two (2)
separate centers of well pumpage, situated in the northern
and southern portions of the property on the eastern side of
Route 22. To manage the system properly in order to
minimize pumping stress and prolong system reliability, we
advise that groundwater supply pumped from these wells be
withdrawn on a proportional and rotational basis. Continued
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pumped withdrawals from only one or two wells within either
pumping center for any extended period should be avoided.
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