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LEGGETTE, BRASHEARS & GRAHAM, INC. 

GROUNDWATER EXPLORATION PROGRAM 
TOWN OF EAST FISHKILL 

CANNON PROPERTY 
EAST FISHKILL, NEW YORK 

 
 

INTRODUCTION 
 

Leggette, Brashears & Graham, Inc. (LBG) was retained by the Town of East Fishkill to 

complete a groundwater exploration program on the Cannon property located on Route 376 in 

the Town of East Fishkill, NY (figure 1).  The groundwater exploration program was conducted 

to assess the yield potential of the stratified-drift (sand and gravel) and bedrock aquifers at the 

site.  Exploratory well drilling was initiated in August 2012 and short-term yield testing 

conducted on successful test well locations.  Stratified-drift test borings were drilled at 

10 locations on the property to characterize the sand and gravel aquifer material underlying the 

site.  Test wells were completed at six of the boring locations where suitable sand and gravel 

material was encountered.  An 8-inch diameter bedrock test well, Bedrock Well 1, was also 

drilled on the property as part of the exploratory drilling program in December 2012. 

 A simultaneous aquifer test was conducted on Bedrock Well 1 and the two most 

productive sand and gravel test wells, TW-7 and TW-11, from January 8 through January 11, 

2013.  The 72-hour pumping test on Bedrock Well 1 was completed in accordance with the New 

York State Department of Environmental Conservation (NYSDEC) “Pump Test Procedures for 

Water Withdrawal Applications”, January 2013.  Test wells TW-7 and TW-11 were pumped for 

48 hours during the 72-hour pumping test on Bedrock Well 1 to assess the combined yield 

potential of the stratified-drift and bedrock aquifers under simultaneous pumping conditions and 

to complete a safe yield assessment of the sand and gravel aquifer. 

 

TEST WELL DRILLING 

 

 Four test borings were drilled along the Fishkill Creek at locations TW-1A, TW-4, TW-5 

and TW-6 from August 27 through September 14, 2012 by the Stephen B. Church Company 

(Church).  The locations of the test borings are shown on Plate 1 and copies of the geologic logs 

for these borings are included in Appendix I.   The thickness of the stratified-drift deposits 

encountered in these borings ranged from 57 ft bg (feet below grade) at TW-1A to 102 ft bg at 

TW-6.  The geology at these boring locations consisted of a bed of coarse sand with trace gravel 
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from approximately 10 ft bg to 20 ft bg and a very fine sand and silt layer which extended from 

approximately 20 ft bg to just above the top of bedrock.  A fine to coarse sand with silt layer, 

ranging from approximately 5 ft (feet) to 9 ft thick, was present between the confining silt layer 

and bedrock in all of the borings. 

 Test wells were completed at boring locations TW-1A, TW-4 and TW-6 and test wells 

TW-1B and TW-4A were drilled adjacent to TW-1A and TW-4, respectively.  The 2 ½-inch test 

wells were screened in the layer of fine to coarse silty sand encountered just above the bedrock.  

Subsequent well development and yield testing conducted on these test wells produced lower 

than anticipated yields of less than 10 gpm (gallons per minute) on TW-6, TW-1A and TW-4A 

and turbid water-quality conditions that did not clear were encountered in TW-4 and TW-1A 

when the wells were developed.    

 Additional test borings, TB-1C, TW-7, TB-8B, TB-9, TW-10 and TW-11, were drilled by 

the Layne Christensen Company (Layne) in November 2012.  The locations of the test borings 

are shown on Plate 1 and copies of the geologic logs for these borings are included in 

Appendix I.  Test wells were completed at boring locations TW-7, TW-10 and TW-11 where 

suitable aquifer material was encountered.  An adjacent well, TW-7A, was drilled next to TW-7 

for use in conducting short-term yield testing.  The geology at TW-11 and TW-7/7A consisted of 

a layer of silty, fine to coarse sand and fine gravel which extended down to about 65 ft bg.  

Below this sand and gravel was very fine sand and silt down to the top of bedrock.  The geology 

at TW-10 was more similar to the four borings along Fishkill Creek with a confining unit of very 

fine sand and silt and a fine to coarse silty sand layer between the confining layer and the top of 

bedrock. 

 In addition to the stratified-drift test borings, a bedrock test well (Bedrock Well 1), was 

drilled in December 2012 by Northern Drilling, Inc. (Plate 1).  A copy of the well completion 

report for Bedrock Well 1 is included in Appendix II.  The bedrock test well was completed with 

22 feet of 12-inch outside diameter casing left in place and 85 ft of 8-inch diameter casing 

installed 10 ft into bedrock.  The casing was grouted into place and an 8-inch diameter borehole 

was drilled to a total depth of 320 ft bg.  Water-bearing fractures were encountered at 94, 110, 

180 ft bg and 275 ft bg in the bedrock.   
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PRELIMINARY SHORT-TERM YIELD TEST 

 

 A short-term yield test was conducted on TW-7 on November 21, 2012.  The test well 

was pumped for 5 hours and 40 minutes at a rate of 51.5 gpm.  Water-level measurements were 

collected from the adjacent well TW-7A and from wells TW-1B and TW-4A during the test.  

Water-level drawdown stabilization was achieved in TW-7A and TW-1B during the test period 

and the wells demonstrated rapid water-level recovery following the shutdown of pumping.  

Water-level drawdown was also measured in TW-4A during the short-term test; however, the 

drawdown did not stabilize in this well during the test period and water-level recovery following 

shut down was slow.   

Preliminary water-quality samples were collected from TW-7 during the November 2012 

test.  A copy of the laboratory report is included in Appendix VII.  Iron and manganese 

concentrations were elevated in the test well at 4.68 mg/l (milligrams per liter) and 1.28 mg/l, 

respectively, which exceeded the New York State Department of Health (NSYDOH) drinking 

water standard maximum contaminant level (MCL) of 0.3 mg/l for both constituents.  Dissolved 

iron and manganese analyses were subsequently completed on the samples; however, the 

filtration used to conduct the dissolved analysis was not successful in reducing the iron and 

manganese concentrations.  The color value of 150 units was elevated and exceeded the MCL of 

15 units.  Turbidity was also elevated at 9.09 NTU (nephelometric turbidity units) which exceeds 

the MCL of 5 NTU.  The calcium hardness reported for the well was 270 m/l, which is 

considered hard water. 

 A second short-term yield test was conducted on test well TW-4 on November 29, 2012 

to assess the cause of the slow drawdown and recovery in TW-4A measured during the test on 

TW-7.  At the start of the test, the water pumped from TW-4 was very turbid and the pumping 

rate of the well was fluctuating rapidly.  The pumping rate was manually reduced to 5.5 gpm in 

an attempt to control the fluctuation.  The discharge water from the well remained very turbid 

throughout the test period and the test was shut down after 3.5 hours of pumping when it was 

determined that the silt in the formation was likely clogging the well screen and interfering with 

the well’s ability to pump at a steady rate.  
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AQUIFER TEST 

 

 An aquifer test was conducted on the Cannon property from January 8 through 11, 2013.  

The aquifer test included a 72-hour constant rate pumping test on Bedrock Well 1 and a 

simultaneous 48-hour pumping tests on TW-7 and TW-11.  During the test period, water-level 

measurements were collected from Bedrock Well 1 and TW-7A to assess water-level drawdown 

and stabilization in the pumping wells.  Water-level measurements were also collected from six 

other sand and gravel test wells (TW-1, TW-1A, TW-4, TW-4A, TW-6 and TW-10) completed 

during the drilling exploration program, three piezometers (PZ-1, PZ-2 and PZ-3) and one staff 

gage (SG-1) installed by LBG in surface-water features on the site, and 11 existing bedrock 

supply wells located near the Cannon property.  The onsite and offsite water-level monitoring 

locations are shown on Plate 1 and figure 2.  Hydrographs of the water-level measurements 

collected from the pumping wells and monitoring locations are included in Appendices III and 

IV. 

 At the start of the aquifer test period on January 8, a staggered pump startup schedule was 

conducted on Bedrock Well 1, TW-7 and TW-11 to assess the degree of mutual water-level 

interference between the wells under pumping conditions.  Pumping was started as 10:03 in 

Bedrock Well 1, 11:18 in TW-7 and 12:54 in TW-11.  The pumping of TW-7 and TW-11 ended 

at 12:55 on January 10, for a total of 48 hours and 1 minute of simultaneous pumping of the sand 

and gravel test wells.  The pumping of Bedrock Well 1 ended at 11:03 on January 11 for total of 

73 hours of pumping in the bedrock well.  

 The water from Bedrock Well 1, TW-7 and TW-11 was discharged near the bank of 

Fishkill Creek, downstream of PZ-2, to allow the discharge water to flow off the property and 

prevent recharge of the sand and gravel and bedrock aquifers during the test period.  The 

discharge locations for the wells are shown on plate 1.  During the test, the temperature and 

conductivity was measured in the discharge water of Bedrock Well 1, TW-7, TW-11 and Fishkill 

Creek for comparison as part of the assessment for potential groundwater under the influence of 

surface water (GWUDI).  Graphs of the temperature and conductivity measurements collected 

are included in Appendix VIII. 

Precipitation was monitored using a manual rain gage placed on the Cannon property 

during the test and also at a local rain gage station in nearby Wappinger, NY that publishes 
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hourly precipitation totals on the internet.  Daily precipitation is shown on the hydrographs for 

the pumping wells and onsite monitoring locations for reference.  During the background data 

collection period, 0.08 inch and 0.05 inch of precipitation were received on January 5 and 6, 

respectively.   No precipitation was received during the 72-hour pumping test period.  Following 

shut down of Bedrock Well 1 on January 11th, a rain event totaling 0.29 inch occurred which 

started at approximately 17:00, 5 hours after shut down of the pump in Bedrock Well 1.  This 

rain event, which was accompanied by a rise in temperature, resulted in the melting of the 

regional snow cover and an increase in surface-water runoff.  Precipitation was also received on 

January 12 and January 14.  Both days precipitation totals were 0.04 inch.  A summary table of 

the precipitation received during the aquifer test period is provided below. 

 

Table: Summary of Precipitation Received During Aquifer Test Period, Wappinger, New York 
 

Date Approximate Duration of Precipitation Event Total Precipitation (inches)

1/4/13 NA 0.00 

1/5/13 11:00-14:00 0.08 

1/6/13 11:00-11:30 0.05 

1/7/13 NA 0.00 

1/8/13 NA 0.00 

1/9/13 NA 0.00 

1/10/13 NA 0.00 

1/11/13 17:00-21:00 0.29 

1/12/13 2:00-3:00 0.04 

1/13/13 5:00-6:00 0.04 

1/14/13 NA 0.00 

 
NA not applicable 
 

 Water-level monitoring equipment was installed in the onsite and offsite monitoring 

locations on or before January 4, 2013, prior to the start of the aquifer test, to collect background 

water-level information.  Water levels were measured manually and with automated pressure 

transducers during the test period.  The monitoring equipment was removed on January 14, 2013, 

at the end of the water-level recovery period following the end of the pumping tests.    

 Water samples were collected from Bedrock Well 1, TW-7 and TW-11 during the aquifer 

test.  The samples were taken to Envirotest Laboratories, Inc. located in Newburgh, New York 

for analysis.  Samples from Bedrock Well 1 were analyzed for all parameters required by the 
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NYSDOH Sanitary Code Part 5, Subpart 5-1.  In addition, a microscopic particulate analysis 

(MPA) sample was collected as part of the assessment for potential GWUDI.  Water samples 

collect from test wells TW-7 and TW-11 and analyzed for volatile organic compounds (VOCs) 

and a shortened list of the Part 5 parameters to conduct a preliminary assessment of the water 

quality of the sand and gravel aquifer and potential treatment requirements in the future. 

 

Bedrock Well 1 

 The pumping in Bedrock Well 1 was started at 10:03 on January 8, 2013.  The pumping 

rate at the start of the test was set at 200 gpm.  Based on LBG’s assessment of the water-level 

drawdown trend in the well, the rate was increased incrementally from 200 gpm to 350 gpm over 

the first hour of the test period.  At 11:00 on January 8, the pumping rate of the well reached 

350 gpm, which was the maximum capacity of the test pump installed in the well.  Bedrock 

Well 1 was pumped at 350 gpm for the remaining 72 hours of the pumping test. 

 The static water level in Bedrock Well 1 was 4.29 ft btoc (feet below top of casing) prior 

to the start of pumping.   At the end of test at 11:03 on January 11, the pumping water level in 

the well was 28.05 ft btoc, for a total water-level drawdown of 23.76 feet during the pumping 

test.  Water-level drawdown in Bedrock Well 1 was stable for the last 70 hours of the test period.  

No change in water-level drawdown trend in Bedrock Well 1 was observed during the test period 

as a result of the start up or shut down of pumping in TW-7 and TW-11.    

 Rapid water-level recovery occurred in Bedrock Well 1 after shut down of the pumping 

test on January 11.  Ninety (90) percent water-level recovery was reached 20 minutes after shut 

down of the pump.  The rapid water-level recovery occurred prior to the start of the rain event at 

17:00 on January 11.  The water level in the well reached 100-percent recovery to the pre-test 

static level approximately 41 hours after shut down of the pump and continued to rise an 

additional 0.3 foot beyond the initial static level during the post-test data collection period.  This 

increase in static water-level height compared to the pre-test period was likely the result of the 

regional groundwater recharge from the rain event and snow melt which occurred during the 

recovery period.   
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The hydrograph and a summary table of water-level measurements collected from 

Bedrock Well 1 during the aquifer test are included in Appendix III. 

 

Test Well TW-7 and TW-11 

 Water-level measurements were collected from TW-7A to assess water-level drawdown 

and stabilization for the sand and gravel test well locations TW-7 and TW-11 during the 

pumping test.  Suction lift pumps were used to pump TW-7 and TW- 11.  The suction lift pumps 

thread into the top of the 2 ½-inch casing of the test wells which prevents the direct collection of 

water-level measurements from the pumping wells.  The hydrograph and a summary table of 

water-level measurements collected from TW-7A during the aquifer test are included in 

Appendix III. 

Prior to the start of pumping in Bedrock Well 1 on January 8, the static water level in 

TW-7A was 3.16 ft btoc.  The pumping of Bedrock Well 1 caused 0.26 feet of drawdown in 

TW-7A before the pumping of TW-7 was started at 11:17 on January 8, 2013.   

The initial pumping rate of TW-7 following startup of the suction-lift pump at 11:18 was 

60.8 gpm.  The pumping rate declined slightly during the first several hours of the test period and 

reached 55 gpm at 16:00 on January 8.   The pumping rate in well TW-7 remained 55 gpm for 

the duration of the sand and gravel well test period. 

The pumping of TW-11 was started at 12:54 on January 8, 2013.  The pumping rate of 

TW-11 was 74 gpm for the duration of the test period.  The pumps on TW-7 and TW-11 were 

shut down twice during the test period to conduct routine pump maintenance.  The first shut 

down occurred at 16:19 on January 8 and the second shut down occurred at 4:05 on January 9.  

The pumps were off for less than five minutes during the maintenance periods and the shut 

downs did not affect the test data. 

The final water level in TW-7A prior to the end of the 48-hour sand and gravel pumping 

test was 5.73 ft btoc.  After shut down of TW-7 and TW-11, the water level in TW-7A recovered 

to a height of 3.76 ft btoc.  Therefore, the total drawdown caused by the simultaneous pumping 

of TW-7 and TW-11 at a combined rate of 129 gpm was 1.97 feet. 

A second water-level recovery occurred in TW-7A following shut down of the pump in 

Bedrock Well 1 on January 11.  The drawdown in TW-7A at the end of the bedrock well test on 

January 11th was 0.6 feet.  However, during the background monitoring period before the start of 
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pumping, a regional declining trend in the groundwater level in the sand and gravel wells was 

observed.  This regional decline in groundwater level would likely have continued during the test 

period because no precipitation was received.  Therefore, the static water level for TW-7A has 

been corrected to account for the regional decline in water level and the corrected drawdown in 

TW-7A as result of the pumping of bedrock Well 1 is 0.51 foot. 

The water level in TW-7A recovered rapidly at the end of both the sand and gravel and 

bedrock well tests.  Ninety (90) percent water-level recovery in TW-7A was reached before 

17:00 on January 11, prior to the start of the post-test rain event.  Once the precipitation event 

started on January 11, the rain and snow melt affected the groundwater level in the TW-7A 

which can be seen on the hydrograph. 

 

MONITORING LOCATIONS 

 

During the aquifer test, water-level measurements were collected from onsite and offsite 

monitoring locations to assess the potential for water-level drawdown interference from pumping 

of the sand and gravel and bedrock test wells on the Cannon property.  Water-level 

measurements were collected manually and with pressure transducers from six onsite sand and 

gravel test wells, TW-1A, TW-1B, TW-4, TW-4A, TW-6 and TW-10, which were completed 

during the drilling exploration program.   

Three piezometers and one staff gage were installed in surface-water features located on 

the Cannon property near the pumping wells (Plate 1). The piezometers were constructed from a 

1-foot long, 1.25-inch diameter, stainless-steel, slotted well screen attached to a 5-foot long, 

1.25-inch diameters section of galvanized steel pipe.  The piezometer screens were installed a 

minimum of 2 ft bg.  Groundwater level measurements were recorded from the interior of the 

piezometer and surface-water measurements, where surface water was present, was measured on 

the exterior of the piezometers.   

Piezometer PZ-1 was installed in the wetland feature adjacent to test Wells TW-7/7A and 

TW-11.  PZ-2 was installed in Fishkill Creek, upgradient of the discharge location for the wells 

during the test.  PZ-3 was installed in a wetland area located between TW-10 and Bedrock 

Well 1.  The staff gage, SG-1 was installed in the small pond located between TW-11 and 

Fishkill Creek.   
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Water-level data was also collected from eleven offsite bedrock supply wells during the 

aquifer test. The bedrock wells included domestic water-supply wells for nine residential 

properties, the supply well for the Wastewater Treatment Plant to the south of Bedrock Well 1 

and the former water-supply well for the Town Library located on Route 376. 

The onsite and offsite water-level monitoring locations are shown on Plate 1 and figure 2.  

Hydrographs of the water-level measurements collected from the monitoring locations are 

included in Appendix IV. 

 

Onsite Sand and Gravel Monitoring Wells 

Water-level drawdown was measured in all of the onsite wells during the aquifer test.  

Drawdown occurred from pumping of both the sand and gravel and bedrock aquifers.  Water-

level drawdown as a result of pumping TW-7 and TW-11 in the monitoring wells was evaluated 

based on the recovery that was observed on January 10 when the pumping of the sand and gravel 

wells ended.  The drawdown caused by the pumping TW-7 and TW-11 and the distance to the 

pumping center in the sand and gravel aquifer is summarized in the table below.  The drawdown 

decreases with increasing distance from the pumping center which is normal for a sand and 

gravel aquifer formation. 

 

Table: Summary of Monitoring Well Distance to Sand and Gravel Pumping Center and Water-
Level Drawdown Measured During 48-Hour Pumping Test on Sand and Gravel Wells 

 

Well ID 
Distance to Pumping Center of Sand and 

Gravel wells (feet) 
Drawdown from Sand and Gravel Wells 

Pumping (feet) 

TW-7A 24.2 1.97 

TW-10 150 0.58 

TW-1A 245 0.31 

TW-1B 247 0.28 

TW-4 580 ND 

TW-4A 582 0.09 

TW-6 1,360 ND 

 
ND not discernible 

 

A second water-level recovery event occurred in the monitoring wells following shut 

down of the pump in Bedrock Well 1 on January 11.   As described for TW-7A above, the 
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drawdown values for the monitoring wells at the end of the bedrock well test were adjusted to 

account for the slight natural drawdown trend observed during the background monitoring 

period.  The drawdown caused by the pumping of Bedrock Well 1 and the distance to the 

bedrock well is summarized in the table below.   

 
Table: Summary of Monitoring Well Distance to Bedrock Well 1 and Water-Level Drawdown 

Measured During 72-Hour Pumping Test Conducted on Bedrock Well 1 
 

Well ID Distance to Bedrock Well 1 (feet) Drawdown from Pumping of Bedrock Well 1(feet)

TW-10 275 1.06 

TW-7A 440 0.51 

TW-4 335 5.43 

TW-4A 337 10.64 

TW-1A 610 0.15 

TW-1B 612 0.14 

TW-6 960 3.07 

 

Unlike the sand and gravel aquifer, the drawdown caused by the bedrock well pumping 

does not uniformly decrease with increasing distance from the pumping center.  The largest 

amount of drawdown was observed in TW-4/4A and TW-6.  These test wells were screened in 

the silty sand layer directly overlying the top of bedrock below a thick confining unit of fine sand 

and silt.  For TW-7, TW-7A and TW-11, the confining unit of very fine sand and silt is below the 

sand and gravel layer where the wells are screened.     

 

Onsite Piezometers and Staff Gage 

Water-level measurements were collected from three piezometers during the aquifer test 

conducted on the Cannon property (Plate 1).  Water-level measurement collection was also 

attempted using a staff gage in the small onsite pond located between TW-11 and the Fishkill 

Creek.  However, the surface water in the pond was frozen for the duration of the test period.  No 

hydrograph was created for SG-1 since no relevant data was collected during the pumping test 

period. 

Piezometer PZ-1 was installed approximately 15 feet northwest of TW-7A.  Groundwater 

level measurements were collected from the interior of PZ-1 during the test.  No surface-water 

measurements are reported on the hydrograph during the pumping test period because surface-



    -11- 
 
 

water was frozen for the duration of the test.  The groundwater in PZ-1 showed a slight naturally 

declining trend prior to the start of the pumping. No change in the water level trend was 

measured during the pumping test period.  A slight rise in groundwater level was measured 

during the recovery period; however, the water level did not begin to rise until after the start of 

the precipitation event at 17:00 on January 11.   Unfrozen surface water was measured on the 

exterior of the piezometer on the last day of the recovery period on January 14 as a result of the 

change in weather conditions.  No groundwater level drawdown was discernible in PZ-1 as a 

result of pumping the onsite sand and gravel test wells and bedrock well. 

Piezometer PZ-2 was installed in Fishkill Creek south of TW-4/4A.  Groundwater level 

and surface-water level measurements were collected from the interior and exterior of PZ-2 

during the test. The water level showed a slight natural declining trend prior to the start of the 

pumping which continued throughout the test period and for several hours following shut down 

of Bedrock Well 1 on January 11.  If the groundwater level had been impacted as a result of 

pumping the onsite wells, a rise in water level would have been measured immediately upon shut 

down of the pumping wells, which did not occur in PZ-2.   A rise in groundwater and surface-

water levels was measured during the recovery period after the start of the precipitation event at 

17:00 on January 11.  No water-level drawdown was discernible in PZ-2 as a result of pumping 

the onsite sand and gravel test wells and bedrock well. 

Piezometer PZ-3 was installed approximately 175 feet north of Bedrock Well 1.  

Groundwater level measurements were collected from the interior of PZ-3 during the test.  No 

surface-water measurements are reported on the hydrograph during the pumping test period 

because surface-water was frozen for the duration of the test.  The groundwater in PZ-3 showed 

a slight natural declining trend prior to the start of the pumping which continued throughout the 

test period and for several hours following shut down of Bedrock Well 1 on January 11.  A slight 

rise in groundwater level was measured during the recovery period; however, the water level did 

not begin to rise until after the start of the precipitation event at 17:00 on January 11.  Unfrozen 

surface water was measured on the last day of the recovery period on January 14.  No 

groundwater level drawdown was discernible in PZ-3 as a result of pumping the onsite sand and 

gravel test wells and bedrock well. 
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Existing Bedrock Supply Wells 

Water-level measurements were collected from eleven existing bedrock supply wells 

located near the Cannon property during the pumping test period.  The bedrock wells that were 

monitored included domestic water-supply wells for nine residential properties, the supply well 

for the Wastewater Treatment Plant to the south of Bedrock Well 1 and the former water-supply 

well for the Town Library located on Route 376 (figure 2).  No water-level drawdown was 

observed in any of the offsite bedrock wells monitored during the test period as a result of 

pumping on the Cannon property.  Copies of the hydrographs for the offsite wells monitored are 

included in Appendix IV.   

 

AQUIFER PARAMETER AND SUSTAINABLE YIELD 

 

 An analysis of the pumping test data was completed to calculate the transmissivity and 

storage coefficient for the aquifer and to estimate the potential safe yield of a full-sized sand and 

gravel production well drilled near TW-7 and TW-11.  A distance versus drawdown analysis was 

completed using data from 180-day water-level drawdown projections for the onsite monitoring 

wells (Appendix V). The water-level projections were completed using the combined drawdown 

from the simultaneous pumping of TW-7, TW-11 and Bedrock Well 1.  The resulting distance 

versus drawdown graph shows the theoretical drawdown at the production well site after 

180 days of continuous pumping.  The transmissivity value of the formation near TW-7 and 

TW-11 calculated from the analysis is 29,520 gpd/ft (gallons per day per foot) and the storage 

coefficient is 0.022.   

 Using the calculated transmissivity, a specific capacity for the aquifer can be estimated.  

The result of the specific capacity calculation is dependent on whether the aquifer is confined or 

unconfined.  The geologic logs for TW-7 and TW-11 describe the formation in that area as 

unconfined.  However, other borings at the site showed a significant confining unit of very fine 

sand and silt on the property.  Therefore, a range for specific capacity at the location of 

TW-7/TW-11 has been calculated using both the confined and unconfined variables.  The 

estimated specific capacity range is 14.76 gpm/ft (gallon per minute per foot) to 19.68 gpm/ft.   

 A theoretical yield estimate can be calculated by multiplying the specific capacity by the 

saturated thickness of the sand and gravel formation at the well site.  The saturated thickness at 
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TW-7/TW-11 is approximately 48.4 feet from the top of the well screen to the water table.  

Subtracting 5 feet to allow for a margin of safety above the top of screen, the saturated thickness 

becomes 43.4 feet.  Multiplying the specific capacity by the available saturated thickness 

provides the estimated yield values. To be conservative, the values are reduced by 25% to 

account for variables such as well efficiency that cause a reduction in flow as well yield 

increases. Based on the site-specific parameters for TW-7 and TW-11, the estimate yield for the 

sand and gravel formation at this location is 480 gpm to 640 gpm.   

Sieve analyses conducted on the formation samples collected from TW-7 and TW-11 

indicate that a well design consisting of a 10-foot, 14-inch diameter, 90-slot, high-velocity 

stainless steel well screen set from approximately 53 ft bg to 63 ft bg would be a suitable to 

obtain the yields estimated above from this location.  However, sieve analysis of formation 

samples collected from the actual location of the new production well would need to be 

conducted to confirm the proposed well construction design is appropriate.  A copy of the sieve 

data from the samples collected from TW-7 and TW-11 is included on Appendix VI. 

 The sustainable yield of 350 gpm for Bedrock Well 1 was demonstrated by the stabilized 

water-level drawdown which occurred during the 72-hour pumping test.  Therefore, the combine 

estimated yield for the bedrock and sand and gravel aquifers based on the aquifer test conducted 

is 830 gpm to 990 gpm or 1.2 mgd (million gallons per day) to 1.4 mgd. 

 

WATER QUALITY 

 

 Water samples were collected from Bedrock Well 1, TW-7 and TW-11 during the aquifer 

test on January 10, 2013.  The samples were taken to Envirotest Laboratories, Inc. located in 

Newburgh, New York for analysis.  Samples from Bedrock Well 1 were analyzed for all 

parameters required by the NYSDOH Sanitary Code Part 5, Subpart 5-1 and a MPA sample was 

collected for the assessment for potential GWUDI.  Water samples collect from test wells TW-7 

and TW-11 were analyzed for volatile organic compounds (VOCs) and a shortened list of the 

Part 5 parameters to conduct a preliminary assessment of the water quality of the sand and gravel 

aquifer and potential treatment requirements in the future. 

 Additional VOCs samples were collected from Bedrock Well 1, TW-7 and TW-11 on 

January 9, approximately 24 hours after the start of the test and from Bedrock Well 1 on 
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January 11 prior to the end of the bedrock well test.  The additional VOC samples were collected 

to assess whether the pumping of large volumes of water could potentially mobilize VOC 

contaminants from offsite properties near the Cannon property.  Copies of the laboratory reports 

for the samples collected are included in Appendix VII. 

 

Bedrock Well 1 

 For the water-quality samples collected for the NYSDOH Part 5, Subpart 5-1 analysis, all 

parameters were reported to meet drinking water standards with the exception of iron, 

manganese and color.  The iron concentration for Bedrock Well 1 was reported to be 0.523 mg/l 

which exceeds the NYSDOH MCL for iron of 0.3 mg/l.  The manganese concentration of 

0.285 mg/l does not exceed the individual MCL of 0.3 mg/l for manganese; however, it exceeds 

the combined iron and manganese MCL of 0.5 mg/l.  The reported color for the water sample 

from Bedrock Well 1 was 20 units which exceeds the MCL of 15 units.  

 The turbidity concentration of 4.94 NTU in Bedrock Well 1 was also somewhat elevated.  

Although the turbidity concentration does not exceed the MCL of 5 NTU, the iron, manganese 

and color criteria exceedances in Bedrock Well 1 are likely related to elevated turbidity.  

Additional development by pumping of Bedrock Well 1 will likely decrease the turbidity level in 

the well and result in a reduction in the iron, manganese and color concentrations to below MCL 

criteria. If additional development is not successful in sufficiently reducing concentrations, 

treatment would be needed. 

 The sodium concentration in Bedrock Well 1 was 45 mg/l which exceeds the 

recommended NYSDOH limit of 20 mg/l for people on severely sodium restricted diets.  

Notification of water system customers is required, but no treatment is needed.  The slightly 

elevated sodium of 45 mg/l and chloride concentration of 79.3 mg/l are higher than normal 

background concentrations but are typical of suburban areas with seasonal road salt application.  

The chloride concentration does not exceed the NYSDOH MCL of 250 mg/l. 

 The calcium hardness concentration for Bedrock Well 1 was 206 mg/l which is 

considered hard water.  Treatment to reduce the hardness may be warranted. 

 Trace detections of methylene chloride were reported in the VOC samples collected on 

January 9 and January 11 from Bedrock Well 1.  Methylene chloride was not detected in the 

Part 5 VOC sample collected on January 10.  The concentrations of methylene chloride from the 
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January 9 sample and January 11 sample were 0.629 ug/l (microgram per liter) and 0.669 ug/l, 

just above the labs reporting limit of 0.5 ug/l.  The reported concentrations do not exceed the 

NYSDOH MCL of 5 ug/l.  Methylene chloride is a common laboratory contaminant and the 

trace concentrations reported in the samples are attributed to this considering the Part 5 VOC 

sample reported methylene chloride as not detected, the concentrations reported were very low 

and no other VOCs were detected in any of the samples collected. 

 The results of the MPA sample collected from Bedrock Well 1 reported low potential risk 

for GWUDI.  The temperature and conductivity measurements collected from Fishkill Creek and 

the discharge water from Bedrock Well 1 show no correlation during the test period which also 

indicates a low potential risk.  The temperature measurement collected from Bedrock Well 1 on 

the first day of the test was slightly lower than the data reported from the remainder of the test 

period.  The lower temperature reading was likely the result of outside influence of the cold 

ambient air temperature on the well and discharge appurtenance.  The temperature data from 

later in the test period is more representative of the groundwater conditions in the bedrock 

aquifer.   Graphs for the temperature and conductivity measurements collected are included in 

Appendix VIII. 

 

TW-7 

Similar to the November 2012 samples collected from TW-7, the iron, manganese, 

calcium hardness, color and turbidity were elevated in TW-7 in the samples collected from TW-7 

during the test period.  The elevated turbidity of 50.9 NTU is significantly high and likely a 

contributing factor for the high concentrations reported for iron 4.34 mg/l, manganese 1.27 mg/l 

and color 100 units which exceed NYSDOH MCL criteria.  Careful development of a properly 

designed and installed sand and gravel production well will likely reduce these concentrations; 

however, it is very likely that concentrations would remain above the MCL and treatment would 

be needed.  The calcium harness concentration was 202 mg/l which may also warrant treatment 

to reduce hardness. 

All VOCs were reported as not detected in both the January 9th and January 10th samples 

collected.  The temperature and conductivity measurements collected from Fishkill Creek and 

the discharge water from TW-7 show no correlation during the test period which indicate a low 
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potential risk for GWUDI.  Graphs for the temperature and conductivity measurements collected 

are included in Appendix VIII. 

 

TW-11 

The concentrations of iron, manganese, calcium hardness, color and turbidity were also 

elevated in TW-11.  The elevated turbidity of 50.8 NTU is significantly high and likely is a 

contributing factor for the high concentrations reported for iron 4.5 mg/l, manganese 0.9 mg/l 

and color 100 units.  Careful development of a properly designed and installed sand and gravel 

production well will likely reduce these concentrations; however, it is very likely that 

concentrations would remain above the MCL and treatment would be needed. The calcium 

harness concentration was 188 mg/l which may also warrant treatment to reduce hardness. 

All VOCs were reported as not detected in both the January 9 and January 10 samples 

collected. The temperature and conductivity measurements collected from Fishkill Creek and the 

discharge water from TW-11 show no correlation during the test period which indicate a low 

potential risk for GWUDI.   Graphs for the temperature and conductivity measurements collected 

are included in Appendix VIII. 

 

CONCLUSIONS 

 

 Bedrock Well 1 demonstrated stabilized yield and water-level drawdown at a pumping 

rate of 350 gpm during the 72-hour aquifer test conducted. 

 

 TW-7 and TW-11 were pumped at a combined rate of 129 gpm during the simultaneous 

aquifer test conducted.  Stabilized water-level drawdown occurred in the adjacent 

monitoring well TW-7A during the test period. 

 

 Water-level drawdown was measure in the onsite sand and gravel monitoring wells from 

pumping of bedrock Well 1 and sand and gravel test wells during the pumping test 

period.  No water-level drawdown was measured in the onsite piezometers as a result of 

pumping in either aquifer and no water-level drawdown was measured in any of the 

offsite bedrock wells monitored during the test period. 



    -17- 
 
 

 Using water-level drawdown information from the monitoring wells during simultaneous 

pumping in the bedrock and sand and gravel aquifers, 180-day drawdown projections 

were completed for the onsite monitoring wells.  The projected drawdowns were used to 

create a distance versus drawdown analysis and calculated an aquifer transmissivity of 

29,520 gpm/ft, a storage coefficient of 0.22 and an estimated specific capacity range of 

14.76 gpm/ft to 19.19.68 gpm/ft for the sand and gravel formation at the location of 

TW-7/TW-11.  Based the aquifer saturated thickness, the estimated yield for a full-size 

sand and gravel production well at the location of TW-7/11 is 480 gpm to 640 gpm.   

 
 The iron, manganese and color concentrations in Bedrock Well 1 exceeded the NYSDOH 

MCL criteria.  Additional development by pumping the well to waste to reduce turbidity 

would likely decrease these concentrations; however, treatment may be required.  The 

sodium concentration of 45.0 mg/l exceeds the NYSDOH notification level for people on 

sodium restricted diets and the calcium hardness of 206 mg/l indicates hard water that 

may require treatment.  Trace concentration of methylene chloride were reported in two 

of the three VOC samples collected.  Methylene chloride is a common laboratory 

contaminant and the detections are attributed to this.  

 

 The iron, manganese, color and turbidity concentrations in TW-7 and TW-11 exceeded 

the NYSDOH MCL criteria.  Careful development of a properly designed and installed 

sand and gravel production well would likely reduce these concentrations; however, it is 

very likely that concentrations would remain above the MCL and treatment would be 

needed.  The calcium hardness in TW-7 and TW-11 were also elevated and treatment 

may be needed to reduce hardness. 

 

 Based on the bedrock aquifer test conducted at the site, with the approval of the 

NYSDOH, Dutchess County Department of Health, and the New York State Department 

of Environmental Conservation, Bedrock Well 1 could be converted to a production well 

yielding 350 gpm (504,000 gallons per day).  Based on the available drawdown in 

Bedrock Well 1 at the end of the test period, it is likely that yields higher than 350 gpm 

from the bedrock aquifer are achievable. 
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 The sand and gravel aquifer in the vicinity of TW-7 and TW-11 is also productive with 

an estimated yield capacity of 480 gpm to 640 gpm.  A full-sized sand and gravel 

production well would need to be installed and a second aquifer test conducted to 

demonstrate stabilized yield and water-level drawdown before approval to bring the well 

into service could be pursued. 

 

 Based on the aquifer testing conducted on the Cannon Property to date, the combined 

yield estimate of the bedrock and sand and gravel wells is 1.2 to 1.4 mgd.  

 

 LBG recommends that groundwater resource development in the bedrock aquifer be 

pursued first on the Cannon property.  The site affords adequate space for the drilling of 

additional high-yielding bedrock wells at favorable locations.  The cost for bedrock well 

construction is significantly lower than sand and gravel production wells and the 

concentrations of iron and manganese were lower in the bedrock aquifer which would 

reduce potential treatment costs.  Consideration should be given to completing a larger-

diameter (10-inch) bedrock production wells to increase the maximum yield potential of 

the well(s). 

 
LEGGETTE, BRASHEARS & GRAHAM, INC. 
 
 
 
Stacy Stieber 
Senior Hydrogeologist 

 
Reviewed By: 
 
 
Thomas P. Cusack, CPG 
Principal 
 
cmm 
March 5, 2013 
H:\East Fishkill (T)\2013\Pumping Test Report, Final.docx



     

LEGGETTE, BRASHEARS & GRAHAM, INC. 

FIGURES 

  



Site Location

SITE LOCATION MAP

SOURCE: USGS TOPOGRAPHIC QUADRANGLE HOPEWELL JUNCTION, NEW YORK (PHOTOREVISED 1981)

TOWN OF EAST FISHKILL
CANNON PROPERTY

EAST FISHKILL, NEW YORKNEW YORK

QUADRANGLE LOCATION

O
:\

D
W

G
\T

o
w

n
 o

f 
E

a
st

 F
is

h
ki

ll\
C

a
n

n
o

n
 P

ro
p

e
rt

y\
S

L
M

.d
w

g
, L

a
yo

u
t1

, 3
/6

/2
0

1
3

 9
:4

9:
07

 A
M

, A
cr

oP
lo

t.p
c3



Site Location

9 Arrowhead Rd
20 Creekside Rd

10 Creekside Rd
4 Brook Ln

48 Palen Rd

144 Bohl Rd
22 Stephen Dr

37 Stephen Dr
1 Mark Ln

East Fishkill Wastewater Treatment Plant

East Fishkill Library

OFFSITE WELL MONITORING LOCATIONS

SOURCE: USGS TOPOGRAPHIC QUADRANGLE HOPEWELL JUNCTION, NEW YORK (PHOTOREVISED 1981)

TOWN OF EAST FISHKILL
CANNON PROPERTY

EAST FISHKILL, NEW YORK
NEW YORK

QUADRANGLE LOCATION

9 Arrowhead Rd

LEGEND

APPROXIMATE LOCATION OF
OFFSITE BEDROCK WELL

O
:\

D
W

G
\T

o
w

n
 o

f 
E

a
st

 F
is

h
ki

ll\
C

a
n

n
o

n
 P

ro
p

e
rt

y\
2

0
1

3
\F

ig
2

.d
w

g
, L

a
yo

u
t1

, 3
/6

/2
0

1
3

 9
:4

8:
56

 A
M

, A
cr

oP
lo

t.p
c3



     

LEGGETTE, BRASHEARS & GRAHAM, INC. 

APPENDIX I 

  








































































































































































































































































































































































































	figs.pdf
	SLM
	Layout1


	plate 1.pdf
	Site Map
	Layout1





