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1.0 INTRODUCTION 

Crossroads Ventures, LLC (Crossroads) proposes to construct a resort that offers 
access to Belleayre Mountain Ski Center, golf, and spa among other amenities. The 
Modified Belleayre Resort at Catskill Park (Resort) is divided into two areas served by 
the two hotels (Wildacres Resort and The Highmount Spa Resort) and other detached 
units. The project is located both in the Town of Shandaken and Town of Middletown 
which are in Ulster and Delaware County, New York.  This Resort will include hotel 
rooms, restaurants, retail stores, spa and fitness centers, pools, golf club, and detached 
lodging units.  The Resort site occupies approximately 738 acres and is located 
adjacent to the existing Belleayre Mountain Ski Center south of NYS Route 28 (refer to 
“Site Location Map,” Appendix A).    

All the water supply at the various Resort buildings will be provided by the Pine Hill 
Water Company a privately owned water transportation corporation that will serve 
the Resort exclusively.  

A new water supply will be created from ground water wells and a new water 
treatment plant will be constructed to supply the needs of the Resort. The water 
infrastructure will include water mains, booster pump stations, pressure regulating 
valve vaults, and ground storage tanks to provide potable water and fire flow to all 
the building within the Resort property.  
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2.0 WATER DEMAND 

Expected water demands for the Resort is summarized in Table 2-1.  
 

Table 2-1 
Water Demand 

Facility Type Water Demand (gpd) 
Wildacres Hotel 47,200 
Wildacres Detached Lodging Units 41,900 
Golf Course (clubhouse, maintenance)    9,900 

Wildacres Sub-Total 99,000 
Highmount Hotel 34,200 
Highmount Detached Lodging Units 23,600 
Wilderness Activity Center   2,000 

Highmount Sub-Total 59,800 
Total  158,800 

Daily Flow Peaking Factor 1.65 
Maximum Daily Demand  262,000 gpd or 182 gpm 

 

These demand rates represent the full build out condition with 100% occupancy 
which would be the maximum day flow. An average day is estimated when the Resort 
is at 70% capacity or approximately 111,000 gpd.  

Additionally, a peaking factor of 1.65 was applied to the maximum day flow to 
determine the maximum daily demand of the well field and the treatment plant. 
Appendix B has a detailed water demand estimate for the proposed facilities.  

2.1 Fire Flows 

Fire flows for the resort were estimated based on the recommendations from the 
Insurance Service Office (ISO). The fire flow calculations are included in Appendix C.  

The facilities requiring the highest fire flows are the two largest buildings, the 
Wildacres hotel/conference center (3,100 gpm) and the Highmount Hotel and Spa 
(2,700 gpm). For these flow ranges, ISO recommends a three hour fire flow. Thus, 
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560,000 gallons and 485,000 gallons of fire flow are needed respectively for each of the 
water storage tanks in addition to the amount needed for water use.   

2.2 Water Conservation Program 

Water conservation and the efficient use of potable water will be designed into the 
Resort buildings. Water saving features such as low flow showers and toilets will be 
standard. In public bathroom areas, automatic water use fixtures will be installed to 
conserve water.  

The Resort has a built-in incentive to use potable water efficiently because it must rely 
on its own ground water wells for supply and it must operate and pay all of the cost 
to provide and treat the water used. Additionally, the Resort will have to pay the 
NYCDEP for all the wastewater that is pumped to the NYCDEP wastewater treatment 
plant.  

- 3 - 
  



C.T. MALE ASSOCIATES, P.C. 
 
 

3.0 WATER SUPPLY 

The water supply to meet the design water demand of 262,000 gpd will be provided 
by two well fields identified as the K and Q Well fields. The locations of these well 
fields are shown in the preliminary design drawings included in Appendix D.  

The K Well field has three wells that will be used, Well K2, K3 and K4. The K Well 
field is capable of sustaining a long term, average pumping rate of 157 gpm and the 
well pumps will be designed to not exceed that pumping rate. Well K4 is the largest 
well and has a capacity of 82 gpm. Wells K2 and K3 can each produce 75 gpm.  

The Q Well field has one well that will be used for potable water and Well Q1 has a 
long term, average yield of 45 gpm.  

To meet the requirements of NYSDOH, a well field must supply the maximum daily 
demand with the largest well out of service. The Resort’s well fields meet this 
requirement (K2 (75 gpm) +K3 (75 gpm) + Q1 (45 gpm) =195 gpm) 

Since these wells have sufficient capacity to provide the maximum daily demand with 
the largest well out of service, no other source of water will be used to supply the 
Resort.  

Appendix E has a copy of the hydrology report for these wells that documents their 
construction, testing and documents their capacity rating.  
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4.0 WATER TREATMENT  
 
Based on the water quality data collected from the proposed well fields, arsenic 
removal will be required plus chlorine disinfection. See Appendix F for water quality 
results.  
 
Microfiltration is proposed for water treatment.  The microfiltration plant will be a 
cost effective approach, both in terms of capital expenditure and operation and 
maintenance costs, while meeting the requirements of the NYSDOH.   
 
Several manufacturers have developed microfiltration systems to effectively filter 
drinking water.  This system generally consists of pressure vessels containing either 
synthetic or natural membranes to effectively filter water.  The membranes used for 
microfiltration typically have a nominal pore size of 0.1 micron.  The membrane 
filtration process will be preceded by chemical addition.  The chemical addition 
consists of coagulants that help smaller particles (arsenic) stick together to form larger 
particles which can then be more readily filtered out.   
 
Liquid chlorine or sodium hypochlorite will be used for disinfection and for providing 
chlorine residual in the distribution system.  
 
A conventional membrane microfiltration plant consists of a rack or several racks of 
membrane vessels that filter the raw water following chemical addition.  Periodically, 
these membranes must be backwashed and cleaned to clear particulate matter 
retained in the vessel by the membranes.  The period of time between backwash cycles 
varies depending on the amount of particulate matter being filtered from the raw 
water.  These membranes must be chemically cleaned once the membranes develop a 
buildup of material or scale that cannot be cleaned by routine backwashing. 
 
The membrane microfiltration system requires a set of automatic controls and a set of 
manual controls.  Various manufacturers provide complete skid mounted membrane 
filtration systems specifically designed for filtration of small water supplies.  These 
systems are purchased from the manufacturer complete with all equipment required 
to efficiently filter raw water including pumps, backwash pumps, chemical storage 
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tanks, automatic and manual controls, a computer, water quality monitoring 
equipment, piping, membrane filtration units, air compressor, and all electrical 
connections among other features. 
 
The backwash water generated by the micofiltration system will be discharged to the 
sewer system. 
 
This microfiltration system consists of a series of vessels containing water filtration 
membranes in a rack.  These membranes would filter the water until a pre-determined 
pressure drop across the membranes had been reached, then the unit automatically 
initiates a backwash cycle.  This membrane system is capable of 4.5 to 7 log removal of 
Giardia and Cryptosporidium and producing a finished water with turbidity of less 
than 0.1 NTU, therefore, meeting the NYSDOH requirements. 
 
This microfiltration system would include construction of a new building near the golf 
maintenance building.  The filtration system would be located inside this building 
along with all associated piping and controls.  The final system would include a base 
system skid consisting of all piping, controls, pumps, backwash pumps, chemical 
storage tanks, and system computer.  Two (2) skids of membrane units would be 
installed adjacent to the base unit.  This system would be designed for a peak flow 
capacity of approximately 262,000 gpd, with each skid being capable of providing full 
treatment of the 262,000 gpd (full redundancy). 
 
It is expected that the membrane units would automatically enter a backwash cycle 
approximately every 20 minutes while in operation.  The backwash cycle will typically 
take about 90 seconds to complete prior to returning to filtration operation.  The 
membrane units require chemical cleaning, as discussed earlier.  It is anticipated that 
the chemical cleaning process would require about two hours of operator attention 
about every 30 days.  The filters would be off-line during this process. 
 
Appendix G includes a preliminary layout of the proposed water treatment plant 
information.  
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5.0 WATER DISTRIBUTION SYSTEM AND STORAGE 

The water distribution system will serve all the facilities in the Resort and provide 
water storage for water use and fire protection. Because of the mountainous terrain of 
the area being served, various pump stations and pressure reducing vaults will be 
used to regulate the water pressure between 120 psi and 80 psi in the mains. All 
buildings will need to have pressure reducing valves to control pressures in the 
buildings.  

5.1 Wildacres Resort 

The raw water from the well fields will be pumped to the water treatment plant 
located near the golf course maintenance in the Wildaces Resort area. After the water 
is treated, a 16, 12 and 8-inch water mains will provide water service and fire 
protection to the all of the buildings at the Wildacres Resort.  

Based on water demands approximately 100,000 gallons is needed for water storage 
(one day useage) plus 560,000 gallons for fire flow. Thus, the water storage tank for 
the Wildacres section will be approximately 660,000 gallons. To minimize aesthetic 
impacts, the concrete tank will be partially buried to limit its height and the top will be 
painted an earth tone color. 

The Wildacres tank will be filled by the high lift pumps at the water treatment plant. It 
will provide pressure for the Wildacres Hotel and other detached units. Pressure 
reducing vaults will be needed in line with the 12-inch water main to lower the 
pressure at the detached lodging units. 

5.2 Highmount Spa Resort 

The Highmount Hotel, Highmount detached lodging units and Wilderness Activity 
Center will be served by a 16, 12 and 8-inch water mains that are fed from the 
Wildacres Resort area and loops around the Highmount Hotel.  

Based on water demands approximately 60,000 gallons is needed for water storage 
(one day usage) plus 485,000 gallons for fire flow. Thus, the water storage tank for the 
Highmount section will be approximately 545,000 gallons. To minimize aesthetic 
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impacts, the concrete tank will be partially buried to limit its height and the top will be 
painted an earth tone color.  

The Highmount tank will be filled from a booster pump station in the Wildacres area. 
The tank elevation will provide pressure for the Highmount Hotel. A Wildacres 
booster pump station will provide pressure for the detached units located above the 
tank. Based on pressures a second pump station is needed to reach the units at the 
highest elevations. Both pump stations will require fire pumps.  

  

5.4 Off-Site Water 

The Resort will not connect any properties outside its property to its water system. 
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6.0 OPERATION AND MAINTENANCE 

All of the proposed infrastructure, including the wells, water treatment plant, water 
lines, pump stations, and storage tanks will be owned and operated by the Pine Hill 
Water Company. 

Since the proposed water system will be a public water supply, the Pine Hill Water 
Company will have licensed water operators that will operate the well fields, water 
treatment plant, and distribution system in conformance with NYSDOH regulations.  
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APPENDIX B 

Water Demands Estimates 
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APPENDIX C 

Fire Flow Calculations 
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Preliminary Design Drawings 

 
 



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:0
3 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

1.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:0
5 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

2.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:0
6 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

3.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

16
/2

01
2 

4:
02

 P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

4.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:0
8 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

5.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

13
/2

01
2 

3:
25

 P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

6.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



34

35

36

37

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
0 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

7.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



38

39

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
2 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

8.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



40

49

484746

44

43

41

42

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
3 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

9.
dw

g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



50

45

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
5 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

10
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



WATERS OF THE US, INCLUDING WETLANDS,
BOUNDARIES WERE DELINEATED BY RICHARD P.
FUTYMA OF THE LA GROUP, P.C. ON JULY 30 , 2009
AND AUGUST 24, 2009. FLAG LOCATIONS SHOWN
ARE AS PER SURVEYED LOCATIONS PROVIDED BY
RETTEW ENGINEERING & SURVEYING, P.C.

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
7 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

11
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



WATERS OF THE US, INCLUDING WETLANDS,
BOUNDARIES WERE DELINEATED BY RICHARD P.
FUTYMA OF THE LA GROUP, P.C. ON JULY 30 , 2009
AND AUGUST 24, 2009. FLAG LOCATIONS SHOWN
ARE AS PER SURVEYED LOCATIONS PROVIDED BY
RETTEW ENGINEERING & SURVEYING, P.C.

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:1
9 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

12
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
1 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

13
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
2 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

14
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



33

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
4 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

15
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
5 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

16
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



25

26

27

28

29
30

31

32

Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
7 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

17
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:2
8 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

18
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

1/
20

12
 4

:3
0 

P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

19
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



Drawing

Project:
Date:

Revisions

P
R

E
LI

M
IN

A
R

Y 
W

A
TE

R
 A

N
D

 S
E

W
E

R
 D

E
S

IG
N

07074

S
av

e 
D

at
e:

 
2/

21
/2

01
2 

3:
52

 P
M

Fi
le

 N
am

e:
 

K
:\P

ro
je

ct
s\

09
90

07
\C

iv
il\

P
N

20
.d

w
g

P
lo

tte
d 

B
y:

E
R

N
S

T,
 J

O
H

N

Checked

Design

Drawn

the LA group

© the LA Group

Key Plan

NORTH

2010

P
R

E
P

A
R

E
D

 F
O

R
:

C
ro

ss
ro

ad
s 

Ve
nt

ur
es

, L
.L

.C
.

P
O

 B
ox

 2
67

M
t. 

Tr
em

pe
r, 

N
Y 

12
45

7

This drawing is not certified for the
purposes of construction, unless it
is specifically noted  as issued for
construction.

Submission:

FOR REGULATORY
APPROVALS ONLY

DRAFT PRINT

Th
e 

M
od

ifi
ed

 B
el

le
ay

re
 R

es
or

t a
t C

at
sk

ill
 P

ar
k

W
ild

ac
re

s 
R

es
or

t &
 T

he
 H

ig
hm

ou
nt

 S
pa

 R
es

or
t

To
w

n 
of

 S
ha

nd
ak

en
 &

 T
ow

n 
of

 M
id

dl
et

ow
n,

 N
ew

 Y
or

k



C.T. MALE ASSOCIATES, P.C. 
 
 

 

 

 

 

 

 

 

 

APPENDIX E 

Well Field Hydrology Report 

 
 



Diane

Tom
Text Box
Pumping Tests at the K Well Field and Q1 WellFleischmanns, New YorkBelleayre Resort at Catskill ParkPrepared for:Crossroads Ventures LLC72 Andrew Lane RdP.O. Box 267Mount Tremper, New York  12457June 22, 2009                                                                                 

Diane
Stamp



Geology

Hydrology

Water Supply

Remediation

679 Plank Road • Clifton Park, New York 12065 • (518) 348-6995 • FAX (518) 348-6966
www.alphageoscience.com

Tom
Text Box
Pumping Tests at the K Well Field and Q1 WellFleischmanns, New YorkBelleayre Resort at Catskill ParkPrepared for:Crossroads Ventures LLC72 Andrew Lane RdP.O. Box 267Mount Tremper, New York  12457 Prepared by:Alpha Geoscience679 Plank RoadClifton Park, New York  12065June 22, 2009



 
TABLE OF CONTENTS 

EXECUTIVE SUMMARY ............................................................................................................. i 
1.0 INTRODUCTION .............................................................................................................. 1 
2.0 K WELL PUMPING TESTS.............................................................................................. 2 

2.1 SCOPE OF WORK................................................................................................. 2 
2.2 METHODS ............................................................................................................. 3 

2.2.1 Test Setup.................................................................................................... 3 
2.2.2 Precipitation Monitoring............................................................................. 4 
2.2.3 Water Level Monitoring ............................................................................. 5 

2.2.3.1 K Wells ........................................................................................ 5 
2.2.3.2 Bedrock Residential Wells........................................................... 6 
2.2.3.3 Village Wells ............................................................................... 6 
2.2.3.4 Streams......................................................................................... 8 

2.2.4  Spring Flow Monitoring ............................................................................. 8 
2.2.5 Water Quality Testing................................................................................. 9 
2.2.6 Step Rate Testing ...................................................................................... 10 
2.2.7 Constant Rate Testing ............................................................................... 10 

2.2.7.1 K2 & K4 Simultaneous Testing................................................. 11 
2.2.7.2 K3 & K4 Simultaneous Testing................................................. 11 

2.2.8 GWUDI Evaluation .................................................................................. 12 
2.2.9 Down Hole Temperature and Conductivity Logging ............................... 13 

2.3 RESULTS ............................................................................................................. 13 
2.3.1 Conditions ................................................................................................. 13 
2.3.2 Pretest Data Analysis ................................................................................ 14 
2.3.3 K2-K4 Simultaneous Constant Rate Pumping Test.................................. 15 

2.3.3.1 Drawdown.................................................................................. 15 
2.3.3.1.1 Pumping Wells............................................................ 15 
2.3.3.1.2 Observation Wells....................................................... 16 

2.3.3.2 Recovery .................................................................................... 17 
2.3.4 K3-K4 Simultaneous Constant Rate Pumping Test.................................. 17 

2.3.4.1 Drawdown.................................................................................. 17 
2.3.4.1.1 Pumping Wells............................................................ 17 
2.3.4.1.2 Observation Wells....................................................... 19 

2.3.4.2 Recovery .................................................................................... 20 
2.3.4.3 Water Quality............................................................................. 21 

2.3.4.3.1 Field Sampling ............................................................ 21 
2.3.4.3.2 Analytical Sampling.................................................... 22 

2.3.5 Ground Water/Surface Water Evaluation ................................................. 23 
2.3.6 Down Hole Conductivity and Temperature Logging ............................... 25 

2.4  SUMMARY AND CONCLUSIONS ................................................................... 25 
2.4.1 K2-K4 Simultaneous Constant Rate Pumping Test, 130 gpm total.......... 25 
2.4.2 K3-K4 Simultaneous Constant Rate Pumping Test, 157 gpm total.......... 26 
2.4.3 General...................................................................................................... 27 

3.0 Q1 WELL PUMPING TEST............................................................................................ 28 
3.1 SCOPE OF WORK............................................................................................... 29 



 
3.2 METHODS ........................................................................................................... 29 

3.2.1 Step Rate Testing ...................................................................................... 29 
3.2.2 Constant Rate Testing ............................................................................... 30 
3.2.3 Test Setup.................................................................................................. 30 
3.2.4 Precipitation Monitoring........................................................................... 31 
3.2.5 Water Level Monitoring Locations and Data Collection.......................... 32 

3.2.5.1 Well Q1...................................................................................... 32 
3.2.5.2 Village Wells ............................................................................. 33 
3.2.5.3 Bedrock Residential and Commercial Wells ............................. 34 
3.2.5.4 Bedrock Wells Owned by Crossroads ....................................... 35 
3.2.5.5 Streams....................................................................................... 35 

3.2.6  Spring Flow Monitoring ........................................................................... 35 
3.2.7 Water Quality Testing............................................................................... 36 
3.2.8 GWUDI Evaluation .................................................................................. 37 
3.2.9 Down Hole Temperature and Conductivity Logging ............................... 37 

3.3 RESULTS ............................................................................................................. 38 
3.3.1 Conditions ................................................................................................. 38 
3.3.2 Q1 Constant Rate Pumping Test............................................................... 38 

3.3.2.1 Drawdown.................................................................................. 38 
3.3.2.1.1 Well Q1....................................................................... 38 
3.3.2.1.2 Village Wells .............................................................. 40 
3.3.2.1.3 Residential and Commercial Wells............................. 40 
3.3.2.1.4 Crossroads’ Monitoring Wells.................................... 41 
3.3.2.1.5 Village Well 2 ............................................................. 42 
3.3.2.1.6 Fleischmanns Springs ................................................. 42 

3.3.2.2 Recovery .................................................................................... 42 
3.3.3 Q1 Water Quality...................................................................................... 43 

3.3.3.1 Field Sampling ........................................................................... 43 
3.3.3.2 Analytical Sampling................................................................... 44 

3.3.4 Ground Water/Surface Water Evaluation ................................................. 45 
3.4 GEOPHYSICAL LOGGING................................................................................ 46 
3.5 TEST CONDITIONS vs. HISTORICAL CONDITIONS.................................... 47 

3.5.1 Fleischmanns Springs ............................................................................... 47 
3.5.2 Well Water Levels .................................................................................... 48 
3.5.3 Precipitation .............................................................................................. 49 

3.6 EFFECTS OF PUMPING VILLAGE WELL 2 ................................................... 50 
3.7 COMBINED EFFECTS OF PUMPING WELLS Q1 AND 2 ............................. 51 
3.8  SUMMARY AND CONCLUSIONS ................................................................... 53 

3.8.1 Q1 Constant Rate Pumping Test, 45 gpm................................................. 53 
3.8.2 Well 2 Pumping Test ................................................................................ 54 
3.8.3 Q1 and Well 2 Combined Effects ............................................................. 54 

 
 
 
 



 
TABLES 
 
Table 1: Precipitation at the K Well Field 
Table 2A: Elevation Survey Data - K Well Testing 
Table 2B: Well Head Configuration During Pumping Tests 
Table 3: Banks Well Water Level Data 
Table 4: Coombs Well Water Level Data  
Table 5: Village Well 3 Water Level Data 
Table 6: Village Well 4 Water Level Data 
Table 7: Trailer Well Water Level Data  
Table 8: Todd Mountain Brook Water Level Data  
Table 9: Emory Brook Water Level Data 
Table 10: Bush Kill Water Level Data 
Table 11: K1 Spring Yield Data 
Table 12: Water Quality Field Data from K2, K3 and K4 
Table 13: Todd Mountain Brook Water Quality Field Data 
Table 14: Emory Brook Water Quality Field Data 
Table 15: Bush Kill Water Quality Field Data 
Table 16: Chronological Summary of Testing Related Events 
Table 17: Well K2 Discharge Rate Data, K2-K4 Pumping Test 
Table 18: Well K4 Discharge Rate Data, K2-K4 Pumping Test 
Table 19: Well K3 Discharge Rate Data, K3-K4 Pumping Test 
Table 20: Well K4 Discharge Rate Data, K3-K4 Pumping Test 
Table 21: Stream Temperature Data from Automated Loggers 
Table 22: K1 Spring Water Quality Data 
Table 23: Well Q1 Pumping Rate Data 
Table 24: Precipitation at Well Q1 
Table 25: Elevation Survey Data – Q1 Well Testing 
Table 26: Manual Water Level Data – Well Q1 
Table 27: Manual Water Level Data – Fleischmanns Well 1A  
Table 28: Manual Water Level Data – Fleischmanns Well 4 
Table 29: Manual Water Level Data – Realty Well 
Table 30: Manual Water Level Data – Moran Well  
Table 31: Manual Water Level Data – Dignes Well 
Table 32: Manual Water Level Data – Janis East Well 
Table 33: Manual Water Level Data – Z Well 
Table 34: Manual Water Level Data – Well Q2 
Table 35: Manual Water Level Data – Emory Brook 
Table 36: Well Q1 Water Quality Field Data 
Table 37: Emory Brook Water Quality Field Data 
Table 38: Village Well 2 Distance vs. Drawdown Data 
Table 39: Well Q1 Distance vs. Projected Drawdown Data 
Table 40: Village Well 2 vs. Projected Drawdown Data 
Table 41: 180 Day Drawdown Projections, Simultaneous Pumping of Well Q1 and Well 2 
 



 
FIGURES 

Figure 1: Location Map - K-Well Pumping Tests 
Figure 2: Pumping Discharge Route – K-Well Pumping Tests 
Figure 3: Well K1 Linear Plot of Water Level Data  
Figure 4: Well K2 Linear Plot of Water Level Data 
Figure 5: Well K3 Linear Plot of Water Level Data 
Figure 6: Well K4 Linear Plot of Water Level Data  
Figure 7: Mansion Well  Linear Plot of Water Level Data 
Figure 8: Village Well 1A Linear Plot of Water Level Data 
Figure 8A: Village Well 1A Detail of Water Level Data 
Figure 9: Todd Mountain Brook Linear Plot of Water Levels 
Figure 10: Emory Brook Linear Plot of Water Levels 
Figure 11: Bush Kill Linear Plot of Water Levels 
Figure 12: Banks Well Linear Plot of Water Levels 
Figure 13: Coombs Well Linear Plot of Water Levels 
Figure 14: Village Well 3 Linear Plot of Water Levels 
Figure 15: Village Well 4 Linear Plot of Water Levels 
Figure 16: Trailer Well Linear Plot of Water Levels 
Figure 17: Well K1 Linear Plot Water Temperature 
Figure 18: Well K2 Linear Plot Water Temperature 
Figure 19: Well K3 Linear Plot Water Temperature 
Figure 20: Well K4 Linear Plot Water Temperature 
Figure 21: Mansion Well Linear Plot Water Temperature 
Figure 22: Village Well 1A Linear Plot Water Temperature 
Figure 23: Well K2 Field Water Quality 
Figure 24: Well K3 Field Water Quality 
Figure 25: Well K4 Field Water Quality 
Figure 26: Stream Temperature Data from Automated Loggers 
Figure 27: Production Well and Monitoring Locations – Well Q1 Pumping Test 
Figure 28: Pumping Discharge Route – Well Q1 Pumping Test 
Figure 29: Emory Brook Linear Plot of Manual Water Level Data  
Figure 30: Well Q1 Linear Plot of Manual Water Level Data 
Figure 31: Village Well 1A Water Levels in 2008 
Figure 32: Village Well 4 Water Levels in 2008 
Figure 33: Realty Well Water Levels in 2008 
Figure 34: Moran Well Water Levels 
Figure 35: Dignes Well Water Levels in 2008 
Figure 36: Janis East Well Water Levels in 2008 
Figure 37: Janis East Well – Water Level Detail 
Figure 38: Z Well Water Levels in 2008 
Figure 39: Well Q2 Water Levels in 2008 
Figure 40: Distance vs. Drawdown, Q1 Pumping at 45 gpm 
Figure 41: Fleischmanns Spring Flow 
Figure 42: Well Q1 Recovery 
Figure 43: Well Q2 Recovery 



 
Figure 44: Well Q1 Discharge Water Temperature 
Figure 45: Well Q1 Downhole Water Temperature 
Figure 46: Well Q1 Turbidity and Specific Conductivity 
Figure 47: Well Q1 pH vs. Emory Brook pH 
Figure 48: Emory Brook Temperature Data from Automated Logger 
Figure 49: Village Well 2, Semi-log Plot of Drawdown Data, November 14-15, 2000  
Figure 50: Well Q1 Response to Pumping at Well 2, Linear Plot of Transducer Data 
Figure 50A: Well Q1 Response to Pumping at Well 2, Semi-log Plot of Transducer Data 
Figure 51: Distance vs. Projected Drawdown, Q1 Pumping at 45 gpm 
 
 
APPENDICES 
  
Appendix A: Pumping Test Protocol - K Well Tests 
Appendix B: Photographs 
Appendix C: Precipitation at Belleayre Ski Center, August – October, 2007 
Appendix D: Well Driller’s Logs, K Well Tests 
Appendix E: Compact Disc with Data Logger Files – K Well Tests 
Appendix F: Laboratory Reports for NYSDOH Part 5 Analyses – K Wells 
Appendix G: Laboratory Reports of Microscopic Particulate Analysis – K Wells  
Appendix H: Down Hole Temperature and Conductivity Logs – K Wells 
Appendix I: K2 and K4 Semi-Log and Stabilization Plots, K2-K4 Constant Rate Test 
Appendix J: K3 and K4 Semi-Log and Stabilization Plots, K3-K4 Constant Rate Test 
Appendix K: Pumping Test Protocol with NYSDOH and NYSDEC Endorsements - Q1 Well 

Test 
Appendix L: Precipitation at Belleayre Ski Center, October - November, 2008  
Appendix M: Well Driller’s Logs, Q1 Well Test 
Appendix N: Compact Disc with Data Logger Files - Q1 Well Test 
Appendix O: Village of Fleischmanns Spring Flow Data 
Appendix P: Laboratory Reports for NYSDOH Part 5 Analyses – Q1 Well 
Appendix Q: Laboratory Reports for Microscopic Particulate Analysis – Q1 Well 
Appendix R: Down Hole Temperature and Conductivity Logs – Q1 Well 
Appendix S: Well Q1 Drawdown and Stabilization Plots, Constant Rate Test 
Appendix T: Historical Water Levels 
Appendix U: Historical Autumn Precipitation Record at Belleayre Ski Center 
Appendix V: Well Q1, 180-day Drawdown Projections, Observation Wells 
Appendix W: Well 2, 180-day Drawdown Projections, Observation Wells  

 

 

 



 

 Page i  

EXECUTIVE SUMMARY 

 
Crossroads Ventures LLC conducted pumping tests on new wells in 2007 and 2008 as part of 

developing a potable water supply for the proposed Belleayre Resort at Catskill Park (the 

Resort).  The impetus for installing and testing the new wells was to avoid the use of the 

Rosenthal wells, which are located in the Birch Creek valley in Pine Hill, New York.  Concerns 

had been raised regarding the use of the Rosenthal wells and the potential effect on the flow in 

Birch Creek.  The preference of the non-governmental organizations, which were signatories to 

the Agreement In Principle for this project, was to prioritize the use of other potable water 

sources over the Rosenthal wells.  In keeping with this preference, the new wells are located 

outside of the Birch Creek drainage system and near the Village of Fleischmanns, New York (the 

Village). 

 

Two, three-day duration, constant rate pumping tests were conducted in autumn 2007 at the K 

well field, which consists of three production wells (K2, K3 and K4) that are located near the 

west end of the Village.  Another three-day constant rate pumping test was conducted in autumn 

2008 at the Q1 well, which is located near the east end of the Village.  The two pumping tests at 

the K well field were conducted according to the September 14, 2007 Pumping Test Protocol 

(2007 Protocol) that was submitted to, and approved by, the New York State Department of 

Environmental Conservation, the New York State Department of Health, and the NGOs.  The 

pumping test at the Q1 well was conducted according to the October 9, 2008 Pumping Test 

Protocol (2008 protocol) that was submitted to, and approved by, these same entities. 

 

K Wellfield Pumping Tests 

 

The K wells were installed to provide the primary sources of potable water for the Resort.   The 

objectives of the two pumping tests were to determine the sustainable yield from various two-

well combinations of wells K2, K3, and K4; to assess the potential effects of pumping those 

wells on nearby water supplies, surface waters and springs; and to evaluate the quality of the 

water from the wells. 
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The first test was a simultaneous pumping test that involved pumping wells K2 and K4 at 

average rates of 65 gpm each for 76 hours beginning on September 25, 2007 (130 gpm).  Total 

drawdowns of 99.1 and 98.3 feet were measured during this test at wells K2 and K4, 

respectively.  Long term projections based on 180 days of continuous pumping of both wells at 

65 gpm each, with no aquifer recharge, resulted in projected total drawdowns of 102 and 101 feet 

at wells K2 and K4, respectively.  The available drawdowns projected in K2 and K4 at the end of 

the 180-day hypothetical pumping period are 119 feet and 91 feet, respectively.  The final six 

hours or more of water level data from the simultaneous, constant rate pumping test of wells K2 

and K4 (130 gpm total) show stabilized water levels were achieved according to the NYSDOH 

criteria.  Water levels in the two pumping wells achieved 90% recovery within 1½ hours after the 

test was ended.  

 

The second test at the K well field was a simultaneous pumping test that involved pumping wells 

K3 and K4 at average rates of 75 gpm and 82 gpm, respectively, for 73.25 hours beginning on 

October 2, 2007 (157 gpm total).  Total drawdowns of 132.2 feet and 125.9 feet were measured 

during this test at wells K3 and K4, respectively.  Long term projections based on 180 days of 

continuous pumping of K3 at 75 gpm and K4 at 82 gpm, with no aquifer recharge, resulted in 

projected total drawdowns of 137 and 128 feet, respectively.  The available drawdowns projected 

in K3 and K4 at the end of the 180-day hypothetical pumping period are 55 feet and 64 feet, 

respectively.  The final six hours or more of water level data from the simultaneous, constant rate 

pumping test of wells K3 and K4 (157 gpm total) show stabilized water levels were achieved 

according to the NYSDOH criteria.  Water levels in the two pumping wells achieved 90% 

recovery within 1½ hours after the tests were ended.  

 

Water level and water quality data show that neither of the pumping tests impacted any surface 

water body or spring.  Two residential wells (the Mansion Well and Trailer Well) experienced 

drawdowns resulting from the pumping tests conducted at the K well field.  The Mansion Well 

and the Trailer Well experienced drawdowns of 19.2 and 13.5 feet, respectively, during the K2-

K4 test, and 23.8 and 17.4 feet, respectively, during the K3-K4 test.  These drawdowns are 

minimal and will not diminish the availability of water from these domestic wells.  No 
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drawdown was experienced at the Village of Fleischmanns water supply wells, which are much 

further away from the K well field than the Mansion Well or the Trailer Well. 

 

The results of water quality analyses show that arsenic was the only parameter where the 

NYSDOH Part 5 MCL was exceeded.  The arsenic levels exceeded the MCL in all three 

pumping wells; consequently, water from the K well field will need treatment to reduce arsenic 

concentrations to acceptable levels.  The results of a ground water under the direct influence of 

surface water (GWUDI) determination, which included microscopic particulate analyses on all 

three wells, indicate there is a low risk (EPA risk factors = 0) of contamination by surface water. 

 

The review and analysis of data collected during the two simultaneous, constant rate, pumping 

tests demonstrate that the K well field is capable of sustaining a long term, average pumping rate 

of 157 gpm.  The well field is capable of sustaining this rate without adversely impacting 

existing water supplies, streams, or springs. 

 

Q1 Well Pumping Test  

 
The Q1 well was installed and the pumping test was conducted to seek approval to use the well 

as a backup source of potable water for the Resort.  The objectives of the pumping test were to 

determine the sustainable yield from well Q1; to assess the potential effects of well Q1 pumping 

on nearby water supply wells, surface waters and springs; and to evaluate well Q1 water quality.  

Particular attention was placed on the Village’s water sources, which include nearby springs and 

water supply wells. 

 

The pumping test involved pumping well Q1 at an average rate of 45 gpm for 75 hours 

beginning on November 7, 2008.  A total drawdown of approximately 124 feet was measured at 

well Q1 during the test.  The drawdown in the well is projected to be approximately 138 feet 

after 180 days of continuous pumping at 45 gpm, with approximately 173 feet of available 

drawdown remaining.  The final six hours or more of water level data from the constant rate 

pumping test of well Q1 show stabilized water levels were achieved according to the NYSDOH 
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criteria.  The water level in well Q1 achieved 90% recovery within 3 hours after the test was 

ended. 

 

The results of laboratory water quality analysis for well Q1 indicate that none of the NYSDOH 

Part 5 Maximum Contaminant Levels were exceeded.  The results of a GWUDI determination, 

which included a microscopic particulate analysis, indicate there is a low risk (EPA risk factors = 

0) of contamination by surface water. 

 

The review and analysis of data collected during the constant rate pumping test demonstrates that 

well Q1 is capable of sustaining a long term, average pumping rate of 45 gpm.  The evaluation of 

well Q1 pumping influence on existing wells, and the evaluation of spring flow and water quality 

data during the test, indicates that the well is capable of sustaining the 45 gpm rate without 

adversely impacting existing water supplies, streams, or springs.  The analyses further indicate 

that the Q1 well and Village well 2 can sustain their pumping rates together without adversely 

impacting each other, or the Village’s backup well 4.    
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1.0 INTRODUCTION 

  
This report by Alpha Geoscience (Alpha) presents the results of pumping tests conducted on 

three of the K-series wells (K-wells) and on the Q1 well.  All of the wells are located in, or 

adjacent to, the Village of Fleischmanns (the Village), Town of Middletown, Delaware County, 

New York.  The pumping tests were undertaken by Crossroads Ventures LLC (Crossroads) as 

part of developing a potable water supply for the proposed Belleayre Resort at Catskill Park (the 

Resort).  The development of these wells as water sources for the project would allow the project 

to satisfy its water demands without the use of the Rosenthal wells.  It is the preference of the 

non-governmental organizations (NGOs), which were signatories to the Agreement In Principle 

(AIP) for this project, to prioritize the use of other potable water sources over the Rosenthal 

wells. 

   

The field testing, data analysis and report preparation were completed by Alpha at the request of 

Crossroads.  Titan Drilling Corporation, of Arkville, New York (Titan) provided the necessary 

testing equipment.  Titan and Crossroads personnel assisted Alpha in the collection of field data 

associated with the pumping tests.  Mr. Paul Rubin was the on-site hydrogeologist representing 

the NGOs during the pumping tests conducted on the K-wells, was present during all of the 

testing of those wells, and assisted with conducting and recording manual water level readings.  

Mr. Michael Meyers, the Village Water Commissioner, represented the Village during the Q1 

test, observed the procedures of the test, and was present during the well and stream manual 

water level measurements.  Mr. Meyers also assisted Crossroads personnel with a short term test 

of Village well 2. 

 

The pumping tests at the K well field were conducted in late September and early October of 

2007.  The Q1 well pumping test took place in early November 2008.  The remainder of this 

report is divided into two major sections.  Section 2.0 addresses the pumping tests conducted at 

the K well field, including the methods, results and conclusions.  Section 3.0 addresses the 

pumping test conducted at the Q1 well, including methods, results and conclusions.  
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2.0 K WELL PUMPING TESTS 

 
The K well field is located on the west side of Todd Mountain Road and south of Route 28 in the 

Village of Fleischmanns (Figure 1).  The pumping tests were conducted according to the 

September 14, 2007 Pumping Test Protocol (2007 protocol) that was submitted to, and approved 

by, the New York State Department of Environmental Conservation (NYSDEC), the New York 

State Department of Health (NYSDOH), and the NGOs.  The detailed protocol followed the 

NYSDEC and NYSDOH requirements as set forth in Exhibit G, Section B, of the AIP.  The 

2007 Protocol is included herein as Appendix A. 

 

The primary objectives of the testing were to determine the sustainable yield from some 

combination of wells K2, K3, and K4 and to assess the potential effects of pumping those wells 

on nearby residential wells, the Fleischmanns municipal water supply, Todd Mountain Brook, 

Emory Brook, and the Bush Kill 

 

2.1 SCOPE OF WORK 
  

The following primary tasks were performed using the procedures described in the pumping test 

protocol.  

  

• Conducted individual step-rate pumping tests on wells K2, K3 and K4; 

• Attempted a 72-hour, simultaneous constant rate pumping test of wells K1, K2 and K3; 

• Conducted a 72-hr simultaneous constant rate pumping test of wells K2 and K4; 

• Conducted a 72-hr simultaneous constant rate pumping test of wells K3 and K4;  

• Monitored water levels in the bedrock pumping wells, bedrock observation wells, and 

local streams; 

• Monitored precipitation at the K-well field; 

• Collected water quality samples from all three pumping wells and submitted them for 

analysis by a NYSDOH-approved laboratory for parameters established in Subpart 5-1 of 

the State Sanitary Code (Part 5 parameters); 
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• Collected Microscopic Particulate Analysis (MPA) samples from the three pumping wells 

to evaluate the potential for Ground Water Under the Direct Influence (GWUDI) of 

surface water; 

• Monitored surface water and ground water quality; 

• Monitored water level recovery; 

• Conducted down-hole conductivity and temperature profiling of the K-wells; and 

• Surveyed elevations and locations of all monitoring stations 

 

2.2 METHODS 

2.2.1 Test Setup 
  

The testing of wells K2, K3 and K4 was conducted using submersible pumps supplied by Titan.  

Water was discharged from each of the wellheads to large receptacles located near each well to 

prevent discharge to the land surface near the wells, to reduce the potential for erosion, to 

facilitate manual checking of discharge rates, and allow for sample collection ((Appendix B, 

Photograph 1)(All photographs referred to in this report are included in Appendix B)).  The 

discharge water from each receptacle was then drained by gravity through two 4-inch diameter 

plastic pipes and discharged directly into a steel culvert beneath a driveway (Photograph 2), 

which is located approximately 175 ft downhill from well K3.  The water was allowed to drain 

from the culvert via the existing ditch on the other side of the driveway, down to the ditch 

alongside of the railroad bed.  The railroad ditch drains to a ditch alongside Route 28 and 

empties into the Bush Kill, at a location downstream of the confluence with Todd Mountain 

Brook.  The drainage pathway of the discharge water is shown on Figure 2. 

 

Ball valve and pipe orifice plate/manometer systems were used to regulate flow rates at the three 

pumping wells.  This setup provides a convenient means of adjusting the flow rate to keep it as 

nearly constant as possible.  A circular orifice plate (or weir plate) with a smaller inner diameter 

than the discharge pipe was attached to the end of the discharge pipe.  The weir plate created 

backpressure that is reflected in a corresponding height of water in the manometer (Photograph 1 

and Inset).  The water column height in the manometer tube was calibrated to the correct, 
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measured flow rate by checking the time necessary to fill a 30-gallon container.  The manometer 

readings were monitored routinely to check that the flow rate was near the target.  Periodic 

measurements of the flow rate also were made with a stopwatch and 30-gallon container to make 

sure the manometer readings were valid.  The ball valve provided the means of adjusting the 

discharge rate if the manometer reading or measured flow rate was too low or too high 

(Photograph 3).  

   

Titan installed two plastic tubes in wells K2, K3 and K4 to accommodate a probe for manual 

water-level measurements and a transducer for automated water level measurements (Photograph 

3). The transducers were also equipped with a sensor for automated, down-hole temperature 

measurements.  Field personnel used electronic water level meters for the manual measurements 

in the pumping wells and In-situ brand data logger and pressure transducer systems for the 

automated measurements.   Field data were collected by Alpha, Titan, Crossroads personnel, and 

Mr. Rubin. 

 

2.2.2 Precipitation Monitoring 
 

A rain gauge was installed in an open area near well K3, and the gauge was checked daily in the 

morning.  A log of the precipitation recorded at the well field is included as Table 1.  Each 

measurement represents the rainfall that occurred within the 24-hrs prior to the morning 

measurement. 

 

The precipitation data recorded at the Belleayre Mt. Ski Center were also obtained to supplement 

the well field data collected during the pumping tests (Appendix C).  Hourly precipitation data is 

recorded at the Ski Center as part of the NYSDEC’s atmospheric deposition monitoring network 

and converted to daily precipitation values.  Each value in Appendix C represents the total 

amount of rainfall that occurred as of midnight on that day.  
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2.2.3 Water Level Monitoring 
  

Water levels were measured in the K wells for approximately two weeks prior to the constant 

rate testing, throughout the pumping tests, and for over a week following the completion of all 

well testing.  Water levels were also measured at three nearby bedrock residential wells, four 

bedrock wells owned by the Village of Fleischmanns, two stream locations on Todd Mountain 

Brook, three locations on the Bush Kill, and one location on Emory Brook.  The purpose of the 

water level measurements was to evaluate the effects of pumping the K wells on these water 

supplies and surface waters.  The water level measurements at these locations included a 

combination of manual and automated water levels and were made during roughly the same time 

frame as the K Well monitoring.  All of these monitoring points were located by Alpha using a 

GPS receiver and are shown on Figure 1.  Rettew Engineering and Surveying, P.C., performed 

the elevation survey of the monitoring locations.  The elevation survey data for the monitoring 

points, including the K wells, is presented in Table 2A. 

 

2.2.3.1 K Wells 
 

The locations of wells K1 through K4 are shown on Figure 1.  The well driller’s logs for the four 

wells are contained in Appendix D.  Only three of the four K-wells (K2, K3 and K4) are planned 

for use as water supply wells for the project.  The depths of wells K2, K3 and K4 are 373 ft, 323 

ft and 365 ft deep, respectively.  Well K1, which is 448 ft deep, was used as an observation well 

during the pumping tests of the other three wells.  Table 2B includes additional K well elevation 

data for the ground surface and the PVC tubes used for water level measurements during the 

pumping tests. 

 

Automated pressure transducers, with data recording capabilities, were installed in all four K 

wells to record water temperature and water levels prior to, during, and after the pumping tests 

(recovery).  The resulting water-level data for the K wells is on the compact disc included in 

Appendix E.  Manual water-level measurements were also made at the K wells to provide a 

backup in the event of data logger failure.   
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2.2.3.2 Bedrock Residential Wells 
 

The three residential wells monitored during the pumping tests included the Banks well, the 

Coombs well, and the Mansion well (Figure 1).  Elevation survey data for these wells is included 

in Table 2A.  The Banks well is approximately 800 feet east of the K well field, the Coombs well 

is approximately 1,100 feet to the south, and the Mansion well is located approximately 1,000 

feet to the west of the well field. 

 

The pump setting in the Banks well is 130 feet according to a Titan repair log.  The actual depth 

of the Banks well is not known, but the pump setting indicates the total depth of the well is likely 

to be no more than about 150 feet.  Mr. Coombs indicated that his well is 400 feet deep and 

yields about 2 gpm.  The Titan drilling log for the Mansion well, which was drilled September 

2002, indicates that it is 598 feet deep, with 20 feet of casing and an estimated yield of 1.5 gpm 

(Appendix D). 

 

Water levels in the Banks and Coombs wells were measured manually prior to, during and after 

the pumping tests at intervals of one to three times per day.  The water level data recorded for the 

Banks and Coombs wells are presented in Tables 3 and 4, respectively.   An automatic data 

logger and pressure transducer was installed in the Mansion well at the request of the owner in 

order to minimize visitation by field personnel.  Water-level measurements in the Mansion Well 

were recorded every thirty-minutes prior to constant rate testing and at ten-minute intervals after 

commencement of the pumping tests. The water-level data for the Mansion Well is on the 

compact disc included in Appendix E.    

 

2.2.3.3 Village Wells      
 

The four wells owned by the Village of Fleischmanns that were monitored for the K well 

pumping tests include Village Wells 1A, 3, 4 and the Trailer well (Figure 1). Elevation survey 

data for all of these wells are included in Table 2A.  Wells 3 and 4 historically have been part of 

the Village water supply system and their records are on file with the NYSDOH.  A borehole 

camera survey by the Village in August 2007 indicated that Well 3 is actually 236 ft deep, which 
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is deeper than the 140 ft depth reported in the NYSDOH records (Alpha, 2008). It is located at 

the west end of the ball field, next to the tennis courts, and has no pump currently installed. 

 

Well 4 typically is operated only during conditions of high demand and low spring yield.  Well 4 

is also used when Well 2 production is not enough to meet the demand.  NYSDOH records 

indicate Well 4 is 410 feet deep with a yield of 70 gpm.  Well 4 reportedly was not used by the 

Village during the pumping tests at the K well field.  Water level measurements in Well 4 are 

made with an electronic water level meter through a port at the top of well head assembly 

(Photograph 4). 

 

Village Well 1A is located approximately five feet south of Village Well 1 (Photograph 5), 

which has been out of service since 1996.  Well 1A is a 145-ft deep well that was drilled into 

bedrock by the Village, in 2007, as a potential replacement well for Well 1.  The Village 

reportedly has no plans to incorporate Well 1A into the Village water supply at this time (Alpha, 

2008).  Well 1A was monitored as a sentinel well for Village Well 2, since the well head 

configuration at Well 2 does not allow for manual water-level measurements.  Well 2 is the 

primary production well for the Village and reportedly operates automatically when the Village 

spring reservoir level drops below a certain level.  The Village water department agreed to shut 

off Well 2 during the K well pumping tests, unless it became necessary to operate due to low 

levels in the spring reservoir. 

 

The Trailer well is owned by the Village and is located northeast of the K well field, on the 

opposite side of the Bush Kill valley, and near the new waste water treatment plant (Figure 1).  

The well is not in use and its total depth and yield are unknown.  The well depth is greater than 

the deepest water level (68 ft) that was recorded during the K well pumping tests.  The Trailer 

well is interpreted to be installed in bedrock based on the information contained in a Well 

Completion Report filed with the NYSDEC for a nearby residential well, NYSDEC Well 

Number D1157.  Well D1157 is located approximately 250 ft uphill from the Trailer well (Figure 

1).  Well D1157 is a 210-ft deep bedrock well with 11 feet of overburden, 20 feet of casing, and 

an estimated yield of at least 20 gpm (Appendix D).  It is reasonable to assume that the well 

construction at the Trailer well is similar to that of well D1157. 
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Water levels at the Village wells were measured manually prior to, during and after the pumping 

tests at intervals of one to three times per day.  The water level data recorded for Well 3, Well 4 

and the Trailer well are presented in Tables 5, 6 and 7, respectively.  A data logger/pressure 

transducer was also installed in Well 1A, and water levels were recorded at 10-minute intervals 

throughout the monitoring period.  The logger data for Well 1A are included in the compact disc 

provided in Appendix E. 

 

2.2.3.4 Streams 
  

Surface water level measurements were recorded at one location on Emory Brook, two locations 

on Todd Mountain Brook, and three locations on the Bush Kill (Figure 1).  Emory Brook and 

Todd Mountain Brook are tributaries to the Bush Kill.  Measurements at these locations, except 

for Upper Todd, were made of the depth to water from a fixed point, such as a nail in a tree or a 

mark on a boulder (Photographs 6 and 7).  Measurements at Upper Todd were made by reading 

the height of the water as measured on the NYCDEP stream gage at that location (Photograph 8).  

Elevation survey data for the stream locations are included in Table 2A.  Water levels at the 

stream locations were measured manually prior to, during and after the pumping tests at intervals 

of one to three times per day.  The stream water level data for Todd Mountain Brook, Emory 

Brook and the Bush Kill are presented in Tables 8, 9 and 10, respectively. 

 

2.2.4  Spring Flow Monitoring 
 

The pumping test protocol (Appendix A) discussed spring flow monitoring at K1 Spring and at 

the Fleischmanns Springs.  K1 Spring is a minor spring/seep located approximately 10 feet from 

well K1 (Figure 1).  Measurements of actual spring yield were made in lieu of well point 

measurements.  The spring yield was measured directly by creating a small dam and inserting a 

pipe through the dam.  The discharge was measured at the pipe outfall using the stopwatch and 

calibrated bucket method (Photograph 9).  The spring yield data are presented in Table 11. 
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The Fleischmanns springs are located uphill from Village Well 4 and are approximately 1.5 

miles east of the K well field.  The spring collection system has been upgraded and the 

configuration is no longer conducive to isolating and manually measuring spring flows.  

Delaware Engineering previously outfitted the spring collection system with in-ground weirs and 

data loggers that automatically record the water temperature and the spring flow into the 

reservoir every two hours.  Delaware provided the data from July 2007 through November 2007; 

unfortunately, they reported and that the flow data are unreliable due to a potential problem with 

heat and/or humidity that caused erroneous flow data (e.g., zero flow when there is clearly flow 

into the reservoir; and erratic flow rate changes of 200 gpm within a two-hour period). 

 

Alpha personnel visited the reservoir on September 24, 2007 and on October 3, 2007 and noted 

the reservoir level, flow characteristics into the reservoir, and overflow from the reservoir.  

Photograph 10 shows the Fleischmanns spring flow into the reservoir on September 24, 2007.  

No overflow from the reservoir was present on either date. 

 

2.2.5 Water Quality Testing  
 

Water samples of the pump discharge from K2, K3 and K4 were collected for field analysis of 

conductivity, total dissolved solids (TDS), pH, temperature and turbidity.  Odor and color of the 

discharge water were also noted.  The samples were collected periodically to evaluate water 

quality changes during the progression of the test.  The field water quality data for K2, K3 and 

K4 is presented in Table 12. 

 

The transducers installed in the four K wells, the Mansion Well, and Village Well 1A also 

recorded water temperature at the same frequency as the water-level measurements in these 

wells.  The water temperature data are included with the water level data on the CD in Appendix 

E. 

 

Samples were also collected for field analysis of the aforementioned parameters from the water-

level monitoring locations on Todd Mountain Brook, Emory Brook and the Bush Kill.  The field 
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water quality data from the three streams are presented in Tables 13, 14 and 15.  Additionally, 

automated temperature data loggers were installed in Emory Brook and at the upper Todd 

Mountain Brook location.  The temperature data from these loggers are included in the CD in 

Appendix E.     

 

Water quality samples were collected at wells K2, K3 and K4 near the end of their respective 

pumping tests for laboratory analysis of parameters defined in New York State’s Sanitary Code - 

Part 5.  The Part 5 samples were submitted to Phoenix Environmental Laboratories, Inc. of 

Manchester, Connecticut (Phoenix), a NYSDOH-certified laboratory.  The laboratory reports 

with results of analysis on the Part 5 samples are included as Appendix F. 

 

2.2.6 Step Rate Testing 
 

Step rate tests were performed on wells K3, K2 and K4 on September 17, 18 and 19, 2007, 

respectively.  The tests involved measuring water-level changes in the three wells in response to 

consecutively higher pumping rates at the pumping well.  A summary of the individual step rate 

tests is included as Table 16.  The water-level data from the step rate tests are included on the 

CD in Appendix E.  The step rate data helped in choosing initial pumping rates for the constant 

rate tests, and can be used in the future as a baseline to evaluate well efficiency.  The influence 

of the tests can be seen in the two-month linear plots of the water-level data recorded by the 

transducers in the K wells and the Mansion well (Figures 3-7).  No influence was observable in 

the Village Well 1A data (Figure 8).          

 

2.2.7 Constant Rate Testing 
 
Table 16 includes a detailed, chronological summary of events related to the K2-K4 and K3-K4 

constant rate pumping tests at the K well field.  The first attempt to conduct a simultaneous, 

constant rate pumping test included wells K2, K3 and K4 and was initiated at 9:00 am on 

September 24, 2007.  The pumping rates for the test were 80 gpm for each of wells K2 and K4, 

and 50 gpm for well K3, for a total well field rate of 210 gpm.  A problem with the generator 
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necessitated shutting the test down after a few hours.  A replacement generator was obtained by 

Titan overnight and a three-well test began again at 9:00 am the following day, September 25, 

2007, since the wells had recovered sufficiently from the brief, initial testing.  This pumping test 

began with all three wells pumping at 65 gpm, but was soon reduced to just wells K2 and K4 

pumping at 65 gpm each for the remainder of the test (Table 16).  The K3-K4 pumping test 

began the following week on October 2 and involved pumping K3 at 75 gpm and K4 at 82 gpm, 

for a total well field rate of 157 gpm.    

 
 
2.2.7.1 K2 & K4 Simultaneous Testing 
 

The K2-K4 simultaneous, constant rate pumping test began at the time that well K3 was shut off 

(12:00 noon, 9/25/07) and lasted 76 hours.  The water levels rose for a time in response to the 

lower pumping rate after K3 was shut off; however, the water levels resumed a declining trend 

after approximately 1.5 hours.  Wells K2 and K4 were each pumped at an average rate of 65 gpm 

for the entirety of the test.  Discharge rate data for wells K2 and K4 during this test are presented 

in Tables 17 and 18, respectively.  Per NYSDEC’s T.O.G.S. 3.2.1, Recommended Pump Test 

Procedures for Water Supply Applications, the well K2 and well K4 discharge rates were each 

held within 5% of the design pumping rate (65 gpm) for the entire length of the test.   

 

A cable shorted out and tripped the generator off at about 6:51 am on September 28, the final day 

of the pumping test. Titan personnel were able to restart the generator within two minutes.  

Within approximately one hour after resumption of pumping, the water levels in the pumping 

wells had returned to where they were prior to the temporary shut down (see Figures 3 through 

6).  The pumping test ended at 4:00 pm on September 28, 2007.  Water level measurements 

continued to be made after the test to monitor recovery and see that 100% recovery was achieved 

in the K wells.   

 

2.2.7.2 K3 & K4 Simultaneous Testing 
 
The K3-K4 simultaneous, constant rate pumping test began at 8:30 am on October 2, 2007.  Well 

K3 was pumped at an average pumping rate of 75 gpm during the test and K4 averaged 82 gpm.  

Discharge rate data for wells K3 and K4 during this test are presented in Tables 19 and 20, 
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respectively.  The well K3 discharge rate was held within 5% of the design pumping rate (75 

gpm) for the entire length of the test.  After initial adjustments to the well K4 discharge rate 

during the first hour of the test, the discharge rate was held within 5% of its design pumping rate 

of 82 gpm. 

 

It was noted that the measured pumping rate in well K3 had slipped to just above 73 gpm (down 

from 75 gpm) for much of the second day of the pumping test, although the manometer readings 

were consistent with those from the first day of testing.  Similarly, the measured pumping rate in 

well K4 had slipped to approximately 80 gpm (down from 82 gpm) during the same period, even 

though the manometer readings were again consistent with those from the first day of testing.  

Slight upward adjustments in the well K3 and well K4 pumping rates, which corresponded with 

slightly higher manometer readings, had to be made between the second and third day of testing 

in order to maintain the design rates.  A period of increasing drawdown rate subsequently 

occurred as the water levels adjusted to the slightly higher pumping rates in K3 and K4.  This 

period of water level adjustment is seen in the linear plots of the data (Figures 5 and 6) between 

late morning, October 4 and about midnight of October 5.  The pumping rate adjustments are 

also seen in the discharge rate data (Tables 19 and 20) where the measured pumping rates 

correspond with higher readings on the manometers (pipe orifice tubes) than during the first two 

days of the test. 

 

Mr. Bill Gilday (NYSDOH) was on site October 5, 2007 and acknowledged that the K3-K4 

pumping test results, as of 9:45 that morning (73.25 hrs into the test), met the NYSDOH 

stabilization requirements.  The pumps were operated for an additional hour in order to collect 

water quality samples.  Water level measurements continued to be made after the test to monitor 

recovery and see that 100% recovery was achieved in the K wells. 

        

2.2.8 GWUDI Evaluation 
  

The NYSDOH requested that Microscopic Particulate Analysis (MPA) samples be collected 

from the pumping wells to evaluate the possibility of ground water under the direct influence of 
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surface water (GWUDI).  The NYSDOH required the GWUDI evaluation due to the relatively 

shallow (<50 ft below grade) casing depths of the K wells.  MPA sampling began at K2 and K4 

approximately 32 hours after recovery so that potential interference with the constant rate/stable 

level and recovery portions of the test would be eliminated.  MPA sampling at K3 began 

approximately 58 ¾ hrs into the K3-K4 pumping test and ended at approximately 70.5 hrs into 

the test.  The three MPA samples were submitted to Environmental Associates Ltd., of Ithaca, 

NY.  The laboratory results of the MPA samples are included in Appendix G.  Additionally, the 

hydraulic connection between the pumping wells and the local surface waters (streams) was 

evaluated via comparison of the water level and water quality monitoring data between the 

pumping wells and the streams.   

 

2.2.9 Down Hole Temperature and Conductivity Logging   
 

The conductivity and temperature profiles of the water column were logged in pumping wells 

K2, K3 and K4 by Aqua Terra Geophysics Inc., of Bellport, New York, on November 14, 2007, 

forty days after the final pumping test at the K well field.  The profiles were logged using an 

electronic sensor that was lowered into the well on a cable at a specific rate of descent.  A bore 

hole caliper was also included as part of the geophysical tools that were used in the wells.  The 

conductivity and temperature profiling were initiated at the top of the water column and logged 

from top to bottom to avoid disturbance of the ambient conditions.  The borehole caliper was 

employed on the return trip to the surface.  The geophysical logs are included in Appendix H of 

this report. 

 

2.3 RESULTS 

2.3.1 Conditions 
  

The simultaneous K2-K4 pumping test ran from September 25 through September 28, 2007.  A 

total of 0.13 inches of rainfall were recorded at the Belleayre Ski Center during the week prior to 

the K2-K4 pumping test (Appendix C), and 1.60 inches of rainfall was recorded at the K well 

field during the pumping test.  Most of this precipitation (1.4 inches) occurred on September 26 
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and 27 (Table 1).  This is bit more than the 1.26 inches of precipitation recorded at the Belleayre 

Ski Center during the same time frame. 

 

The K3-K4 pumping test ran from October 2 through October 5, 2007.    Only a trace of rainfall 

was recorded at the well field after the K2-K4 test and throughout the K3-K4 test.  This is also 

consistent with the rainfall recorded at the Belleayre Ski Center during the same time frame.   

  

2.3.2 Pretest Data Analysis 
  

Water level data collected prior to the simultaneous well yield test were used to evaluate natural 

water level trends. The water levels recorded by the automated data loggers installed in the four 

K wells, the Mansion Well and Village Well 1A all indicate that the water levels in the wells 

were relatively stable prior to step rate testing and prior to constant rate testing.  Linear plots of 

the data, shown as drawdown, are presented in Figures 3 through 8 and the data files are 

contained on the CD in Appendix E.  The water levels at the Mansion Well exhibited greater 

fluctuation than at the K wells, or Well 1A, prior to K well testing because of its daily use by the 

resident of the house.  Drawdowns of up to 13 feet were recorded at the Mansion well prior to K 

well testing. 

 

The effects of the step rate testing of K3, K2 and K4 also are shown on the graphs of the logger 

data from the bedrock observation wells K1 and the Mansion Well.  The effect of the step rate 

testing is manifested as sudden drops in the water levels accompanied by rapid water level 

recoveries.  Village Well 1A was not influenced by the step rate testing. 

 

The graphs of the stream water-level data (Figures 9, 10 and 11) indicate relatively stable or 

slightly dropping water levels prior to the K well testing.  The Banks well graph (Figure 12) 

shows slightly dropping water levels prior to testing, while the Coombs well water levels were 

relatively stable (Figure 13).  The data for these two wells may reflect the fact that the Coombs 

residence was not occupied during the week as compared to the Banks residence, which was 

occupied more frequently.  Village Well 3 and the Trailer Well both exhibited relatively stable 

water levels prior to K well testing (Figures 14 and 16), whereas water levels in Village Well 4 
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appeared to be dropping from earlier, higher water levels likely associated with rainfall events 

(Figure 15).   

 

2.3.3 K2-K4 Simultaneous Constant Rate Pumping Test 
 
2.3.3.1 Drawdown 
 
 
2.3.3.1.1 Pumping Wells  

 

The potential level of impact to a well due to pumping is evaluated by comparing the available 

drawdown in the well prior to pumping and at the end of pumping.  Drawdown is the lowering of 

the water level in a well as a result of water withdrawal.  Available drawdown is the height of the 

water column in the well available for use.  The available drawdown is considered a minimum 

estimate of the water immediately available in the well, since the well is hydraulically connected 

to an aquifer that transmits water to the well. 

 

Total drawdowns of 99.1 ft and 98.3 ft were measured at wells K2 and K4, respectively, during 

the simultaneous, constant rate test of K2 and K4.  There was 121.9 feet of available drawdown 

in well K2 at the end of the pumping test, based on a pump setting of 353 feet below grade 

(355.7 ft below PVC).  There was 93.8 feet of available drawdown at well K4, at the end of the 

test, based on a pump setting of 345 feet below grade (347.5 ft below PVC).   

  

Separate semi-log graphs of elapsed time versus drawdown for wells K2 and K4 during the K2-

K4 constant rate test are presented in Appendix I.  The K2 semi-log graph shows that the 

drawdown data fall roughly on a straight line for nearly the last two days of the pumping test.  

The K4 semi-log graph shows that the drawdown data fall roughly on a straight line for at least 

the last day and a half of the pumping test.  No positive or negative hydraulic boundaries were 

encountered at wells K2 and K4 during the K2-K4 constant rate pumping test.  

 

Best-fit lines of the final day of pumping at wells K2 and K4 were extrapolated and used to 

project drawdown at each well as a result of pumping both wells continuously for 180 days at 65 
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gpm each (Appendix I).  Drawdowns of 102 and 101 feet are projected at wells K2 and K4, 

respectively.  The available drawdown (i.e., the water column in the well above the pump) 

projected in well K2 at the end of the 180-day pumping period is approximately 119 feet; in well 

K4, it is projected to be approximately 91 feet.  The projections satisfy the NYSDEC portion of 

the NYSDOH/NYSDEC hybrid pumping test protocol developed for this project. 

 

The final six hours or more of water-level data from wells K2 and K4 were plotted on separate 

stabilization plots (Appendix I).  These linear plots also indicate the range of water-level 

fluctuation allowed by the NYSDOH in Section 5-D.4(c) of Appendix 5-D, NYS Sanitary Code, 

as repeated on page 8 of the pumping test protocol included as Appendix A.  The water levels at 

the end points of stabilization plots are not lower than the beginning points.  The pumping rates 

were maintained during this time period as required and the range of fluctuation observed meets 

the NYSDOH stabilization criteria. 

  

 

2.3.3.1.2 Observation Wells 

 

The water level data from Village wells 1A, 3, and 4 indicate that they were not influenced by 

the simultaneous pumping of wells K2 and K4 (Figures 8, 14 and 15).  The Banks and Coombs 

residential wells, which are closer to the K wells than the Village wells, also were unaffected 

during the test (Figures 12 and 13).    

 

The water level data indicate that well K1, well K3, the Mansion Well, and the Trailer Well 

(Figure 1) were hydraulically influenced by the simultaneous pumping of wells K2 and K4.  

Well K1, which is 225 feet north of the closest pumping well (K2), experienced a drawdown of 

30.6 feet during the K2-K4 pumping test (Figure 3).  Well K3, which is 145 feet north of well 

K2, experienced a drawdown of approximately 95.3 feet.  The Mansion Well, which is 1,000 feet 

west of K2, experienced a drawdown of 19.2 feet (Figure 7).  The Trailer Well, which is 1,910 

feet northeast of K2, and on the opposite side of the Bush Kill, experienced a drawdown of 

approximately 13.5 feet (Figure 16). 
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The drawdown at the Mansion well (19.2 ft) is very small compared to the available drawdown 

in the well at the end of the K2-K4 pumping test, which was approximately 352 feet; 

consequently, the Mansion Well will continue to meet the needs of this seasonal residence.  Well 

K1 and the Trailer Well are not in use. 

 

2.3.3.2 Recovery 

Water level recovery data recorded by the data loggers in wells K2 and K4 are included in the 

CD in Appendix E.  The linear plots of well K2 and well K4 water level data (Figures 4 and 6) 

show that both pumping wells experienced rapid recovery after shutting the pumps off on 

September 28, 2007.  The data indicate that Well K2 had achieved 90% recovery 89 minutes 

after pumping stopped and that 100% recovery was achieved after approximately 17 hours.  Well 

K4 had achieved 90% recovery 81 minutes after pumping stopped and 100% recovery within 19 

hours. 

The data indicate that the Mansion Well had achieved 100% water-level recovery within one day 

(Figure 7; data in Appendix E), despite the frequent use of the well by the tenant.  The Trailer 

Well water-level data (Table 7; Figure 16) indicate 100% recovery within 20 hours. 

2.3.4 K3-K4 Simultaneous Constant Rate Pumping Test 
 
2.3.4.1 Drawdown 
 
2.3.4.1.1 Pumping Wells 

Total drawdowns of approximately 132.2 ft and 125.9 ft were measured at wells K3 and K4, 

respectively, during the simultaneous, constant rate test of K3 and K4.  There were 

approximately 59.6 feet of available drawdown in well K3 at the end of the pumping test, based 

on a pump setting of 303 feet below grade.  There were approximately 66.4 feet of available 

drawdown at well K4, at the end of the test, based on a pump setting of 345 feet below grade. 

Separate semi-log graphs of elapsed time versus drawdown for wells K3 and K4 during the K3-

K4 constant rate test are presented in Appendix J.  The semi-log graphs for wells K3 and K4 

show that the drawdown data falls roughly on a straight line for approximately the last 12 hours 
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of the pumping test.  The pumping test lasted for 73.25 hours, which was the time into the 

pumping test at which Mr. Gilday (NYSDOH) acknowledged that the stabilization criteria of the 

NYSDOH had been met in both wells.  No positive or negative hydraulic boundaries were 

encountered at wells K3 and K4 during the K3-K4 simultaneous constant rate test.  The 

inflection shown in the K3 and K4 semi-log plots is associated with a period of water level 

adjustment in response to slightly high pumping rates, as discussed in Section 2.2.7.2.  This 

inflection does not reflect influences from a negative hydraulic boundary.  The water levels in 

the pumping wells would have continued to drop sharply had a negative boundary actually been 

encountered.  

Best-fit lines of the final 12 hours of pumping at wells K3 and K4 were extrapolated and used to 

project drawdown at each well as a result of pumping well K3 at 75 gpm and well K4 at 82 gpm 

continuously for 180 days (Appendix J).  Data collected prior to the final 12 hours were not 

considered in creating the best fit lines due to the fact that the water levels were still adjusting to 

the slightly higher pumping rates (75 gpm vs. 73 gpm in K2; 82 gpm vs. 80 gpm in K4).  

Drawdowns of 137 and 128 feet are projected at wells K3 and K4, respectively.  The available 

drawdown (i.e., the water column in the well above the pump) projected in well K3 at the end of 

the 180-day pumping period is approximately 55 feet; and the available drawdown in well K4 is 

projected to be 64 feet.  The projections satisfy the NYSDEC portion of the NYSDOH/NYSDEC 

hybrid pumping test protocol developed for this project. 

 

The final six hours or more of water-level data from wells K3 and K4 were plotted on separate 

stabilization plots (Appendix J).  These linear plots also indicate the range of water-level 

fluctuation allowed by the NYSDOH in Section 5-D.4(c) of Appendix 5-D, NYS Sanitary Code, 

as repeated on page 8 of the pumping test protocol included as Appendix A.  The water levels at 

the end points of stabilization plots are not lower than the beginning points.  The pumping rates 

were maintained during this time period as required and the range of fluctuation observed meets 

the NYSDOH stabilization criteria. 
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2.3.4.1.2 Observation Wells 

 

The pattern of affected and unaffected observation wells for the K3-K4 pumping test remained 

the same as it was for the K2-K4 pumping test.  The water level data from Village wells 1A, 3, 

and 4 indicate that they were not influenced by the simultaneous pumping of wells K3 and K4 

(Figures 8, 14 and 15).  The Banks and Coombs residential wells, which are closer to the K wells 

than the Village wells, also were unaffected during the test (Figures 12 and 13).    

 

The water level data indicate that Well K1, Well K2, the Mansion Well, and the Trailer Well 

(Figure 1) were hydraulically influenced by the simultaneous pumping of wells K3 and K4.    

Well K1, which is approximately 80 feet north of the closest pumping well (K3) experienced a 

drawdown of 36.8 feet during the K3-K4 pumping test (Figure 3).  Well K2, which is located 

between the pumping wells (145 ft south of K3; 182 ft north of K4) experienced a drawdown of 

125.3 feet.  The Mansion Well, which is about 1,000 feet west of K3, experienced a drawdown 

of 23.8 feet (Figure 7).  The Trailer Well, which is 1,780 feet northeast of K3, experienced a 

drawdown of 17.4 feet (Figure 16). 

 

The drawdown at the Mansion well (23.8 feet) is very small compared to the available drawdown 

in the well, which is approximately 366 feet; consequently, the Mansion Well will continue to 

meet the needs of this seasonal residence.  Well K1 and the Trailer Well are not in use.  

NYSDEC Well No. D1157, which is located approximately 225 feet further north (uphill) from 

the Trailer Well, is expected to experience less drawdown than the Trailer Well since it is further 

away from the K wells. 

 

Village Well 1A, while unaffected by the two pumping tests, experienced a drop in water levels 

toward the very end of the K3-K4 pumping test (Figure 8).  At approximately 8:35 am on 

October 5, the water level in Well 1A began to fall in a pattern indicative of a nearby pump being 

activated (Figure 8A).  The water level continued to drop over the next 1 hr, 40 min and reached 

a maximum drawdown of approximately seven feet at 10:15 am, at which time the water level in 

Well 1A began to return rapidly to the previous level 
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The basis for concluding that the drawdown was not the result of the K3-K4 pumping test is 

predicated on three facts.  First, the pumping test did not end until 10:45 am, which is 30 minutes 

after the water level in Well 1A already had begun to rise; consequently, the water level drop at 

Well 1A could not have been due to pumping at the K wells.  Second, the drawdown and 

recovery signature at Well 1A is consistent with the pattern of water levels exhibited by Well 1A 

during August and September of 2008 (Figure 31), when Village Well 2 was known to be in 

frequent use.  The water level at Well 1A during that time was approximately 11.5 ft below TOC 

when Village Well 2 was not pumping and was approximately 19 ft when Well 2 was pumping.  

Third, this same pattern at Well 1A was observed during a 6.5-hour pumping test conducted on 

Village Well 2 on November 14, 2008 (Section 3.6).  Analysis of the pattern of water level data 

collected in the summer of 2008, and during the 6.5-hr pumping test on Village well 2, confirms 

that Village Well 2 was activated toward the end of the K3-K4 test and caused the approximately 

7 feet of drawdown at 1A.  The Village does not have records detailing the use of Well 2 during 

the period of the K well pumping tests.     

  

2.3.4.2 Recovery 
 

Water level recovery data recorded by the data loggers in wells K3 and K4 are included in the 

CD in Appendix E.  The linear plots of the well K3 and well K4 water level data (Figures 5 and 

6) show that both pumping wells experienced rapid recovery after the pumps were shut off at 

10:45 am on October 5, 2007.  The data indicate that Well K3 had achieved 90% recovery 79 

minutes after pumping stopped and that 100% recovery was achieved after approximately 39 

hours.  Well K4 had achieved 90% recovery 88 minutes after pumping stopped and 100% 

recovery just after 24 hours. 

 

The data indicate that the Mansion Well had achieved 100% water-level recovery within 2½ 

days (Figure 7; data in Appendix E), despite the frequent use of the well by the tenant.  The 

Trailer Well water-level data (Table 7; Figure 16) indicate 100% recovery within two days.   
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2.3.4.3 Water Quality 
 

2.3.4.3.1 Field Sampling 

 
The field water quality data for the discharge water from wells K2, K3 and K4 are located in 

Table 12 and include temperature, specific conductivity (SC), total dissolved solids (TDS), pH 

and turbidity.  A review of the data shows that temperature and pH of the discharge waters were 

relatively stable throughout each of the pumping tests.  The temperature of the discharge in all 

three wells remained relatively stable at approximately 9.9° C (49.8°F).  The pH of the discharge 

water from wells K2 and K3 averaged approximately 7.5, whereas the pH of the K4 discharge 

water was consistently above 8.0, and averaged 8.3. 

 

The transducers in the four K wells, the Mansion Well, and Village Well 1A were all set to 

record temperatures at the same time as water levels.  The transducers in the three pumping wells 

were installed within stilling tubes at approximately 20 feet above the pumps (the stilling tubes 

ended at approximately 10 feet above the pumps).  The temperature data from the transducers is 

included with the water level data for each well and is on the CD in Appendix E.  Graphs of the 

temperature data from the transducers are presented in Figures 17 through 22.  The transducer 

temperature data indicate slightly cooler water temperatures in the stilling tubes than the 

discharge water (8.1°C for K2 and K3; 8.4°C for K4), although the probes were set at different 

water depths.  Minor water temperature changes (up to 1°F) in response to pumping are evident 

in the graphs of the temperature data from wells K2, K3 and K4 due to apparent mixing of 

deeper, warmer water with shallower, cooler water. 

 

Turbidity values measured during the constant rate tests (Table 12) decreased throughout the 

pumping tests (Figures 23-25).  Turbidity in the discharge water from K3 and K4 decreased to 

below 1 nephelometric turbidity unit (NTU) by the end of the pumping test, and the turbidity of 

the K2 discharge water stabilized below 5 NTUs. 

   

Specific conductivity values and TDS values increased in unison during pumping and leveled off 

toward the end of pumping tests (Figures 23-25).  TDS is generally half the SC value; 

consequently, only the SC values are shown on Figures 23 through 25.  Specific conductivity of 
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the K2 and K3 discharge waters was very similar with stabilized values of approximately 480 

microsiemens/centimeter (µs/cm).  The SC of the well K4 discharge water stabilized at 

approximately 690 µs/cm during the K2-K4 constant rate test and remained near that value for 

the entirety of the subsequent K3-K4 constant rate test. 

  

A strong sulfur odor, which indicates the presence of hydrogen sulfide, was consistently detected 

at the well K4 discharge by field personnel.  Sulfur odors were negligible at wells K2 and K3 by 

comparison with K4.  The presence of sulfur at low levels in the water may require treatment to 

address taste and odor; however, it does not preclude use as a potable supply. 

 

2.3.4.3.2 Analytical Sampling 

 

Samples were collected from well K2 and well K4 discharges near the conclusion of the K2-K4 

constant rate pumping test.  These were submitted to Phoenix for analysis of Part 5 parameters as 

stipulated in the pumping test protocol.  The laboratory reported the next day, via telephone, that 

total coliform, but not e-coli, was present in the bacteria sample from K4.  The fact that well K4 

was to be pump-tested in conjunction with well K3 afforded an opportunity to collect a second 

sample for analysis of total coliform bacteria (Table 16).  Total coliform was absent in the 

second bacteria sample from well K4.1   

 

Portions of the Part 5 sample were collected from well K3 at two different times during the K3-

K4 pumping test.  Samples for time-sensitive parameters were collected at approximately 54 hrs 

into the test because the October 8 (Monday) Columbus Day holiday would have prevented these 

parameters from being analyzed within their holding times.  Samples for the remaining 

parameters of the Part 5 analyses were collected at the end of the pumping test. 

 

The results of the laboratory analyses (Appendix F) show that none of the NYSDOH Part 5 

maximum contaminant levels (MCLs) were exceeded, except arsenic.  The arsenic levels in K2, 

                                                 
1 Phoenix also reported that the radon samples from K2 and K4 were analyzed approximately one day outside of holding time due to a delay 
experienced during delivery to a separate lab.  Neither of the two samples analyzed outside holding time had elevated radon levels.  A second 
sample was collected from well K4 during the K3-K4 pumping test and was analyzed for radon within holding time.  The second K4 sample also 
did not have elevated levels of radon.  There is no maximum contaminant level for radon in drinking water in New York State.  
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K3 and K4 were 0.031 mg/l, 0.018 mg/l and 0.019 mg/l, respectively.  All three of the reported 

concentrations exceed the MCL of 0.010 for arsenic; consequently, the water from all three wells 

may need to undergo treatment to reduce arsenic concentrations to below the MCL.  Total 

coliform, as noted above, was present in the first sample from K4, but not in the re-sample.  

Total coliform was present in the well K3 sample and absent from the well K2 sample.  No e-coli 

were present in any of the bacteria samples collected from the pumping wells. 

 

2.3.5 Ground Water/Surface Water Evaluation 
 

The results of the microscopic particulate analysis on the samples from wells K2, K3 and K4 

(Appendix G) indicate that there is a low risk of surface contamination at all three well locations 

(EPA risk factors all = 0, low risk).  No biological materials or other indicators of surface water 

were observed in the samples. 

 

The stream water level data (Tables 8, 9 and 10), collected during the constant rate test, show no 

impact to the streams from pumping.  Water levels at Todd Mountain Brook, Emory Brook and 

Bush Kill all rose quickly in response to precipitation events and fell gradually after such events, 

with no indication of a decline due to pumping (Figures 9, 10 and 11). 

 

The comparison of field water quality data from the streams (Tables 13, 14 and 15) with the 

water quality data from the pumping wells (Table 12) shows distinctly different values for the 

measured parameters (except for pH).  These results further indicate that there was no influence 

on well water quality from surface water.  The pH in the streams and in wells K2 and K3 was 

near 7.5, whereas the pH in well K4 was consistently above 8.0.  Turbidity generally increased in 

the surface waters through time, whereas the turbidity of the pumping well discharges decreased 

through time.  Specific conductivity and TDS were significantly lower in the streams than in the 

well discharges. 

 

The surface waters were consistently warmer than the discharge water from the pumping wells.  

The data from the automatic temperature loggers installed in upper Todd Mountain Brook and in 
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Emory Brook are shown in Table 21, and the data are contained on the compact disc in Appendix 

E.  The stream temperatures exhibited diurnal fluctuations corresponding to air temperature 

changes and were between approximately 51°F and 58.7°F during the K well tests.  Figure 26 

shows a plot of the stream temperature data with the average well discharge temperature for 

comparison.  The discharge water from the pumping wells was relatively constant and stayed 

between 9.7°C (49.5°F) and 10.1°C (50.2°F) during both pumping tests (Table 12).  The 

discharge water temperature data from the transducers installed in the K wells is contained on the 

compact disc in Appendix E. 

 

The water quality data from the K1 Spring is presented in Table 22.  The pH of the K1 spring 

(6.7) is notably lower than that of the streams and the well discharge.  The turbidity was less than 

1 NTU except after precipitation events (Table 1) when the turbidity rose over 1 NTU.  The 

temperature of the K1 Spring water was lower than the streams and higher than the well 

discharges.  The TDS and SC of the spring water were similar to that of the surface waters and 

significantly lower than the well discharges.  The K1 Spring yield (Table 11) increased in 

association with precipitation events and decreased gradually afterward with no additional 

precipitation.  The water quality and yield data from the K1 Spring show no influence from 

pumping of the K wells. 

 

The stream water level data, the differences in water quality between the pumping wells and 

streams, and the water quality and yield data of K1 spring are all consistent with the MPA 

results, which indicate the wells have no direct connection to surface waters and springs.  

Though no reliable data exists for the yield of the Village Springs during the K well pumping 

tests, as discussed in Section 2.2.4, it is reasonable to assume that the pumping of the K wells 

had no impact on the yield of the Village Springs.  This conclusion is supported by the fact that 

the 2008 pumping test on well Q1 had no impact on the flow at the Village Springs (discussed 

later in Section 3.3.2.1.6).  Well Q1, which is located 600 feet from the Springs, is 1.4 miles 

closer to the Springs than the K wells.   
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2.3.6 Down Hole Conductivity and Temperature Logging 
 
The conductivity, temperature, and borehole caliper logs (geophysical logs) of wells K2, K3 and 

K4 (Appendix H) are consistent with the driller’s logs for these wells (Appendix D).  The major 

water-bearing fractures encountered by the drillers at K2, K3 and K4 were at depths of 327 ft, 

304 ft, and 346 ft, respectively.  These depths are consistent with the major fractures indicated by 

the geophysical logs.  Major water-bearing fractures are indicated on the geophysical logs when 

sharp increases in the borehole diameter (caliper log) are coincident with water temperature and 

conductivity increases.  Such fractures are only indicated at depths of 326 ft (K2), 304 ft (K3) 

and 345 ft (K4).  These results show that the geophysical logging of the wells, while of academic 

interest, merely duplicate the data provided by the well driller’s borehole logs. 

 

2.4  SUMMARY AND CONCLUSIONS 

 

2.4.1 K2-K4 Simultaneous Constant Rate Pumping Test, 130 gpm total 
 

• The 76-hour, simultaneous, constant rate, pumping test (130 gpm) of wells K2 and K4 

resulted in a total drawdown of 99.1 feet at well K2 and left 121.9 feet of available 

drawdown (water above the pump intake). 

• The 76-hour, simultaneous, constant rate, pumping test (130 gpm) of wells K2 and K4 

resulted in a total drawdown of 98.3 feet at well K4 and left 93.8 feet of available 

drawdown. 

• The range of water level fluctuation in the pumping wells during the final six hours of the 

test meets the NYSDOH stabilization criteria. 

• Well K2 achieved 90% recovery of water level drawdown 89 minutes after pumping 

stopped and 100 % recovery was achieved after approximately 17 hours.  Well K4 

achieved 90% recovery 81 minutes after pumping stopped and 100% recovery was 

achieved within 19 hours.   

• The Mansion Well and the Trailer Well experienced drawdowns of 19.2 feet and 13.5 

feet, respectively during the K2-K4 (130 gpm) constant rate pumping test.  These 

drawdowns are minimal and not expected to alter the use of the wells by the owners (the 
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Trailer Well is owned by the Village of Fleischmanns and is not in use).  No other 

bedrock monitoring wells outside the K well field experienced any drawdown as a result 

of the K2-K4 constant rate pumping test.  

• A projection based on 180 days of continuous, simultaneous pumping of K2 at 65 gpm 

and K4 at 65 gpm, with no aquifer recharge, resulted in projected drawdowns at K2 and 

K4 of 102 and 101 feet, respectively.  The available drawdowns projected in K2 and K4 

at the end of the 180-day pumping period are 119 feet and 91 feet, respectively.  These 

projections demonstrate that wells K2 and K4 are capable of sustaining long term yields 

of at least 65 gpm each when pumping simultaneously.    

• The final six hours or more of water level data from the simultaneous, constant rate 

pumping test of wells K2 and K4 (130 gpm total) show stabilized water levels were 

achieved according to the NYSDOH criteria. 

 

2.4.2 K3-K4 Simultaneous Constant Rate Pumping Test, 157 gpm total 
 

• The 73.25 hour, simultaneous, constant rate pumping test (157 gpm) of wells K3 and K4 

resulted in a total drawdown of 132.2 feet at well K3 and left approximately 59.6 feet of 

available drawdown (water above the pump intake). 

• The 73.25 hour, simultaneous, constant rate pumping test (157 gpm) of wells K3 and K4 

resulted in a total drawdown of 125.9 feet at well K4 and left approximately 66.4 feet of 

available drawdown. 

• Well K3 achieved 90% recovery of water level drawdown 79 minutes after pumping 

stopped and 100 % recovery was achieved after approximately 39 hours.  Well K4 

achieved 90% recovery 88 minutes after pumping stopped and 100% recovery was 

achieved after approximately 24 hours. 

• The Mansion Well and the Trailer Well experienced drawdowns of 23.8 feet and 17.4 

feet, respectively during the K3-K4 (157 gpm) constant rate pumping test.  These 

drawdowns are minimal and not expected to alter the use of the well by the owners (the 

Trailer Well is owned by the Village of Fleischmanns and is not in use).  No other 
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bedrock monitoring wells outside the K well field experienced any drawdown as a result 

of the K3-K4 constant rate pumping test.  

• A projection based on 180 days of continuous, simultaneous pumping of K3 at 75 gpm 

and K4 at 82 gpm, with no aquifer recharge, resulted in projected drawdowns at K3 and 

K4 of 137 feet and 128 feet, respectively.  The available drawdowns projected in K3 and 

K4 at the end of the 180-day pumping period are 55 feet and 64 feet, respectively.  These 

projections demonstrate that wells K3 and K4 are capable of sustaining long term yields 

of at least 75 gpm and 82 gpm, respectively, when pumping simultaneously.    

• The final six hours or more of water level data from the simultaneous, constant rate 

pumping test of wells K3 and K4 (157 gpm total) show stabilized water levels were 

achieved according to the NYSDOH criteria. 

 

2.4.3 General 
 

• The well field is capable of sustaining a long term yield of 157 gpm, without adversely 

impacting local water supplies and surface water bodies.2  

• The results of  MPA sampling indicate that wells K2, K3 and K4 are not at risk of 

contamination by surface waters 

• A sulfur odor was detected at the well K4 point of discharge throughout both constant 

rate tests.  The presence of low levels of hydrogen sulfide in the water may require 

treatment for taste and odor; however, it does not preclude use as a potable water supply. 

• Arsenic was present in the Part 5 samples collected from the K wells at concentrations 

that exceed the maximum contaminant level (MCL) for that parameter.  The use of the K 

wells as public water supply wells will require treatment to reduce arsenic concentrations 

to below the MCL. 

                                                 
2 Mr. Gilday (NYSDOH) communicated to Mr. Steve Trader (Alpha) on site October 5, 2008, that because of the 
similarity of the three wells regarding their drawdown and recovery, and because well K2 is located between K3 and 
K4, this yield likely could be obtained by pumping well K4 at 82 gpm in combination with either well K2 or K3 
pumping at 75 gpm.     
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• Geophysical logging of the wells K2, K3 and K4 confirmed the information already 

present on the well driller’s logs.  The primary water-bearing fractures in the three wells 

are all deeper than 300 feet below the surface. 

 

3.0 Q1 WELL PUMPING TEST 
 
Well Q1 is located off Moran Road, south of NYS Route 28 and east of the Village (Figure 27).  

Well Q1 is intended as a backup potable source of water.  Well Q1, along with previously 

evaluated wells K2 and K3, is intended help to fulfill the New York State Department of Health 

(NYSDOH) requirement that the Resort be able to meet its maximum daily demand with its 

largest source (well K4) offline.  The pumping test was conducted according to the October 9, 

2008 Pumping Test Protocol (2008 Protocol) that was submitted to, and approved by, the 

NYSDEC and the NYSDOH.  The 2008 Protocol is included herein as Appendix K, along with 

the NYSDOH and NYSDEC correspondence that provide additional testing conditions and 

endorsement of the protocol.  The Protocol followed the NYSDEC and NYSDOH requirements 

as set forth in Exhibit G, Section B, of the AIP for this project.  The Counsel for the NGOs was 

contacted by Crossroads’ attorneys to review and approve the protocol; however, the Counsel for 

the NGOs reported that they were satisfied as long as the protocol was approved by the 

NYSDOH and the NYSDEC.   

 

The primary objectives of the testing were to determine the sustainable yield from well Q1 and to 

assess the potential effects of pumping that well on nearby residential wells, the Fleischmanns 

municipal water supply, and Emory Brook.  Secondary objectives were to evaluate the effects of 

pumping Village well 2 when well Q1 is not pumping, and assess the combined effects of 

pumping Village well 2 and well Q1 simultaneously.  The secondary objectives were added to 

meet the additional Protocol conditions required by the NYSDOH.  
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3.1 SCOPE OF WORK 
  

The following primary tasks were performed using the procedures described in the pumping test 

protocol.  

  

• Conducted a step-rate pumping test on well Q1; 

• Conducted a 75-hr constant rate pumping test of well Q1;  

• Monitored water levels in the bedrock pumping well, bedrock observation wells, and 

local streams; 

• Monitored precipitation at the well Q1 location; 

• Collected a water quality sample from well Q1 and submitted it for analysis by a 

NYSDOH-approved laboratory for parameters established in Subpart 5-1 of the State 

Sanitary Code (Part 5 parameters); 

• Collected a Microscopic Particulate Analysis (MPA) sample from well Q1 to evaluate the 

potential for Ground Water Under the Direct Influence (GWUDI) of surface water; 

• Monitored surface water quality (Emory Brook) and ground water quality (Well Q1); 

• Monitored water level recovery; 

• Conducted down-hole conductivity and temperature profiling of well Q1; and 

• Surveyed elevations and locations of all monitoring stations 

 

3.2 METHODS 

 

3.2.1 Step Rate Testing 
 

A step rate test was performed on well Q1 on August 14, 2008.  The test involved measuring 

water-level changes in the well in response to consecutively higher pumping rates.  The rates 

tested, in consecutive order, were 26 gpm, 36 gpm, 47 gpm, and 67 gpm.  A final step of 53 gpm 

was added when it was clear that the 67 gpm step would exceed the long-term capacity of the 

well.  The water-level data from the step rate test are included on the CD in Appendix N.  The 
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step rate data were used for the selection of an initial pumping rate for the constant rate test and 

can be used in the future as a baseline to evaluate well efficiency.          

 

 3.2.2 Constant Rate Testing 
 
The constant rate pumping test of Q1 began at 10:00 AM on November 7, 2008 and was 

concluded at 1:06 PM on November 10, 2008.  The well was pumped at an average rate of 45 

gpm for a total of 75 hours and 6 minutes.  Discharge rate data collected during this test are 

presented in Table 23.  After initial adjustments to the discharge rate during the first couple 

hours of the test, the discharge rate was held within 5% (42.7 gpm – 47.3) of its design pumping 

rate (45 gpm) for the duration of the test (except for a short term spike near the end of the test), 

per NYSDEC’s T.O.G.S. 3.2.1, Recommended Pump Test Procedures for Water Supply 

Applications.   

 

The short term spike appeared to be the result of voltage fluctuations from the generator.  The 

generator gave audible evidence of possible voltage fluctuations approximately 72 hrs and 40 

minutes into the test, which corresponded with upward and downward surges in the water level 

inside the manometer tube affixed to the discharge pipe (Table 23).  Adjustments were made to 

keep the discharge rate as close to 45 gpm as possible; however, the measured pumping rate 

increased momentarily to 48.1 gpm, which is just outside the allowable 5% pumping rate 

window.  The pumping rate was quickly adjusted to bring the discharge rate back to within the 

range of 42.7- 47.3 gpm.  Water level measurements continued to be made after the test to 

monitor recovery and document when 90% recovery in well Q1 was achieved. 

 

3.2.3 Test Setup 
  

Testing of well Q1 was conducted using a submersible pump supplied by Titan.  Water was 

discharged from the wellhead to a large receptacle located near the well to prevent discharge to 

the land surface near the well, to reduce the potential for erosion, to facilitate manual checking of 

the discharge rate, and to allow for sample collection.  The discharge water from the receptacle 



 

 
Alpha Geoscience Page 31 Pumping Tests at K Wells and Well Q1 
Project No. 08136  Crossroads Ventures LLC 

was then drained by gravity through 4-inch diameter plastic piping and discharged to a culvert 

beneath Moran Road (Figure 28), which is located approximately 200 ft northwest of well Q1.  

The water exited the Moran Road culvert and flowed in a ditch north toward a culvert beneath 

Route 28.  The Route 28 culvert outlet is on the north side of Route 28 and downslope from the 

road.  The water then flowed into a swale, which was wet during the test, and flowed westward 

to a pond that has a spillway into Emory Brook. 

 

A ball valve and pipe orifice plate/manometer system, like that used in the K Wells testing, was 

used to regulate the flow rate at the pumping well.  This setup provides a convenient means of 

adjusting the flow rate to keep it nearly constant throughout the pumping period.  A circular 

orifice plate (or weir plate) with a smaller inner diameter (2”) than the discharge pipe (4”) was 

attached to the end of the discharge pipe.  The weir plate created backpressure that is reflected in 

a corresponding height of water in the manometer.  The water column height in the manometer 

tube was calibrated and periodically checked by observing the time necessary to fill a 30-gallon 

container.  The ball valve provided the means of adjusting the discharge rate if the manometer 

reading or measured flow rate was too low or too high.  Titan installed two plastic tubes in well 

Q1 to accommodate a probe for manual water-level measurements and a transducer for 

automated water level measurements.   

 

3.2.4 Precipitation Monitoring 
 

A rain gauge was installed in the open area adjacent to well Q1.  Daily monitoring of the 

precipitation began on September 6, 2008 and continued through November 16, 2008.  This 

monitoring spanned the period from two months prior to the pumping test through six days after 

the test.  The gauge was checked daily in the morning during the test.  A log of the precipitation 

recorded at the rain gauge is included as Table 24.  Each measurement represents the rainfall that 

occurred within the 24-hrs prior to the morning measurement. 

 

The precipitation data recorded at the Belleayre Mt. Ski Center (Ski Center) were also obtained 

to supplement the precipitation data collected during the pumping test (Appendix L).  Hourly 
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precipitation data are recorded at the Ski Center as part of the NYSDEC’s atmospheric 

deposition monitoring network and were converted to daily precipitation values.   

 

3.2.5 Water Level Monitoring Locations and Data Collection 
  

The water levels in pumping well Q1 were measured on a routine basis following its installation 

in early August and continued for approximately two weeks after the constant rate testing.  Water 

levels were also measured during the pumping test at three nearby residential or commercial 

bedrock wells, two bedrock wells owned by the Village of Fleischmanns, three bedrock wells 

drilled by Crossroads, and two stream locations on Emory Brook.  The purpose of the water level 

measurements was to evaluate the effects from pumping well Q1 on these water supplies and the 

surface water.  The water level measurements at these locations were conducted using a 

combination of manual and automated methods.   All of these monitoring points were located by 

Alpha using a GPS receiver and are shown on Figure 27.  Rettew Engineering and Surveying, 

P.C., performed the elevation survey of the monitoring locations.  The elevation survey data for 

all the monitoring points are presented in Table 25. 

 

 

3.2.5.1 Well Q1 
 

The location of well Q1, which was completed August 4, 2008, is shown on Figure 27 and the 

driller’s log is contained in Appendix M.  The well is located on the floor of an abandoned rock 

quarry that had provided crushed stone for the Route 28 realignment in the 1960s; consequently, 

bedrock is exposed at the surface.  The total depth of well Q1 is 373 feet below grade and the 

well has 20 ft of casing in the ground, plus a 2.5-ft casing stickup. 

 

An automated pressure transducer, with data recording capabilities, was installed in the well to 

record water temperature and water levels prior to, during, and after the pumping test (recovery).  

The resulting water-level data, which was recorded at one-minute intervals during the test, is 

contained on the compact disc included in Appendix N.  Manual water-level measurements were 

made at the well during the test to provide a backup in the event of data logger failure.  Manual 
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water level readings were also made several times per week since August  2008 when well Q1 

was completed (Table 26).      

 

3.2.5.2 Village Wells      
 

The two wells owned by the Village of Fleischmanns, which were monitored for the pumping 

test, include Wells 1A and 4 (Figure 27).  Village Well 1A is located approximately five feet 

south of Village Well 1, which has been out of service since 1996.  Well 1A is an 8-inch 

diameter, 145-ft deep well that was drilled into bedrock by the Village, in 2007, as a potential 

replacement well for Well 1.  The Village reportedly has no plans to incorporate Well 1A into 

the municipal water supply at this time.  The water level data at well 1A were also used to help 

estimate the depth to water at well 2, since the well head configuration at Well 2 does not allow 

for manual water-level measurements. 

 

Well 2 is the primary production well for the Village and normally operates automatically when 

the Village reservoir level drops below a certain level.  NYSDOH records indicate well 2 is 200 

ft deep and has a yield of 150 gpm.  The well was serviced by Titan earlier in 2008 and has a 15 

horsepower pump rated at 230 gpm.   The Village water department agreed to shut off Well 2 

during the Q1 pumping test, unless it became necessary to operate due to low levels in the 

reservoir. 

 

Well 4 has historically been part of the Village water supply system and its records are on file 

with the NYSDOH.  Well 4 is rarely used and serves as a backup well when Well 2 production 

alone is not enough to meet the Village demand and spring yield is low.  NYSDOH records 

indicate Well 4 is an 8-inch diameter, 410 feet deep bedrock well with a yield of 70 gpm.  The 

well is located approximately 820 ft west-southwest of Q1.  Well 4 was not used by the Village 

during the pumping test.  Water level measurements in Well 4 were made with an electronic 

water level meter through a port at the top of the well head. 

 

Water levels at the two Village wells were measured manually several times per day during the 

pumping test, and nearly every day for two weeks prior to, and after, the pumping test at well 
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Q1.  Well 1A and Well 4 were also measured several times per week starting in mid-July and 

mid-August, respectively.  The water level data recorded for Wells 1A and 4 are presented in 

Tables 27 and 28, respectively.   

 

3.2.5.3 Bedrock Residential and Commercial Wells 
 

The two residential wells that were monitored during the pumping test consisted of the Moran 

well and the Dignes well (Figure 27).  The water supply well at Belleayre Realty (Realty well) is 

a commercial well.   The total depths of the Realty well and the Dignes well are 123 ft and 448 

ft, respectively, and their reported yields are 20 gpm and 0.5 gpm, respectively (Appendix M).  

The depth of the Moran well is not known.  The Moran well and the Realty well were in normal 

use during the Q1 pumping test.  The Dignes house was not occupied during the test.  

 

Water levels in the Realty, Dignes and Moran wells were measured several times per day during 

the pumping test.  Permission to monitor the Moran well was not obtained until after the 

pumping test started; consequently, the first water level measurement at the Moran well did not 

occur until several hours after the test started.  Measurement of the water levels in the Realty 

well began approximately three weeks prior to the pumping test and continued for over a week 

after the test was completed.  The Dignes well was monitored on at least a weekly basis since 

mid July.  The water level measurements from the Realty, Moran and Dignes wells are contained 

in Tables 29, 30 and 31, respectively.  

  

The residences immediately east and west of the quarry (Minion and Wickham, respectively) 

were also considered for inclusion in the monitoring program for the pumping test.  The 

locations of these residences are indicated on Figure 28.  Permission to monitor these wells was 

granted by the homeowners; however, upon inspection, the water levels in these two wells could 

not be monitored safely and efficiently due to physical access limitations.  In lieu of water level 

measurements, the residents were asked to note any quantity, or quality, changes to their well 

water they experience during the test.  Neither of these residents experienced any water quality 

or quantity changes during the step rate test that was performed on well Q1 on August 14, 2008.  
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3.2.5.4 Bedrock Wells Owned by Crossroads 
 

The Crossroads wells monitored during the test are known as the Janis East well, the Z well, and 

well Q2 (Figure 27), none of which are in use, and their depths are 698 ft, 548 ft, and 375 ft, 

respectively.  Well Q2 was originally 498 ft deep, but it has since been grouted back to 375 ft.  

The drilling logs for these wells are included in Appendix M.  The Janis East and Z wells are 

planned for use as irrigation wells for the proposed resort.  The ultimate use of well Q2, if it is 

used at all, has not yet been determined. 

 

An 8-hr step rate pumping test was performed on the Z well on August 27, 2008 and 8-hr testing 

on the Janis East well occurred on September 3, 2008.  The estimated yields of these two wells, 

based on the step rate testing, are 13 gpm (Z) and 10 gpm (Janis East).  No pumping test has 

been performed on well Q2; however, the yield of Q2 was estimated by the driller to be 15 gpm. 

 

Water level measurements at the three bedrock wells owned by Crossroads were conducted on 

nearly a weekly basis from the summer of 2008 until a couple weeks after the Q1 pumping test. 

The frequency of measurements was increased during the test.  The water level data from the 

Janis East, Z and Q2 wells are presented in Tables 32, 33 and 34, respectively. 

 

3.2.5.5 Streams 
  

Surface water level measurements were recorded at two locations on Emory Brook (Figure 27).  

Measurements at the two locations were made of the depth to water from a fixed point, such as a 

nail in a tree.  Water levels at the stream locations were measured manually prior to, during and 

after the pumping tests at intervals of one to three times per day.  The stream water level data for 

Emory Brook is presented in Table 35. 

 

3.2.6  Spring Flow Monitoring 
 

The Village of Fleischmanns springs are located approximately 600 feet southwest of well Q1.  

The spring collection system has been upgraded and the configuration is not conducive to 
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isolating and manually measuring spring flows.  Delaware Engineering has outfitted the spring 

collection system with in-ground v-notch weirs and transducers with data logging capabilities.  

The data loggers automatically record the water temperature and the water column above the 

transducer, which is related to the height of water above the bottom of the v-notch in the weir.  

Delaware converted the transducer data to spring flow data using standardized equations that 

directly relate the water depth measurements to flow through a v-notch weir.  Delaware provided 

Alpha with the spring flow and temperature data from June 24, 2008 through March 3, 2009.  

The conditions that were causing the problems with the data loggers during the K well tests in 

2007 (see Section 2.2.4) were addressed by Delaware subsequent to the K well testing.  The data 

from approximately one week before the Q1 test through one week after the test is included in 

Appendix O.   

 

3.2.7 Water Quality Testing  
 

Water samples of the pump discharge from well Q1 were collected for field analysis of 

conductivity, total dissolved solids (TDS), pH, temperature and turbidity (Table 36).  Odor and 

color of the discharge water were also noted.  The samples were collected periodically to 

evaluate water quality changes during the progression of the test. 

  

The transducer installed in well Q1 also recorded water temperature at the same frequency as the 

water-level measurements.  The water temperature data are included with the water level data on 

the CD in Appendix N. 

 

Samples were also collected for field analysis of the aforementioned parameters from the water-

level monitoring locations on Emory Brook (Table 37).  Additionally, an automated temperature 

data logger was installed in Emory Brook (upstream).  The temperature data from this logger are 

included in the CD (Appendix N).     

 

Water quality samples were collected at well Q1, near the end of the pumping test, for laboratory 

analysis of parameters defined in New York State’s Sanitary Code - Part 5.  The Part 5 samples 
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were submitted to Phoenix Environmental Laboratories, Inc. of Manchester, Connecticut 

(Phoenix), a NYSDOH-certified laboratory.  The laboratory reports for the Part 5 analyses are 

included as Appendix P. 

   

3.2.8 GWUDI Evaluation 
  

The NYSDOH requested that Microscopic Particulate Analysis (MPA) samples be collected 

from well Q1 to evaluate the possibility of ground water under the direct influence of surface 

water (GWUDI).  The NYSDOH required the GWUDI evaluation due to the relatively shallow 

(<50 ft below grade) casing depth of well Q1.  MPA sampling began at approximately 56 hrs 

into the pumping test and ended at approximately 68 hrs into the test.  The MPA sample was 

submitted to Environmental Associates Ltd., of Ithaca, NY.  The laboratory results of the MPA 

sampling are included in Appendix Q.  Additionally, the hydraulic connection between well Q1 

and the local surface waters (Emory Brook) was evaluated via comparison of the field water 

quality monitoring data between the pumping well and the stream.   

 

3.2.9 Down Hole Temperature and Conductivity Logging   
 

Conductivity and temperature profiles of the water column were logged in well Q1 by Aqua 

Terra Geophysics Inc., of Bellport, New York, on January 12, 2009, two months after the 

pumping test.  This time lag between the pumping test and the geophysical logging provided 

ample time for the water column in the borehole to stabilize.  The profile was logged using an 

electronic sensor that was lowered into the well on a cable at a specific rate of descent.  A bore 

hole caliper was also included as part of the geophysical tools that were used in the well.  The 

conductivity and temperature profiling were initiated at the top of the water column and logged 

from top to bottom to avoid disturbance of the ambient conditions.  The borehole caliper was 

employed on the return trip to the surface.  The geophysical logs are included in Appendix R of 

this report. 
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3.3 RESULTS 

3.3.1 Conditions 
  

The first three weeks of October 2008 were quite dry, with only 0.2 inches of rainfall occurring 

at the well site during that time (Table 24). After this dry period, a wet period from October 25 

through October 28 brought 4.1 inches of precipitation at the well site, with 0.8 inches of that 

precipitation falling as snow (8 inches) on October 28.  The water levels in the area wells and 

creeks rose, with the water level in well Q1 rising more than 0.5 ft per 100 ft of wetted borehole; 

consequently, the pumping test, which was originally scheduled to commence on October 28, 

had to be postponed until the rising water levels had stabilized or begun to decline. 

 

The water level in Emory Brook peaked on or about November 5, 2008 and then began to 

decline (Figure 29).  The rate of water level rise in well Q1 slowed down and began to stabilize 

on or about November 6, 2008 (Table 26; Figure 30).  As of November 6, it had not rained for a 

week, and the local weather forecast did not call for significant additional rain for another week.  

The declining creek level, the apparent stabilization of the static water level in well Q1, and the 

local weather conditions presented the opportunity to conduct the pumping test at well Q1 that 

met the conditions of the protocol: consequently, the test was started on November 7, 2008.  

Only a trace of rainfall was recorded at the Q1 well site during the constant rate pumping test 

(Table 24), which is consistent with the rainfall recorded at the Belleayre Ski Center during the 

same time frame (Appendix L).  

  

3.3.2 Q1 Constant Rate Pumping Test 
 
3.3.2.1 Drawdown 
 
3.3.2.1.1 Well Q1  

 

Total drawdown measured at well Q1 at the end of the constant rate test was 123.8 feet, based on 

a pre-test static water level of 54.8 feet (ft) and a 178.6-ft depth to water at the end of pumping 

(referenced to TOC).  There was 186.9 feet of available drawdown in well Q1 at the end of the 
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pumping test, based on a pump setting of 365.5 feet below TOC (363 ft below grade).  The 

importance of available drawdown is discussed in Section 2.3.3.1.1 earlier in this report. 

  

Linear and semi-log graphs of elapsed time versus drawdown for well Q1 are presented in 

Appendix S. The linear plot of the drawdown data clearly shows the effect of slight adjustments 

to the well Q1 pumping rate that were necessary during the test to maintain a discharge rate of 

approximately 45 gpm (Table 23).  The approximate 12-hr period, during which the MPA filter 

assembly was connected, is also evident on the linear plot.  The water level during the MPA 

sampling period stabilized at a slightly lower level than the water level prior to, and after, the 

MPA sampling period.  The reason for the lower level of stabilization during the MPA sampling 

period is that one gpm was diverted through the MPA filter while 45 gpm was maintained 

through the main discharge pipe.  

 

The well Q1 semi-log graph (Appendix S) shows that the drawdown data fall roughly on a 

straight line for approximately the last two days of the pumping test.  No positive or negative 

hydraulic boundaries were encountered during the 75 hours of pumping at well Q1.  Any 

deflections in the data over the last couple days of test pumping were the result of periodic, slight 

pumping rate adjustments and the 12-hr MPA sampling period.   

   

A best-fit line of the final two days of water level data on the semi-log graph was extrapolated 

and used to project drawdown at Well Q1 as a result of pumping continuously for 180 days at 45 

gpm (Appendix S).  In this manner, a drawdown of 138 feet is projected at well Q1.  The 

available drawdown (i.e., the water column in the well above the pump) projected in well Q1 at 

the end of the 180-day pumping period is approximately 172.7 feet.  The 180-day projection 

satisfies the NYSDEC portion of the NYSDOH/NYSDEC hybrid pumping test protocol 

developed for this project. 

 

The final six hours (7:06 to 13:06 on 11/10/08) of water-level data from well Q1 was plotted on a 

stabilization plot (Appendix S).  This linear plot also indicates the range of water-level 

fluctuation allowed by the NYSDOH in Section 5-D.4(c) of Appendix 5-D, NYS Sanitary Code, 

and as repeated on page 7 of the pumping test protocol included herein as Appendix K.  The 
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water level at the end point of the stabilization plot is not lower than the beginning point of the 

six-hour period.  The pumping rate was held within 5% of the design rate of 45 gpm (42.5 to 

47.5 gpm), except during a brief period of generator surges (as discussed in Section 3.2.2), which 

caused a momentary pumping rate increase to 48.1 gpm.  The water-level fluctuation during the 

final six hours of pumping meets the NYSDOH stabilization criteria, notwithstanding the 

apparent fluctuations in the generator output.  Furthermore, the 12-hr period of MPA sampling 

shows that the water level had already stabilized prior to the final six-hour period, albeit at a 

slightly lower level and at a pumping rate of approximately 46 gpm (Appendix S).   

 

  

3.3.2.1.2 Village Wells 

 

The water level data from Village wells 1A and 4 indicate that these two wells were 

hydraulically influenced by the pumping of well Q1.  Well 1A experienced a drawdown of 0.6 ft 

during the test (Table 27 and Figure 31) and Well 4 experienced a drawdown of 14.18 ft (Table 

28 and Figure 32).  The drawdown at both wells is very small compared to the available 

drawdown in the wells at the end of the test, which was approximately 133.6 ft in Well 1A and 

325.3 feet in Well 4. 

     

 

3.3.2.1.3 Residential and Commercial Wells 

 
 

The Realty well, which is approximately 1,050 feet east-northeast of well Q1, experienced a 

water-level drawdown of 10.3 feet during the well Q1 constant rate pumping test (Table 29 and 

Figure 33).  The amount of drawdown was small relative to the 92.4 feet of available drawdown 

in the well at the end of the test. 

    

The Moran and Dignes wells were unaffected by the pumping of well Q1.  The water level data 

from the Moran well (Table 30) and the Dignes well (Table 31) are plotted on Figures 34 and 35, 

respectively. 
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The Minion and Wickham residences, which are the closest residences to the well site (Figure 

28) and are located east and west of the abandoned quarry property, respectively, reported no 

change in water quality or loss of water during the test.      

 

3.3.2.1.4 Crossroads’ Monitoring Wells 

 
 

The 698-ft deep Janis East well was unaffected by the pumping of well Q1.  The water levels in 

the Janis East well displayed a natural variation of approximately 150 feet between mid-August 

and the end of November (Table 32 and Figure 36).  The water level rose considerably in the 

well following the heavy precipitation that occurred October 25-28, 2008, and had nearly peaked 

by the start of the well Q1 pumping test on November 7, 2008 (Figure 36).  The water level in 

the well rose slightly during the first hours of the test, and then began to decline for the 

remainder of the test (Figure 37).  The water level continued to decline at the same rate for at 

least several days after the test was completed, indicating that the water level decline was 

responding to the background weather conditions.  No precipitation had occurred in the area 

since the end of October.   The resulting water level pattern in the Janis East well is similar to 

that in the Moran well, which was also unaffected by the well Q1 test. 

    

Both the Z well and well Q2 were hydraulically influenced by pumping at well Q1.  The Z well, 

which is located approximately 950 ft south of well Q1, incurred 13 ft of drawdown (Table 33 

and Figure 38).  The available drawdown at the conclusion of the pumping test was 404 ft.  The 

drawdown impact at well Q2, which is located approximately 110 ft east-northeast of well Q1, 

was 31 feet (Table 34 and Figure 39) and the available drawdown at the conclusion of the test 

was over 290 ft.  The magnitude of drawdown at these two wells is very small relative to the 

available drawdown in each of these wells. 
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3.3.2.1.5 Village Well 2 

 

The water level in Village well 2, as discussed in Section 3.2.5.2, could not be monitored during 

the well Q1 pumping test; consequently, the exact amount of drawdown in that well remains 

unknown.  The drawdown in Village well 2 due to pumping at well Q1 can be estimated by 

plotting the amount of drawdown in the monitoring wells versus the distance from well Q1.  

Figure 40 shows the amount of drawdown at Village well 2 that likely occurred during the well 

Q1 pumping test was approximately 3.5 feet.  This is a reasonable estimate, given the amount of 

drawdown at the Realty well (10.3 ft), which is located between well Q1 and well 2,  and well 

1A (0.6 ft), which is located at a greater distance from well Q1 (Figure 27).        

 

 
3.3.2.1.6 Fleischmanns Springs 

 

The spring flow data recorded by the transducer/data logger installed in the Village spring 

collection system (Appendix O) is plotted in graph form on Figure 41 for the time period 

covering one week prior to, and after, the well Q1 constant rate pumping test.  The graph 

indicates that the pumping test had no impact on the spring flow.  The spring flow was relatively 

stable during the test, declined after the test for several days, and then increased in response to 

precipitation that started November 15.  The spring flow measurements correlate reasonably well 

with the changes in water level in the Moran well, which was also unaffected by the pumping. 

 

3.3.2.2 Recovery 

Water level recovery data recorded by the data logger in pumping well Q1 is included in the file 

of transducer data on the CD (Appendix N).  The data from the well Q2 data logger is also on the 

CD.  The linear plot of the recovery data from well Q1 (Figure 42) shows that the well 

experienced rapid recovery after shutting the pump off on November 10, 2008.  The data indicate 

that well Q1 had achieved 90% recovery 2 hrs, 40 min after pumping stopped. 

The water level recovery data recorded by the data logger in monitoring well Q2 indicates that 

90% recovery was achieved at approximately 26 hrs after pumping at well Q1 was stopped 
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(Figure 43).  Village Well 4 (Table 28 and Figure 32) and the Realty Well (Table 29 and Figure 

33) achieved 90% water-level recovery within 1.5 days.  The Realty Well was in normal use 

during this time and Well 4 was not used.  The Z well, which was not used during the test, 

achieved 90% water-level recovery within one day (Table 33 and Figure 38).  The Dignes, 

Moran, and Janis East wells were not affected during the test. 

The pre-test static water level in Village well 1A was 10.8 ft and the water level dropped 0.6 feet 

during the test (Table 27 and Figure 31).  The water level recovered to 11.0 feet subsequent to 

the test and remained at that level for several days until it was affected by the pumping of Village 

well 2 on November 14.  The effect of pumping Village well 2 is discussed in Section 7.0.    

 

3.3.3 Q1 Water Quality 
 
3.3.3.1 Field Sampling 
 
The field water quality data for the discharge water from well Q1 (Table 36) includes 

temperature, specific conductivity, TDS, pH and turbidity.  The discharge temperature ranged 

from 8.4°C to 8.8°C (47.1°F to 47.8°F) and exhibited a very slight decrease from an average 

about 8.6°C (47.5°F) to about 8.5°C (47.3°F) during the test (Figure 44). 

 

The well water temperature was also recorded downhole by the transducer that was set in the 

stilling tube at approximately 20 ft above the pump.  The transducer/data logger was 

programmed to record the temperature at the same time as water level measurements.  The 

automated temperature data is included with the water level data on the CD (Appendix N).  A 

graph of the temperature data from the transducer is presented in Figure 45.  The transducer 

temperature data indicate a slightly cooler average water temperature in the stilling tube (46.8°F) 

than the discharge water (47.3°F) during the test.  Minor water temperature changes (up to 0.3°F) 

in response to pumping are evident in the graph of the temperature data from the stilling tube.  

These changes occur at the beginning of the test, and after the pump shut-off, due to apparent 

mixing of deeper, warmer water with shallower, cooler water.  The discharge water cooled 
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slightly during the test as the shallower, cooler, water was brought closer to the pump as the 

water level in the well was lowered. 

 

The pH of the well discharge was relatively stable throughout the pumping test, except for an 

apparent spike approximately 7 hrs into the test (Table 36).  The pH ranged from 7.85 to 8.97 

and averaged approximately 8.1  

 

Turbidity values decreased as the test progressed (Figure 46 and Table 36).  The turbidity in the 

discharge decreased to zero within 24 hrs and remained at or near zero for the remainder of the 

test.  The discharge water appeared clear throughout the test. 

 

Specific conductivity (SC) values and TDS values increased during pumping and leveled off 

toward the end of the test (Figure 46).  TDS is generally half the SC value; consequently, only 

the SC values are shown on Figure 46.  Specific conductivity stabilized at approximately 190 

µs/cm. 

 

A slight sulfur odor, which indicates the presence of hydrogen sulfide, was consistently detected 

at the well Q1 discharge by field personnel.  The presence of low levels of sulfur in the water 

may require treatment to address taste and odor; however, it does not preclude its use as a 

potable supply.   

 

3.3.3.2 Analytical Sampling 
 

Samples were collected from the well Q1 discharge near the conclusion of the constant rate 

pumping test.  The sample was submitted to Phoenix for analysis of Part 5 parameters and the 

laboratory report with the results of analysis is included in Appendix P.  The results show that 

none of the NYSDOH Part 5 maximum contaminant levels (MCLs) were exceeded.  The 

reported manganese concentration of 0.12 mg/L, although below the MCL, may be sufficient to 

impart bad taste and brown staining; however, manganese can be treated, if necessary, and its 

presence in water from well Q1 does not preclude its use as a potable water supply. 
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3.3.4 Ground Water/Surface Water Evaluation 
 

The results of the microscopic particulate analysis (MPA) on the sample from well Q1 

(Appendix Q) indicates that there is a low risk of surface contamination at the well (EPA risk 

factors all = 0, low risk).  No primary indicators of surface water were observed in the sample. 

 

The water level data from Emory Brook (Table 35) show no impact to the stream from pumping 

during the constant rate test at well Q1.  The water level at Emory Brook rose in response to the 

precipitation events prior to the test, peaking a day or two before the test (Figure 29).  The water 

levels then began to fall and continued to do so during the test and for several days afterward.  

No indication of a decline due to pumping is evident. 

 

The field water quality data from Emory Brook (Table 37) show distinctly different values than 

the field water quality data from pumping well Q1 (Table 36).  These results further indicate that 

there was no influence on well water quality from surface water.  The pH in the upstream 

location of Emory Brook, which is much closer to the pumping well location than the 

downstream location, was consistently lower than that of the well discharge.  The pH of the well 

discharge averaged approximately 8.1 and the pH of Emory Brook averaged approximately 7.3 

(Figure 47).  The Emory Brook (upstream) turbidity fluctuated between 0.24 and 1.51 NTUs 

throughout the test (Table 37), whereas the turbidity of the pumping well discharge decreased 

rapidly during the first day of pumping and remained near zero throughout the remainder of the 

test (Figure 46). 

 

Specific conductivity during the test was significantly lower in Emory Brook (40-53 µs/cm) than 

in the well discharge (177-190 µs/cm).  Furthermore, the specific conductivity of the well Q1 

discharge increased during the first two days of the test, then stabilized at approximately 190 

µs/cm (Figure 46).  If there was any significant connection to the surface water, the conductivity 

of the well Q1 discharge water would be expected to decrease during the test, since the 

conductivity of Emory Brook was much lower than the well Q1 discharge throughout the test.   
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The data from the automatic temperature logger installed in Emory Brook are displayed 

graphically in Figure 48.  The temperature of Emory Brook was warmer than the Q1 discharge 

water during the first half of the test and colder than the discharge water during the second half 

of the test.  The cooling trend of Emory Brook during the pumping test is consistent with cooling 

air temperatures during the same period.  Air temperature data from Pine Hill, NY, which is 

located approximately 2 miles southeast of well Q1, is available on the web, and indicate that the 

daily high and low temperatures decreased from November 7 through November 11, 2008 

(www.wunderground.com).  The stream temperatures exhibited diurnal fluctuations 

corresponding to daily air temperature changes and remained between 43.9°F and 49°F during 

the test.  Figure 48 shows a plot of the automated stream temperature data with the well 

discharge temperature for comparison.  The discharge water from the pumping well was 

relatively constant and stayed between 8.4°C (47.1°F) and 8.8°C (47.8°F) during the test, as 

discussed in Section 3.3.3.1. 

 

The stream water level data, and the differences in water quality between well Q1 and Emory 

Brook, are consistent with the MPA results, which indicate the wells have no direct connection 

to surface waters.  

 

3.4 GEOPHYSICAL LOGGING 

 
The downhole conductivity, temperature, and borehole caliper logs of well Q1 (Appendix R) are 

consistent with the driller’s logs for this well (Appendix N).  The major water-bearing fracture 

encountered by the driller at well Q1 was at a depth of approximately 206 ft below grade (208.5 

ft below TOC).  This depth is consistent with a major water-bearing fracture indicated by the 

geophysical log at 204.5 ft below grade (207 ft below TOC).  Major water-bearing fractures are 

indicated on the geophysical log when a sharp increase in the borehole diameter (caliper log) is 

coincident with sudden water temperature and conductivity changes.  Such a fracture is only 

indicated at a depth of approximately 204.5 ft below grade (207 ft below TOC) on the well Q1 

geophysical log.  These results show that the geophysical logging of the well, while of some 
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academic interest, merely duplicated the data already provided by the well driller’s borehole 

logs. 

 

As with the geophysical logs of the three K wells, no new information vital to the capability of 

the well to yield sufficient water for the project was contained in the geophysical logs.  The 

important information pertinent to the well’s capability to provide a satisfactory yield is 

contained in the results of the constant rate pumping test. 

  

3.5 TEST CONDITIONS vs. HISTORICAL CONDITIONS 

 

Mr. James Garry, of the NYSDEC, requested that the amount of precipitation in autumn 2008, 

prior to the well Q1 constant rate test, be compared with autumn periods of prior years 

(Appendix U).  He also asked that a comparison be made between the well water levels at the 

time of the test and historical water levels, and that a similar comparison be done for the 

Fleischmanns’ spring flows. 

 

3.5.1 Fleischmanns Springs 
 

The only historical spring flow data Alpha is aware of are those measured by Alpha for the 

evaluation of the Village’s water supply in 2000, which was performed for Crossroads (Alpha, 

2000).  The objective of that study was to determine if the Village had excess potable water 

supply.  In that study, the total spring flow was measured directly five times during the first three 

weeks of November, 2000.  The spring flows ranged from 74.6 gpm to 82 gpm.  A supplemental 

measurement of 64 gpm was made on December 14, 2001, after four months of drought 

conditions.  The spring flow during the well Q1 test averaged approximately 193 gpm.  It should 

be noted that the Village has completely upgraded the spring collection system since the 

historical measurements were made; consequently, any comparisons made regarding the 

calculated flows during the test versus the historic flows are not reliable. 
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3.5.2 Well Water Levels 
 

Since the Q wells were not drilled until August-September 2008, there is no historic record of 

water levels in those wells with which to compare the test conditions.  A comparison of water 

levels can be made to the historical water levels from several local wells with a limited historical 

record.  The available water level data represent only a few seasons at best, and many years with 

wetter autumn seasons than that of 2008 are not represented (see Section 3.5.3).  Water level 

monitoring continued at Crossroads’ wells during the spring of 2009 so that a comparison of the 

water levels at the time of the November testing can be compared to water levels at those same 

wells during spring conditions. 

 

The historical water level data exists for the following wells in the monitoring network for the 

well Q1 pumping test:  Janis East, Z, Village 1A and Village 4.  Periodic water levels were also 

recorded in 2008 at Crossroads’ wells K1 and R1, which is located approximately 2.5 miles 

southeast of Well Q1.  Each of these wells also has some limited historical water level data.  

Appendix T contains the historical water level data and data plots for these wells.  Some of the 

data from these wells extends as far back as 2000 and as recent as June 2009.  The intent of the 

analysis of the historical data is to compare the historical, natural (i.e., non-pumping) conditions 

to background water levels that were measured at the time of the Q1 constant rate test.  Several 

of these wells that are relied upon for historical data have undergone testing in the past.  The 

drawdown data associated with these tests is not included in Appendix T because those data were 

not collected during non-pumping conditions.  The 2008-2009 water level data for wells Q1 and 

Q2 are contained in Tables 26 and 34, respectively, and the data plots have been included in 

Appendix T. 

 

The Appendix T data indicate that the water levels during the November 2008 test were 

relatively close to those measured in the past at the same wells.  This is because the magnitude of 

natural, seasonal water level fluctuation at most of these wells is relatively small compared to the 

height (length) of the water column in the wells.  For example, Q1, Q2, K1 and R1 show 

seasonal fluctuations of between approximately four and seven feet.  A relatively small seasonal 

fluctuation in ground water levels, as exhibited by Q1, Q2, K1, and R1, is a likely indication of a 
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bedrock well’s connection to a fracture system with good storage.  This is consistent with Bear 

(1979), who states that “climatic fluctuations in groundwater levels are usually small relative to 

the thickness of an aquifer, so that the large volume of water stored in the aquifer may serve as a 

buffer and also supply water in periods of drought.”       

 

3.5.3 Precipitation 
 

The precipitation data indicate that the area experienced approximately average precipitation in 

autumn 2008.  An above average amount of precipitation occurred during the last week of 

October; yet, the precipitation during the week before the test was very low.  This is consistent 

with the water levels in the area, which rose a couple weeks prior to the test and then leveled off 

during the week just before the test.  

 

Autumn precipitation data from Belleayre Ski Center for the years 1996-2008 is contained in 

Appendix U.   Graphs of the data are also provided in Appendix U to show the antecedent 

precipitation at the time of the well Q1 pumping test.  The graphs show that amount of 

precipitation preceding the well Q1 pumping test was not extraordinary.  In fact, the autumn 

seasons (Sept-Nov) have been wetter than that of 2008 during eight out of the 12 years prior to 

2008. 

 

The majority of the precipitation prior to the well Q1 test occurred between October 25 and 

October 31, based on precipitation data at the well site (Table 24) and the Belleayre Ski Center 

(Appendix L).  This period of greater precipitation occurred seven to 14 days prior to the test.  

The data from the Ski Center indicate that the 4.16 inches of precipitation that occurred seven to 

14 days prior to the test was above average for the years since 1996 (Appendix U, October 24 – 

October 31 graph).  The data also show that the amount of precipitation (0.11 inches) during the 

one week prior to the test was one of the lowest amounts for that time frame since 1996. 
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3.6 EFFECTS OF PUMPING VILLAGE WELL 2 

 
Mr. William Gilday, of the NYSDOH, requested that data be available to assess the impacts of 

pumping at Village well 2 on Village wells 1A and 4 when no pumping is done at well Q1 

(Appendix K).  Well 2 was pumped for this purpose by Mr. Michael Meyers, the Village Water 

Commissioner, on November 14, 2008 from 7:00 am to 1:30 pm, four days after the well Q1 test.  

The pumping rate of well 2 during this 6.5 hour test is not known (not metered); however, Mr. 

Meyers indicated it is reasonable to expect that the test rate was the same rate at which the well 

normally pumps when in use.  The well use is normally tied to the water level in the spring 

reservoir, as discussed in Section 3.2.5.2.  The data collected during the 6.5 hr pumping test, data 

collected from a previous well 2 pumping test, and water level monitoring data were used to 

address Mr. Gilday’s request. 

 

NYSDOH records indicate that Village well 2 is rated at 150 gpm.  A 24-hr constant rate 

pumping test was conducted on well 2 in 2000 as part of the evaluation of the Village’s water 

supply (Alpha 2000).  Well 2 was pumped at approximately 180 gpm during that test and the 

discharge was directed to Emory Brook.  It is likely that the pumping rate during the 2008 test of 

well 2 was less than 180 gpm since the discharge was directed to the Village system during the 

November 14, 2008 test, where it had to work against the system pressure rather than flow freely 

to the creek. 

 

A semi-log plot of the well 2 drawdown data from the 24-hr constant rate test of well 2 in 2000 is 

shown on Figure 49.  The total draw down in well 2 at the end of the 2000 24-hr test was 

approximately 52 ft, and the drawdown 6.5 hrs into the test was approximately 50 ft; 

consequently, the total draw down in well 2 at the end of the 6.5-hr 2008 test was likely less than 

50 ft, since the pumping rate was likely less than 180 gpm.  The projection on Figure 49 

indicates a drawdown of 60 ft after 180 days of pumping at 180 gpm, with an available 

drawdown of approximately 114 ft. 
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Mr. Myers and Mr. Al Frisenda, of Crossroads, monitored the water levels in wells 1A, 4, Q1,  

Q2, and the Realty well to assess the hydraulic influence on those wells due to the pumping of 

Village well 2 on November 14, 2008 (when Q1 was not pumping).  The water level 

measurements from wells Q1, 1A, 4, Realty and Q2, collected during the November 14, 2008 

well 2 test, are contained in Tables 26, 27, 28, 29 and 34, respectively.  Table 38 summarizes the 

hydraulic influence to these wells due to the pumping of Village well 2 on November 14, 2008.  

Each of these wells displayed a minor amount of drawdown from the pumping of well 2.  The 

impact to wells 1A, 4, Realty and Q2 is seen graphically in Figures 31, 32, 33 and 39, 

respectively.  The drawdown impact of pumping well 2 on well Q1 is seen in Figure 50, which is 

a linear plot of the transducer data from well Q1 from November 13-15, 2008. 

 

Figure 50A is a semi-log plot of the Q1 drawdown, derived from the transducer data from 7:00 to 

13:30, November 14, 2008 (the duration that Village well 2 was operating).  This projection of 

the Q1 drawdown data indicates a total drawdown of approximately 3.9 feet in well Q1 after 180 

days, assuming continuous pumping at well 2, with no aquifer recharge.  The Village, however, 

does not pump well 2 continuously for that length of time, as the graph of well 1A water levels 

(Figure 31) clearly shows; consequently, less drawdown from Well 2 pumping is expected. 

 

The hydraulic influence on well 4 due to pumping at well 2 on November 14, 2008 was 

approximately 1.8 feet (Table 38); however, the longer term effect on well 4 due to the use of 

well 2 can be seen on Figure 32.  Village Well 2 was operated frequently from August 21 

through August 29, resulting in approximately 3.3 feet of drawdown in well 4.      

 

3.7 COMBINED EFFECTS OF PUMPING WELLS Q1 AND 2 

 

The long term, combined hydraulic influence of well Q1 and Village well 2 operating 

simultaneously can be estimated by adding the projected drawdowns from their individual 

pumping.  The projected drawdown in well Q1 after 180 days of continuously pumping well Q1 

at 45 gpm is approximately 138 ft, based on the semi-log plot of the drawdown data from the 

well Q1 constant rate pumping test (Section 3.3.2.1.1 and Appendix S).  Appendix V contains 
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graphs of long term, projected drawdown at wells Q2, 4, Z, Realty, and 1A due to pumping at 

well Q1.  The projected drawdown in these wells is summarized in Table 39 and presented 

graphically versus distance from well Q1 in Figure 51.  The arrangement of the wells allows for 

the interpolation of the long term drawdown at Village well 2 that could occur as a result of 

continuous pumping at Q1 only.  The projected drawdown in Village well 2 after 180 days of 

continuously pumping well Q1 at 45 gpm is six feet. 

 

The projected drawdown in Village Well 2 after 180 days of continuously pumping well 2 

individually at 180 gpm is approximately 60 ft, based on the semi-log plot of the drawdown data 

from the 24-hr constant rate test conducted in November 2000 (Section 3.6 and Figure 49).  

Appendix W contains graphs of long term, projected drawdown at wells 1A, Realty, 4, and Q2 

due to continuous pumping at Village well 2.  The data for the graphs were collected during the 

6.5 hour test on well 2 conducted on November 14, 2008.  Water level data for these wells does 

not exist for the 24-hr test on well 2 conducted in November 2000.  The projected drawdowns in 

these wells are summarized in Table 40.  The projected drawdown impact to well Q1, shown 

graphically in Figure 50A, is 3.9 feet.  The projected drawdowns in the monitoring wells due to 

pumping well 2 individually are less than they are due to pumping well Q1 individually. 

 

Table 41 summarizes the long term projected drawdown data from the November 2008 well Q1 

and well 2 tests.  The 180-day projected drawdowns from each test are added together to present 

the total projected drawdown for the wells when well 2 and well Q1 are pumping 

simultaneously.  The projected available drawdown remaining in each well at the end of 180 

days is also shown in Table 41.  The available drawdowns remaining in well Q1, Village well 2 

and Village well 4, after simultaneously pumping well Q1 and well 2 for 180 days, are projected 

to be approximately 168 ft, 111 ft, and 310 ft, respectively.  The available drawdown is based on 

pump settings of ten feet off the bottom of each well.  This projection indicates that a large 

amount of available drawdown exists after the 180-day continuous pumping period. 
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3.8  SUMMARY AND CONCLUSIONS 

 

3.8.1 Q1 Constant Rate Pumping Test, 45 gpm 
 

• The 75-hour constant rate pumping test (45 gpm) of well Q1 resulted in a total drawdown 

of approximately 124 feet, with approximately 187 feet of available drawdown (water 

above the pump intake). 

• The final six hours or more of water level data from the constant rate pumping test of 

well Q1 show stabilized water levels were achieved according to the NYSDOH criteria. 

• Well Q1 achieved 90% recovery to pretest levels 2 hrs and 40 minutes after pumping 

stopped. 

• A projection based on 180 days of continuous pumping of well Q1 at 45 gpm, with no 

aquifer recharge, resulted in a projected drawdown at well Q1 of 138 ft and an available 

drawdown of 172.7 ft.  This projection demonstrates that well Q1 is capable of sustaining 

a long term yield of at least 45 gpm. 

• Well Q1 is capable of sustaining a long term yield of 45 gpm, without adversely 

impacting local water supplies, which include the Village wells and springs, and without 

adversely impacting surface water resources.  

• The results of  MPA sampling indicate that well Q1 has a low risk of surface 

contamination (EPA risk factors = 0). 

• The results show that none of the NYSDOH Part 5 maximum contaminant levels (MCLs) 

were exceeded in the sample collected from Q1 near the end of the pumping test.  The 

reported manganese concentration of 0.12 mg/L may be high enough to impart bad taste 

and brown staining; however, the manganese concentration can be reduced through 

treatment, if necessary. 

• A slight sulfur odor was detected at the well Q1 point of discharge throughout most of the 

constant rate test.  The presence of low levels of hydrogen sulfide in the water may 

require treatment for taste and odor; however, it does not preclude use as a potable water 

supply. 



 

 
Alpha Geoscience Page 54 Pumping Tests at K Wells and Well Q1 
Project No. 08136  Crossroads Ventures LLC 

• Geophysical logging of wells Q1confirmed the information already present on the well 

driller’s logs.  The primary water-bearing fracture in the well is at approximately 200 ft 

below the surface. 

 

3.8.2 Well 2 Pumping Test 
 

• Village well 2 was pumped at the normal pumping rate for 6.5 hours on November 14, 

2008, while no pumping was occurring at well Q1.  The results of this test were 

combined with the results of a 24-hr constant rate test on Village well 2 conducted in 

2000 to evaluate drawdown impacts to the surrounding wells.  

• Projections based on 180 days of continuous pumping of Village well 2, while no 

pumping is done at well Q1 and with no aquifer recharge, resulted in drawdowns in well 

2, well 4 and well Q1 of  60 ft, 6.2 ft, and 3.9 ft, respectively. 

 

3.8.3 Q1 and Well 2 Combined Effects 
 

• The long term, combined hydraulic influence of well Q1 and Village well 2 operating 

simultaneously was estimated by adding the projected drawdowns from their individual 

pumping tests. 

• The available drawdowns remaining in well Q1, Village well 2 and Village well 4, after 

simultaneously pumping Q1 and well 2 for 180 days, are projected to be approximately 

168 ft, 111 ft, and 310 ft, respectively.  The large amount of available drawdown 

projected in these wells at the end of the 180-day period indicates that the wells can 

sustain their pumping rates together without adversely impacting each other, or the 

Village’s backup well 4.     

 
Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 Pumping Test Report.doc 
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TABLES 



Rain Gauge
Date (inches)*

9/24/07 0
9/25/07 0
9/26/07 0
9/27/07 0.42
9/28/07 1.16
9/29/07 0.2
9/30/07 0
10/1/07 0
10/2/07 trace
10/3/07 0
10/4/07 0
10/5/07 0
10/6/07 0
10/7/07 0
10/8/07 0
10/9/07 1.2
10/10/07 0.6
10/11/07 0.7
10/12/07 0
10/13/07 0
10/14/07 0
10/15/07 0.5

*Measurements taken in AM

Belleayre Resort at Catskill Park

TABLE 1
Precipitation at the

K Well Field

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Precipitation at K Well Field\Sheet1



Location ID Measuring Point (MP) 
Well K1 TOC
Well K2 TOC
Well K3 TOC
Well K4 TOC
K1 Spring Spring Vent
Mansion Well TOC
Combs Well TOC
Banks Well TOC
Trailer Well TOC
Village Well 1A TOC
Village Well 3 TOC
Village Well 4 Top of well, at hole in cover
Upper Todd Mt. Brook 3.30' mark on DEP Gage
Lower Todd Mt. Brook center of cross on rock
Bush Kill - Ball Field center of cross on rock
Bush Kill - Wadler center of cross on rock
Bush Kill - Sawmill nail in tree
Emory Brook nail in tree

DEP = NYC Dept. of Environmental Protection
All elevations surveyed by Rettew Engineering and Surveying, P.C., except the Mansion Well, 
   which was estimated from the NYSDOT 1985 Fleischmanns 7.5-minute Quadrangle Map

TOC Grade Measuring Point (PVC 
Tube)

Well K1 1559.83 1558.48 No PVC Tube
Well K2 1598.22 1595.92 1598.62
Well K3 1577.69 1574.97 1578.08
Well K4 1618.79 1616.64 1619.18

1680

TOC = Top of Steel Casing, with well cover removed

1788.76
1549.66
1513.98
1534.68
1491.64

1532.80

1615.54

Well I.D.
Elevation (ft amsl)

MP Elevation (ft amsl)
1559.83
1598.22
1577.69
1618.79
1559.83

TABLE 2A
Elevation Survey Data

Belleayre Resort at Catskill Park
K Well Field Pumping Tests

TOC = Top of Steel Casing, with well cover removed

TABLE 2B
Wellhead Configuration During Pumping Tests

1461.98

1823.58
1495.59
1491.17
1464.30

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Survey Data\Survey Data



Water Level
Elevation

8/27/07 14:31 58.35 1491.31
8/30/07 10:05 58.22 1491.44
9/6/07 13:16 58.2 1491.46

9/10/07 14:10 58 1491.66
9/12/07 10:00 56.2 1493.46
9/13/07 10:17 57 1492.66
9/17/07 8:00 57.6 1492.06

9/17/07 10:35 57.6 1492.06
9/17/07 17:00 57.4 1492.26
9/18/07 10:56 57.7 1491.96
9/18/07 15:35 57.7 1491.96
9/19/07 8:18 57.8 1491.86

9/19/07 17:50 57.6 1492.06
9/20/07 11:22 57.7 1491.96
9/24/07 8:07 58 1491.66

9/24/07 15:00 58 1491.66
9/25/07 7:59 58.2 1491.46

9/25/07 14:04 58 1491.66
9/25/07 17:22 58.1 1491.56
9/26/07 7:45 58.2 1491.46

9/26/07 13:10 58.4 1491.26
9/26/07 16:50 58.4 1491.26
9/27/07 9:15 58.2 1491.46

9/27/07 13:30 58.2 1491.46
9/28/07 8:25 57.2 1492.46

9/28/07 12:58 56.7 1492.96
9/29/07 11:20 57 1492.66
10/2/07 8:05 57.5 1492.16

10/2/07 13:30 57.6 1492.06
10/2/07 16:57 57.6 1492.06
10/3/07 8:48 57.8 1491.86

10/4/07 12:52 57.8 1491.86
10/5/07 8:40 57.9 1491.76

10/8/07 11:50 57 1492.66
10/9/07 12:00 56.5 1493.16

10/10/07 14:00 56.3 1493.36
10/11/07 12:40 56 1493.66
10/15/07 11:05 56 1493.66

1549.66 = Elevation of Banks Well (TOC)

Depth to 
WaterDate/Time

Belleayre Resort at Catskill Park

TABLE 3

Water Level Data
Banks Well

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Observation Wells\Banks



Water Level
Elevation

8/30/07 10:40 162.6 1626.2
9/6/07 12:03 165.3 1623.5
9/10/07 14:05 164.7 1624.1
9/12/07 9:54 164.0 1624.8
9/13/07 10:10 164.1 1624.7
9/18/07 8:15 164.4 1624.4
9/19/07 8:00 164.4 1624.4
9/19/07 17:37 164.0 1624.8
9/20/07 11:02 164.0 1624.8
9/24/07 7:53 163.9 1624.9
9/24/07 14:50 163.8 1625.0
9/25/07 7:53 163.8 1625.0
9/25/07 14:11 163.8 1625.0
9/25/07 17:18 163.8 1625.0
9/26/07 7:39 163.8 1625.0
9/26/07 13:17 163.9 1624.9
9/26/07 17:16 163.8 1625.0
9/27/07 9:20 163.8 1625.0
9/27/07 15:50 163.8 1625.0
9/28/07 8:20 163.7 1625.1
9/28/07 13:05 165.7 1623.1 in use
9/29/07 11:00 165.5 1623.3 in use
10/2/07 8:15 165.2 1623.6
10/2/07 13:20 165.2 1623.6
10/2/07 17:09 165.0 1623.8
10/3/07 8:00 165.0 1623.8
10/4/07 12:46 165.0 1623.8
10/5/07 8:46 165.0 1623.8
10/8/07 12:15 165.1 1623.7
10/9/07 12:10 165.4 1623.4
10/10/07 13:50 165.3 1623.5
10/11/07 13:15 165.4 1623.4
10/15/07 11:30 165.4 1623.4

1788.76 = Elevation of Coombs Well (TOC)

Belleayre Resort at Catskill Park

Date/Time Depth to 
Water

TABLE 4
Coombs Well

Water Level Data

K Well Field Pumping Tests
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Water Level
Elevation

9/24/07 8:35 10.0 1481.64
9/24/07 16:03 10.0 1481.64
9/25/07 8:24 10.0 1481.64
9/25/07 14:43 10.0 1481.64
9/25/07 17:33 10.0 1481.64
9/26/07 6:40 10.0 1481.64
9/26/07 12:48 10.3 1481.34
9/26/07 16:59 10.3 1481.34
9/27/07 9:11 10.2 1481.44
9/27/07 17:13 10.2 1481.44
9/28/07 8:45 10.2 1481.44
9/28/07 12:27 10.2 1481.44
9/29/07 12:05 10.3 1481.34
10/2/07 7:39 10.3 1481.34
10/2/07 11:54 10.2 1481.44
10/3/07 8:23 10.5 1481.14
10/4/07 8:48 10.6 1481.04
10/4/07 15:47 10.1 1481.54
10/5/07 8:35 10.6 1481.04
10/6/07 12:15 10.8 1480.84
10/7/07 13:12 10.8 1480.84
10/8/07 11:15 10.8 1480.84
10/9/07 11:55 10.8 1480.84
10/10/07 13:25 10.6 1481.04
10/11/07 14:00 10.6 1481.04
10/15/07 10:20 10.4 1481.24

All measurements made with Sonic Water Level Meter

1491.64 = Elevation of Fleischmanns Well 3 (

Date/Time Depth to 
Water

Belleayre Resort at Catskill Park

TABLE 5

Water Level Data
Village Well 3

K Well Field Pumping Tests
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Water Level
Elevation

6/7/07 11:00 61.90 1553.64
9/6/07 14:50 68.00 1547.54
9/10/07 15:05 67.80 1547.74
9/12/07 11:30 68.00 1547.54
9/13/07 12:00 67.80 1547.74
9/18/07 8:35 68.20 1547.34
9/19/07 7:32 65.22 1550.32
9/24/07 8:49 66.40 1549.14
9/24/07 16:39 66.60 1548.94
9/25/07 8:42 66.62 1548.92
9/25/07 15:00 66.45 1549.09
9/25/07 17:48 66.50 1549.04
9/26/07 7:15 66.42 1549.12
9/26/07 12:20 66.45 1549.09
9/26/07 17:35 66.44 1549.10
9/27/07 17:25 66.40 1549.14
9/28/07 8:30 65.30 1550.24
9/28/07 12:41 65.50 1550.04
9/29/07 12:30 65.40 1550.14
10/2/07 7:20 65.60 1549.94
10/2/07 12:15 66.05 1549.49
10/2/07 16:26 66.07 1549.47
10/3/07 8:10 66.25 1549.29
10/3/07 15:22 66.20 1549.34
10/4/07 8:30 66.25 1549.29
10/5/07 8:23 66.65 1548.89
10/5/07 13:42 66.96 1548.58
10/6/07 12:10 66.70 1548.84
10/7/07 13:37 66.50 1549.04
10/8/07 11:00 65.20 1550.34
10/9/07 11:49 65.40 1550.14
10/10/07 12:40 65.20 1550.34
10/11/07 14:20 65.00 1550.54
10/15/07 10:00 65.20 1550.34

1615.54 = Elevation of Fleischmanns Well 4 (T

Belleayre Resort at Catskill Park

Date/Time Depth to 
Water

TABLE 6
Village Well 4

Water Level Data

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Observation Wells\Fleischmanns 4
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Water Level
Elevation

9/6/07 15:30 50.9 1463.08
9/10/07 14:25 51.2 1462.78
9/12/07 10:40 50.6 1463.38
9/13/07 11:10 50.8 1463.18
9/16/07 12:45 51.0 1462.98
9/18/07 8:25 51.2 1462.78
9/19/07 7:50 50.8 1463.18
9/20/07 10:41 50.8 1463.18
9/24/07 8:27 50.7 1463.28
9/24/07 15:46 53.7 1460.28
9/25/07 8:15 51.0 1462.98
9/25/07 14:36 62.0 1451.98
9/25/07 17:28 63.0 1450.98
9/26/07 6:15 64.8 1449.18
9/26/07 12:57 65.0 1448.98
9/26/07 16:42 65.0 1448.98
9/27/07 9:05 65.0 1448.98
9/27/07 17:04 65.0 1448.98
9/28/07 8:55 64.5 1449.48
9/28/07 12:16 64.5 1449.48
9/28/07 15:56 64.5 1449.48
9/28/07 15:59 64.5 1449.48
9/28/07 16:00 64.5 1449.48
9/28/07 16:01 64.5 1449.48
9/28/07 16:02 64.5 1449.48
9/28/07 16:03 64.5 1449.48
9/28/07 16:04 64.5 1449.48
9/28/07 16:05 64.5 1449.48
9/28/07 16:06 64.5 1449.48
9/28/07 16:07 64.5 1449.48
9/28/07 16:08 64.4 1449.58
9/28/07 16:09 64.4 1449.58
9/28/07 16:10 64.4 1449.58
9/28/07 16:11 64.4 1449.58
9/28/07 16:12 64.2 1449.78
9/28/07 16:13 64.2 1449.78
9/28/07 16:14 64.2 1449.78
9/28/07 16:15 64.2 1449.78
9/28/07 16:17 64.0 1449.98
9/28/07 16:20 63.8 1450.18
9/28/07 16:25 63.5 1450.48
9/28/07 16:30 63.2 1450.78
9/28/07 16:35 62.8 1451.18
9/28/07 16:40 62.4 1451.58
9/28/07 16:45 62.2 1451.78
9/28/07 16:50 61.7 1452.28

Belleayre Resort at Catskill Park

Date/Time Depth to 
Water

TABLE 7
Trailer Well

Water Level Data

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Observation WellsTrailer Well
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Water Level
Elevation

Belleayre Resort at Catskill Park

Date/Time Depth to 
Water

TABLE 7
Trailer Well

Water Level Data

K Well Field Pumping Tests

9/28/07 16:55 61.5 1452.48
9/28/07 17:00 61.2 1452.78
9/29/07 11:45 50.8 1463.18
9/30/07 17:31 50.6 1463.38
10/2/07 7:49 50.6 1463.38
10/2/07 11:45 60.2 1453.78
10/2/07 15:34 64.2 1449.78
10/3/07 8:30 67.2 1446.78
10/3/07 13:58 67.7 1446.28
10/4/07 8:55 67.5 1446.48
10/4/07 15:41 67.8 1446.18
10/5/07 8:00 67.6 1446.38
10/5/07 10:07 68.0 1445.98
10/5/07 10:45 68.0 1445.98
10/5/07 10:54 68.0 1445.98
10/5/07 10:55 67.8 1446.18
10/5/07 11:11 67.8 1446.18
10/5/07 11:15 66.5 1447.48
10/5/07 11:20 66.2 1447.78
10/5/07 11:25 65.8 1448.18
10/5/07 11:30 65.2 1448.78
10/5/07 11:40 64.6 1449.38
10/5/07 14:26 57.2 1456.78
10/5/07 18:06 53.5 1460.48
10/6/07 12:50 51.0 1462.98
10/7/07 13:02 50.6 1463.38
10/8/07 11:30 50.5 1463.48
10/9/07 11:26 50.2 1463.78
10/10/07 13:10 50.2 1463.78
10/11/07 13:40 50.0 1463.98
10/15/07 10:35 50.0 1463.98

1513.98 = Elevation of Trailer Well (TOC)

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Observation WellsTrailer Well
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Water Height 
on DEP Gauge 

(ft)
Water Level Elev.

Depth to Water 
from Cross 

Mark on Rock 
(ft)

Water Level 
Elev.

9/6/07 11:55 0.81 1,821.09
9/6/07 14:10 2.05 1493.54
9/10/07 13:50 0.81 1,821.09
9/10/07 14:15 2.07 1493.52
9/12/07 9:49 1 1,821.28
9/12/07 10:30 1.95 1493.64
9/13/07 10:00 0.98 1,821.26
9/13/07 10:50 1.95 1493.64
9/16/07 11:50 0.98 1,821.26
9/16/07 12:30 1.97 1493.62
9/18/07 8:00 0.96 1,821.24
9/19/07 7:47 1.92 1493.67
9/19/07 8:10 0.96 1,821.24
9/20/07 11:06 0.96 1,821.24
9/24/07 7:59 0.9 1,821.18
9/24/07 8:16 2.04 1493.55
9/24/07 14:57 0.9 1,821.18
9/24/07 15:14 2.01 1493.58
9/25/07 7:44 0.9 1,821.18
9/25/07 8:08 2.01 1493.58
9/25/07 14:15 0.89 1,821.17
9/25/07 14:20 2.1 1493.49
9/25/07 17:13 0.88 1,821.16
9/25/07 19:08 2.05 1493.54
9/26/07 6:51 2.1 1493.49
9/26/07 7:35 0.88 1,821.16
9/26/07 10:02 2.05 1493.54
9/26/07 13:07 2 1493.59
9/26/07 13:21 0.88 1,821.16
9/26/07 14:50 2.05 1493.54
9/26/07 15:36 0.87 1,821.15
9/26/07 17:25 0.88 1,821.16
9/26/07 17:30 2 1493.59
9/27/07 9:28 0.98 1,821.26
9/27/07 9:41 0.96 1,821.24
9/27/07 17:03 1.85 1493.74
9/27/07 17:26 1.16 1,821.44
9/28/07 8:15 1.02 1,821.30
9/28/07 9:03 1.9 1493.69
9/28/07 9:58 1.02 1,821.30
9/28/07 10:11 1.98 1493.61
9/28/07 12:54 1.95 1493.64

Date/Time

Todd Mt. Brook
Upper Todd Lower Todd

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

TABLE 8
Todd Mt. Brook

Water Level Data

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\Todd Data
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Water Height 
on DEP Gauge 

(ft)
Water Level Elev.

Depth to Water 
from Cross 

Mark on Rock 
(ft)

Water Level 
Elev.

Date/Time

Todd Mt. Brook
Upper Todd Lower Todd

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

TABLE 8
Todd Mt. Brook

Water Level Data

9/28/07 13:09 1.02 1,821.30
9/29/07 10:45 0.99 1,821.27
9/29/07 12:15 1.99 1493.6
10/2/07 8:01 2 1493.59
10/2/07 8:09 0.98 1,821.26
10/2/07 14:36 0.97 1,821.25
10/2/07 15:05 2 1493.59
10/3/07 7:55 0.96 1,821.24
10/3/07 8:40 2.15 1493.44
10/3/07 13:15 0.96 1,821.24
10/3/07 13:27 1.98 1493.61
10/4/07 12:40 0.96 1,821.24
10/4/07 14:45 0.95 1,821.23
10/4/07 14:56 1.99 1493.6
10/5/07 12:54 0.95 1,821.23
10/5/07 13:04 1.99 1493.6
10/6/07 13:10 0.94 1,821.22
10/7/07 13:55 0.96 1,821.24
10/8/07 12:20 0.98 1,821.26
10/9/07 12:20 1 1,821.28
10/10/07 13:40 1.1 1,821.38
10/11/07 13:25 1.16 1,821.44
10/15/07 12:05 1.24 1,821.52
10/15/07 10:55 1.9 1493.69
10/17/07 12:00 1.23 1,821.51

1,823.58 = Elevation of Upper Todd DEP gage at 3.30' mark
1,495.59 = Elevation of Lower Todd gage (center of cross mark on rock)

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\Todd Data
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Date/Time
Depth to Water Water Level Elev.

9/12/07 11:00 4.50 1528.30
9/13/07 11:30 4.57 1528.23
9/16/07 13:10 4.62 1528.18
9/18/07 8:46 4.65 1528.15
9/19/07 7:17 4.62 1528.18
9/24/07 8:41 4.68 1528.12
9/24/07 16:13 4.68 1528.12
9/25/07 8:34 4.70 1528.10
9/25/07 14:53 4.68 1528.12
9/25/07 17:41 4.70 1528.10
9/26/07 7:08 4.70 1528.10
9/26/07 12:35 4.70 1528.10
9/26/07 15:59 4.70 1528.10
9/26/07 17:08 4.70 1528.10
9/27/07 8:52 4.67 1528.13
9/27/07 16:28 4.62 1528.18
9/28/07 8:36 4.56 1528.24
9/28/07 10:25 4.59 1528.21
9/28/07 12:31 4.58 1528.22
9/29/07 11:51 4.60 1528.20
10/2/07 7:29 4.70 1528.10
10/2/07 12:06 4.67 1528.13
10/2/07 16:17 4.66 1528.14
10/3/07 8:16 4.70 1528.10
10/3/07 14:30 4.65 1528.15
10/4/07 8:40 4.68 1528.12
10/4/07 15:57 4.65 1528.15
10/5/07 13:49 4.67 1528.13
10/6/07 12:17 4.70 1528.10
10/7/07 13:25 4.70 1528.10
10/8/07 11:02 4.65 1528.15
10/9/07 11:10 4.57 1528.23
10/10/07 13:00 4.52 1528.28
10/11/07 14:10 4.52 1528.28
10/15/07 10:07 4.50 1528.30
10/17/07 12:15 4.51 1528.29

1532.80 = Elevation of Emory Brook Gage, nail in tree

Emory Brook

Belleayre Resort at Catskill Park

TABLE 9
Emory Brook

Water Level Data

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\Emory
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Depth to 
Water

Water Level 
Elev.

Depth to 
Water

Water Level 
Elev.

Depth to 
Water

Water Level 
Elev.

9/6/07 14:30 7.5 1483.67
9/10/07 14:35 7.6 1483.57
9/12/07 10:50 7.1 1484.07
9/12/07 11:15 5 1456.98
9/13/07 11:15 7.33 1483.84
9/13/07 11:00 5.14 1456.84
9/16/07 12:40 5.4 1456.58
9/16/07 13:00 7.47 1483.7
9/18/07 8:30 7.6 1483.57
9/19/07 8:05 5.29 1456.69
9/24/07 8:12 5.51 1456.47
9/24/07 8:24 2.31 1461.99
9/24/07 8:30 7.68 1483.49
9/24/07 15:28 5.41 1456.57
9/24/07 15:38 2.3 1462
9/24/07 15:54 7.69 1483.48
9/25/07 8:04 5.44 1456.54
9/25/07 8:13 2.31 1461.99
9/25/07 8:28 7.71 1483.46
9/25/07 14:27 5.41 1456.57
9/25/07 14:31 2.36 1461.94
9/25/07 14:46 7.71 1483.46
9/25/07 19:00 5.45 1456.53
9/25/07 19:08 2.41 1461.89
9/25/07 19:13 7.73 1483.44
9/26/07 6:44 7.72 1483.45
9/26/07 6:49 5.4 1456.58
9/26/07 6:53 2.38 1461.92
9/26/07 12:41 7.71 1483.46
9/26/07 12:54 2.37 1461.93
9/26/07 13:02 5.44 1456.54
9/26/07 16:45 2.37 1461.93
9/26/07 17:02 7.71 1483.46
9/26/07 17:10 5.44 1456.54
9/27/07 9:00 2.35 1461.95
9/27/07 16:37 7.64 1483.53
9/27/07 16:44 2.33 1461.97
9/27/07 16:55 5.35 1456.63
9/28/07 8:40 7.38 1483.79
9/28/07 8:50 2 1462.3
9/28/07 8:59 5.19 1456.79
9/28/07 10:37 7.44 1483.73
9/28/07 10:51 2.08 1462.22
9/28/07 12:10 2.09 1462.21
9/28/07 12:24 7.47 1483.7
9/28/07 12:27 5.22 1456.76
9/28/07 12:49 5.25 1456.73
9/29/07 11:30 2.24 1462.06
9/29/07 12:00 7.61 1483.56
9/29/07 12:10 5.3 1456.68

K Well Field Pumping Tests

TABLE 10

Saw Mill
Water Level - Bush Kill

Water Level Data
Bush Kill

Belleayre Resort at Catskill Park

Ball fieldDate/Time Wadler

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\Bush Kill
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Depth to 
Water

Water Level 
Elev.

Depth to 
Water

Water Level 
Elev.

Depth to 
Water

Water Level 
Elev.

K Well Field Pumping Tests

TABLE 10

Saw Mill
Water Level - Bush Kill

Water Level Data
Bush Kill

Belleayre Resort at Catskill Park

Ball fieldDate/Time Wadler

10/2/07 7:35 7.69 1483.48
10/2/07 7:45 2.33 1461.97
10/2/07 7:55 5.41 1456.57
10/2/07 11:42 2.33 1461.97
10/2/07 11:59 7.68 1483.49
10/2/07 15:15 5.38 1456.6
10/2/07 15:25 2.37 1461.93
10/2/07 15:47 7.72 1483.45
10/3/07 8:20 7.7 1483.47
10/3/07 8:26 2.35 1461.95
10/3/07 8:35 5.45 1456.53
10/3/07 13:37 5.4 1456.58
10/3/07 13:48 2.39 1461.91
10/3/07 14:05 7.74 1483.43
10/4/07 8:43 7.71 1483.46
10/4/07 12:50 5.43 1456.55
10/4/07 12:57 2.36 1461.94
10/4/07 15:05 2.4 1461.9
10/4/07 15:20 7.74 1483.43
10/4/07 15:30 5.39 1456.59
10/5/07 8:31 7.73 1483.44
10/5/07 13:22 5.42 1456.56
10/5/07 13:31 2.42 1461.88
10/5/07 14:00 7.75 1483.42
10/6/07 12:20 7.73 1483.44
10/6/07 12:40 2.35 1461.95
10/6/07 12:55 5.42 1456.56
10/7/07 13:07 2.36 1461.94
10/7/07 13:17 7.71 1483.46
10/7/07 13:45 5.43 1456.55
10/8/07 11:10 7.7 1483.47
10/8/07 11:20 2.35 1461.95
10/8/07 11:40 5.4 1456.58
10/9/07 11:15 2.25 1462.05
10/9/07 11:50 7.6 1483.57
10/9/07 12:30 5.3 1456.68
10/10/07 13:05 2.15 1462.15
10/10/07 13:20 7.5 1483.67
10/10/07 13:30 5.29 1456.69
10/11/07 13:35 2.1 1462.2
10/11/07 13:50 5.25 1456.73
10/11/07 13:55 7.49 1483.68
10/15/07 10:15 7.45 1483.72
10/15/07 10:30 2.07 1462.23
10/15/07 10:45 5.2 1456.78

1491.17 = Elevation of Bush Kill, Ballfield Gage
1464.30 = Elevation of Bush Kill, Wadler Gage
1461.98 = Elevation of Bush Kill, Saw Mill Gage

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\Bush Kill
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Date/Time Flow - K1 Spring 
(gpm)

8/27/07 8:10 0
9/6/07 13:46 0
9/10/07 15:42 0
9/12/07 10:22 2
9/13/07 10:25 3
9/14/07 15:00 3
9/16/07 12:00 2.6
9/17/07 8:00 2.6
9/18/07 9:09 2.6
9/18/07 16:40 2.6
9/19/07 8:50 2.14
9/19/07 13:10 2.14
9/20/07 11:00 1.88
9/24/07 7:35 0.75
9/24/07 11:58 0.75
9/24/07 14:17 0.72
9/25/07 7:15 0.48
9/25/07 11:13 0.45
9/25/07 13:30 0.43
9/25/07 18:09 0.35
9/26/07 8:17 0.25
9/26/07 12:58 0.24
9/26/07 13:34 0.26
9/26/07 16:35 0.25
9/26/07 17:17 0.20
9/27/07 7:30 0.12
9/27/07 8:30 0.12
9/27/07 13:30 0.10
9/27/07 16:25 0.28
9/28/07 7:30 2.00
9/28/07 9:04 1.94
9/28/07 14:51 2.00
9/28/07 16:29 2.26
9/28/07 16:42 2.50
9/28/07 17:02 2.07
9/29/07 12:25 2.40
9/30/07 17:29 2.16
10/1/07 6:30 1.77
10/2/07 8:08 1.50
10/2/07 10:24 1.71
10/2/07 16:30 1.67
10/2/07 16:30 1.54
10/2/07 16:30 1.36
10/4/07 9:00 1.20
10/5/07 11:20 1.00

Belleayre Resort at Catskill Park

TABLE 11
K1 Spring Flow

K Well Field Pumping Tests

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Stream Water Levels\K1 Spring Data



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm) TDS (ppm) pH
Turbidity 

(NTU)

K2 9/25/07 13:33 10.7 264 132 7.7 30.00
K2 9/25/07 17:52 10.0 278 140 7.67 17.50
K2 9/26/07 8:05 9.8 354 178 7.54 9.63
K2 9/26/07 12:35 10.0 362 181 7.54 6.07
K2 9/26/07 17:10 10.0 377 189 7.63 6.27
K2 9/27/07 8:18 9.9 423 211 7.59 3.52
K2 9/27/07 13:24 10.1 434 217 7.67 3.38
K2 9/27/07 17:45 10.1 442 221 7.5 ―
K2 9/28/07 8:53 9.9 464 232 7.62 2.97
K2 9/28/07 15:06 9.9 470 235 7.61 2.81

K3 10/2/07 10:15 9.7 312 156 7.33 2.01
K3 10/2/07 18:15 9.8 448 223 6.65 2.48
K3 10/3/07 11:48 9.8 478 240 7.13 1.62
K3 10/4/07 10:56 10.0 485 242 8.00 0.43
K3 10/4/07 18:45 10.0 481 241 7.72 0.43

K4 9/25/07 13:50 10.0 348 174 8.62 6.30
K4 9/25/07 17:42 10.0 378 187 8.67 7.10
K4 9/26/07 7:29 9.9 515 258 8.45 3.50
K4 9/26/07 12:10 10.0 553 277 8.38 1.60
K4 9/26/07 17:01 10.0 586 292 8.33 0.53
K4 9/27/07 8:07 9.9 643 322 8.26 0.49
K4 9/27/07 13:05 10.0 665 326 8.27 0.53
K4 9/27/07 17:43 10.1 663 332 8.20 ―
K4 9/28/07 8:43 10.0 693 346 8.24 0.38
K4 9/28/07 15:12 9.9 690 345 8.23 0.27
K4 10/2/07 10:40 9.7 686 342 8.25 0.11
K4 10/2/07 17:58 10.0 688 344 8.24 0.88
K4 10/3/07 11:36 9.8 696 346 8.09 -0.20
K4 10/4/07 10:40 9.6 688 343 8.25 -0.33
K4 10/4/07 19:02 9.7 682 341 8.33 -0.43

Belleayre Resort at Catskill Park

TABLE 12

K Well Field Pumping Tests

K2, K3, K4 Water Quality Field Data

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\WQ Tables\K2, K3, K4 WQ Data



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm)
TDS 

(ppm) pH
Turbidity 

(NTU)

Upper 9/24/07 15:00 13.2 48 22 6.85 ―
Upper 9/25/07 15:19 13.6 46 23 7.36 0.86
Upper 9/26/07 8:46 13.6 48 21 7.24 1.29
Upper 9/26/07 15:36 15.5 48 24 7.06 0.86
Upper 9/27/07 9:41 13.9 59 30 6.80 5.6
Upper 9/27/07 17:26 15.9 110 55 6.70 ―
Upper 9/28/07 9:58 13.9 62 31 6.76 4.52
Upper 10/2/07 14:36 12.6 50 24 7.71 ―
Upper 10/3/07 13:16 13.5 50 25 7.16 ―
Upper 10/4/07 14:46 14.1 50 26 6.88 ―
Upper 10/5/07 12:56 14.2 50 24 7.42 ―

Lower 9/24/07 15:12 12.7 62 31 7.27 ―
Lower 9/25/07 15:32 13.0 65 31 7.71 0
Lower 9/26/07 10:02 13.3 66 33 7.80 0.38
Lower 9/26/07 14:50 14.6 67 32 7.71 0.56
Lower 9/27/07 9:57 14.4 76 38 7.45 0.73
Lower 9/27/07 17:03 15.4 69 34 7.52 ―
Lower 9/28/07 10:11 13.9 80 40 7.62 0.54
Lower 10/2/07 15:05 13.1 72 35 7.75 ―
Lower 10/3/07 13:29 13.4 70 34 7.01 ―
Lower 10/4/07 14:58 14.0 70 34 7.45 ―
Lower 10/5/07 13:07 13.9 70 35 7.33 ―

Belleayre Resort at Catskill Park

TABLE 13

K Well Field Pumping Tests

Todd Mt. Brook Water Quality Field Data

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\WQ Tables\Todd WQ data



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm) TDS (ppm) pH
Turbidity 

(NTU)

Emory 9/24/07 16:20 15.1 91 45 7.52 ―
Emory 9/25/07 15:50 15.7 92 46 7.37 0.12
Emory 9/26/07 9:11 13.5 93 46 7.50 0.13
Emory 9/26/07 15:59 16.1 93 46 7.37 0.41
Emory 9/27/07 10:19 14.4 90 45 7.19 0.12
Emory 9/27/07 16:28 15.7 88 44 7.4 ―
Emory 9/28/07 10:25 14.4 90 44 7.27 0.42
Emory 10/2/07 16:14 14.3 93 50 7.47 ―
Emory 10/3/07 14:07 14.9 92 46 7.55 ―
Emory 10/4/07 15:58 14.9 92 47 7.31 ―
Emory 10/5/07 13:51 15.8 94 47 7.64 ―

Belleayre Resort at Catskill Park

TABLE 14

K Well Field Pumping Tests

Emory Brook Water Quality Field Data

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\WQ Tables\Emory WQ data



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm) TDS (ppm) pH
Turbidity 

(NTU)

Ballfield 9/24/07 16:00 15.2 67 33 7.82 ―
Ballfield 9/25/07 16:12 16.7 65 33 7.52 0.2
Ballfield 9/26/07 9:31 14.8 71 36 7.41 0.27
Ballfield 9/26/07 16:16 18.3 68 34 7.28 0.14
Ballfield 9/27/07 10:38 16.3 71 35 7.25 0.27
Ballfield 9/27/07 16:37 18.6 75 37 7.4 ―
Ballfield 9/28/07 10:37 16.1 65 32 7.21 3.12
Ballfield 10/2/07 15:47 15.3 67 33 6.74 ―
Ballfield 10/3/07 14:09 16.2 68 34 7.61 ―
Ballfield 10/4/07 15:07 17.1 79 39 7.81 ―
Ballfield 10/5/07 14:03 16.6 74 37 7.76 ―

Wadler 9/24/07 15:37 16.0 73 36 7.75 ―
Wadler 9/25/07 16:03 16.9 76 38 7.82 0.97
Wadler 9/26/07 9:41 15.1 77 38 7.53 0.35
Wadler 9/26/07 16:29 18.5 76 38 7.86 0.21
Wadler 9/27/07 10:55 16.8 85 42 8.12 0.59
Wadler 9/27/07 16:44 18.8 83 42 6.99 ―
Wadler 9/28/07 10:51 15.5 74 36 7.31 3.3
Wadler 10/2/07 15:25 14.9 76 38 7.39 ―
Wadler 10/3/07 13:51 16.1 85 42 7.52 ―
Wadler 10/4/07 15:21 16.9 73 36 7.43 ―
Wadler 10/5/07 13:32 17.1 82 41 7368 ―

Sawmill 9/24/07 15:19 16.1 75 37 7.56 ―
Sawmill 9/25/07 16:23 16.8 82 41 7.7 1.2
Sawmill 9/26/07 9:54 15.2 89 44 7.54 1.21
Sawmill 9/26/07 16:39 18.4 88 44 7.67 1.14
Sawmill 9/27/07 11:25 17.1 96 48 7.5 0.7
Sawmill 9/27/07 16:55 18.7 117 58 7.77 ―
Sawmill 9/28/07 12:27 16.5 84 42 7.31 2.67
Sawmill 10/2/07 15:15 14.7 101 51 7.43 ―
Sawmill 10/3/07 13:40 15.8 107 53 7.48 ―
Sawmill 10/4/07 15:30 17.2 98 50 7.74 ―
Sawmill 10/5/07 13:24 16.9 88 43 7.55 ―

Belleayre Resort at Catskill Park

TABLE 15

K Well Field Pumping Tests

Bush Kill Water Quality Field Data
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Step Rate Testing
9/17/2007 8:40 - Begin well K3 step rate pumping test (36 gpm, 60 gpm, 82 gpm, 104 gpm)

17:20 - shut down test; begin water level recovery monitoring
9/18/2007 9:00 Begin well K2 step rate pumping test (37.5 gpm, 60 gpm, 80 gpm, 108 gpm)

16:41 - shut down test; begin water level recovery monitoring
9/19/2007 9:00 Begin well K4 step rate pumping test (41 gpm. 60.6 gpm, 84 gpm, 108 gpm)

13:41 - shut down test; begin water level recovery monitoring
9/20/07-9/23/07 No Activity

9/24/2007 9:00 - start constant rate testing with K2 and K4 each @ 80 gpm and K3 @ 50 gpm

9/25/2007 9:00 - start test with K2,K3,K4 pumps each @ 65 gpm (195 gpm total)
9:07 - K2 & K3 pumps not operating consistently; shut down test
9:07-9:58 - Titan connects all three pumps to new generator
9:58:20 to 9:59:20 - All 3 well pumps on breifly to test proper connection w/ generator
(Wait for water level recovery)
10:20 - Restart CR test with K2,K3,K4 pumps each @ 65 gpm (195 gpm total)
12:00 - Shut down K3; continue K2 and K4 at 65 gpm (130 gpm total)

9/26/2007 K2-K4 pumping test continues
9/27/2007 K2-K4 pumping test continues
9/28/2007 6:51 - cable to inactive K3 pump shorted out and tripped circuit breaker on generator

6:53 - Titan crew restarted generator; K2 and K4 pumps re-activated
8:00 (approx.) water levels in K wells "back on track"
11:00 - Collect sample from well K4 for NYSDOH Part 5 Analysis
11:15 - Collect sample from well K2 for NYSDOH Part 5 Analysis
16:00 - test shut down; begin water level recovery monitoring
17:21 - 90% recovery achieved in well K4 (81 minutes after shut down)
17:29 - 90% recovery achieved in well K2 (89 minutes after shut down)

9/29/2007 Recovery period
9/30/2007 MPA sample collection

18:15:30 - turn on pumps at K2 and K4 at approx. 37 gpm and 48 gpm, respectively
18:17 Begin K4 MPA filter sample collection
18:30 Begin K2 MPA filter sample collection

10/1/2007 6:22 - Shut down K2 and K4 pumps and end MPA filtering; begin water level recovery

10/2/2007 8:30:00 AM - start test with K3 @ 75 gpm and K4 @ 82 gpm
10/3/2007 K3-K4 pumping test continues
10/4/2007 13:54 - Re-Sample K4 for Coliform and Radon

14:25 - Collect sample from well K3 for NYSDOH Part 5 Analysis (time sensitive parameters only
19:21 - Begin K3 MPA filter sample collection

10/5/2007 6:52 - Stop MPA filter sample collection

9:45 -10:30 - Collect sample from well K3 for NYSDOH Part 5 Analysis (remaining parameters)
10:45 - shut down test; begin water-level recovery monitoring
12:04 - 90% recovery achieved in well K3 (79 minutes after shut down)
12:13 - 90% recovery achieved in well K4 (88 minutes after shut down)

Summary of Testing-Related Events
TABLE 16

Belleayre Resort at Catskill Park

K2-K3-K4 Constant Rate Testing @ 210 gpm

K3-K4 CR Test @ 157 gpm total

K Well Field Pumping Tests

9:45 - Bill Gilday acknowledges that the results meet the NYSDOH stabilization requirements and gives approval to 
stop the test (NYHSDOH off-site at 10:15)

K2-K4 CR Test @ 130 gpm total

9:15 - Bill Gilday (NYSDOH) on-site with three other NYSDOH representatives to witness procedures and view 
results

9:30 - K4 pump apparently losing efficiency and cannot maintain pumping rate; rate drops to 51 gpm by 10:15
11:10-11:11 - toggle K4 off and on to check for blocked pump screen (negative)
11:14 - shut down pumps at K2 and K3; continue running K4; K4 operates correctly
12:00 - shut down k4; generator insufficient to operate all three pumps at once; begin water level recovery 
monitoring; Titan obtains replacement rental generator overnight for re-start of test on 9/25/07
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K2-K4 Simultaneous Pumping Test

Seconds GPM
9/25/2007 9:00 K2,K3,K4 Pumps On
9/25/2007 9:07:10 K2,K3,K4 pumps off; generator problem with K2,K3
9/25/2007 10:20:00 Pumps back on - all now hooked to same generator
9/25/2007 10:25 15.75 28.4 63.4
9/25/2007 10:29 15 28.11 64.0
9/25/2007 10:32 15.5 28.96 62.2
9/25/2007 10:38 14.5 29.4 61.2
9/25/2007 10:40 16 - 16.25
9/25/2007 10:45 13.75 - 14 30.9 58.3
9/25/2007 10:48 14.5 ± 0.25 29.09 61.9
9/25/2007 10:50 14.25 ± 0.25 29.85 60.3
9/25/2007 10:53 15.25 ± 0.25 28.66 62.8
9/25/2007 10:57 16 ± 0.25 27.81 64.7
9/25/2007 11:02 15.875 - 16 27.79 64.8
9/25/2007 12:00:00 K3 pump off; K2 and K4 continue at 65gpm each
9/25/2007 13:30 16 27.34 65.8
9/25/2007 15:32 16
9/25/2007 16:02 16
9/25/2007 16:19 15.75; adjusted up to 16
9/25/2007 17:01 16
9/25/2007 18:01 16
9/25/2007 19:00 16.25
9/25/2007 19:48 16.25
9/25/2007 20:58 16.25
9/25/2007 21:59 16.25
9/25/2007 23:04 16.25
9/26/2007 0:03 16.25
9/26/2007 1:00 16.25
9/26/2007 2:06 16.25
9/26/2007 4:15 16.25
9/26/2007 5:03 16.25
9/26/2007 6:04 16.25
9/26/2007 7:02 16.125
9/26/2007 8:04 16.125
9/26/2007 9:01 16.125
9/26/2007 9:57 16
9/26/2007 10:59 16 ± 0.125
9/26/2007 12:04 16.125
9/26/2007 13:01 16.125
9/26/2007 13:54 16 ± 0.125
9/26/2007 14:44 16 ± 0.125
9/26/2007 17:00 15.875-16.125; adjusted up to 16 - 16.5, then measured Q 26.47 68.0
9/26/2007 17:13 adjusted down to 16 - 16.25
9/26/2007 18:03 16.25
9/26/2007 18:56 16 - 16.25
9/26/2007 19:56 16 - 16.25
9/26/2007 20:58 16 - 16.25
9/26/2007 21:55 16 - 16.25
9/26/2007 23:27 16 - 16.25
9/27/2007 4:56 16 - 16.25
9/27/2007 5:56 16 - 16.25
9/27/2007 7:01 16 - 16.25

TABLE 17
Well K2 Pumping Rate Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

Date Time Pipe Orifice Tube (inches)
Drum Measurement (30-

gal capacity)
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K2-K4 Simultaneous Pumping Test

Seconds GPM

TABLE 17
Well K2 Pumping Rate Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

Date Time Pipe Orifice Tube (inches)
Drum Measurement (30-

gal capacity)

9/27/2007 8:03 16.25
9/27/2007 9:05 16.25
9/27/2007 10:04 16 - 16.375
9/27/2007 11:04 16 - 16.25
9/27/2007 11:58 16 - 16.25
9/27/2007 13:08 16 - 16.25
9/27/2007 14:04 16 - 16.25
9/27/2007 14:45 16 - 16.375
9/27/2007 15:05 16 - 16.375
9/27/2007 16:05 16 - 16.375
9/27/2007 17:00 16 - 16.5
9/27/2007 19:05 16 - 16.5
9/27/2007 20:15 16 - 16.5
9/27/2007 21:00 16 - 16.5
9/27/2007 22:05 16 - 16.5
9/27/2007 23:00 16 - 16.5
9/28/2007 1:00 16 - 16.5
9/28/2007 2:30 16 - 16.5
9/28/2007 3:30 16 - 16.5
9/28/2007 5:30 16 - 16.5
9/28/2007 6:50 16 - 16.5
9/28/2007 6:58 17
9/28/2007 7:11 16.5
9/28/2007 7:15 16.25 - 16.5
9/28/2007 7:18 16.25 - 16.5
9/28/2007 7:20 16.25 - 16.5
9/28/2007 7:24 16.25 - 16.5
9/28/2007 7:29 16.25 - 16.5
9/28/2007 7:33 16.25 - 16.5
9/28/2007 7:37 16.25 - 16.5
9/28/2007 7:42 16.25 - 16.5
9/28/2007 7:46 16.25 - 16.5
9/28/2007 7:51 16.25 - 16.5
9/28/2007 7:56 16.25 - 16.5
9/28/2007 8:01 16.25 - 16.5 27.5 65.5
9/28/2007 8:30 16.25 - 16.5
9/28/2007 9:02 16.25 - 16.5
9/28/2007 9:33 16.25 - 16.5
9/28/2007 10:03 16.25 - 16.5
9/28/2007 11:02 16.25 - 16.25
9/28/2007 12:07 16 - 16.25
9/28/2007 13:04 16 - 16.25
9/28/2007 14:06 16 - 16.25
9/28/2007 15:03 16 - 16.25
9/28/2007 16:00 Pumps Off
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K2-K4 Simultaneous Pumping Test

Seconds GPM
9/25/2007 9:00:00 K2, K3, K4 Pumps On
9/25/2007 9:01:30 15.5 30 60.0
9/25/2007 9:04:00 16 - 16.25 30 60.0
9/25/2007 9:06:00 16.75 - 17.0
9/25/2007 9:07:10 K2,K3,K4 pumps off; generator problem with K2,K3
9/25/2007 10:20:00 Pumps back on - all now hooked to same generator
9/25/2007 10:22:00 28 64.3
9/25/2007 10:22:30 16.25
9/25/2007 10:24:00 15.75 - 16 28.75 62.6
9/25/2007 10:29:00 16.75 - 17 28.4 63.4
9/25/2007 10:30:00 17.25
9/25/2007 10:30:30 17 - 17.25 28.1 64.1
9/25/2007 10:31:30 17.25 - 17.5
9/25/2007 10:33:45 17
9/25/2007 10:34:30 17.25 - 17.5
9/25/2007 10:38:00 17.25 - 17.5
9/25/2007 10:38:20 27.3 65.9
9/25/2007 10:43:00 17 - 17.25
9/25/2007 10:44:30 17.5
9/25/2007 10:48:00 17 - 17.25
9/25/2007 10:53:00 17 - 17.25
9/25/2007 10:57:00 17 - 17.25 28.2 63.8
9/25/2007 10:59:00 17.5
9/25/2007 11:03:00 17.25 - 17.5
9/25/2007 11:05:30 17.75
9/25/2007 11:17:00 17.25 - 17.5
9/25/2007 11:25:00 17.5
9/25/2007 11:32:00 17.5
9/25/2007 11:40:00 17.25 - 17.5
9/25/2007 11:48:00 17.25 - 17.5
9/25/2007 12:00:00 K3 pump off; K2 and K4 continue at 65gpm each
9/25/2007 12:01:00 18 (rising)
9/25/2007 12:01:30 17.5 (rising)
9/25/2007 12:04:00 17.25 - 17.5 (rising)
9/25/2007 12:21:00 17.5
9/25/2007 12:31:00 17.5
9/25/2007 12:41:00 17.25 - 17.5
9/25/2007 12:50:00 17.25 - 17.75
9/25/2007 13:00:00 17.5 - 17.75
9/25/2007 13:11:00 17.5 28 64.3
9/25/2007 13:13:00 (adjusted up) 27.72 64.9
9/25/2007 13:30:00 18 - 18.25
9/25/2007 13:40:00 18 - 18.25
9/25/2007 14:00:00 18 - 18.25

Date Time Pipe Orifice Tube (inches)
Drum Measurement 

(30-gal capacity)

Belleayre Resort at Catskill Park

TABLE 18
Well K4 Pumping Rate Data at 65 gpm

K Well Field Pumping Tests
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K2-K4 Simultaneous Pumping Test

Seconds GPM
Date Time Pipe Orifice Tube (inches)

Drum Measurement 
(30-gal capacity)

Belleayre Resort at Catskill Park

TABLE 18
Well K4 Pumping Rate Data at 65 gpm

K Well Field Pumping Tests

9/25/2007 14:30:00 18 - 18.25
9/25/2007 15:07:00 18 - 18.5
9/25/2007 16:00:00 18 - 18.25
9/25/2007 17:59:00 18.125
9/25/2007 19:00:00 18.125
9/25/2007 19:44:00 18
9/25/2007 20:54:00 18.125
9/25/2007 21:54:00 18.125
9/25/2007 23:00:00 18.125
9/25/2007 23:58:00 18.125
9/26/2007 0:55:00 18.125
9/26/2007 2:00:00 18.125
9/26/2007 4:12:00 18.125
9/26/2007 5:00:00 18.125
9/26/2007 6:00:00 18.125
9/26/2007 7:00:00 18.125
9/26/2007 8:01:00 18.125
9/26/2007 8:58:00 18 - 18.25
9/26/2007 11:01:00 18 - 18.5
9/26/2007 12:00:00 18 - 18.25
9/26/2007 12:57:00 18 - 18.25
9/26/2007 14:00:00 18 - 18.25
9/26/2007 14:58:00 18 - 18.25
9/26/2007 16:58:00 18 - 18.25 27.68 65.0
9/26/2007 17:58:00 18 - 18.25
9/26/2007 18:55:00 18 - 18.25
9/26/2007 19:54:00 18 - 18.25
9/26/2007 20:55:00 18 - 18.25
9/26/2007 21:51:00 18 - 18.25
9/26/2007 23:10:00 18 - 18.25
9/27/2007 4:48:00 18 - 18.25
9/27/2007 5:53:00 18 - 18.25
9/27/2007 5:58:00 18 - 18.25
9/27/2007 8:00:00 18.25
9/27/2007 9:01:00 18 - 18.5 27.51 65.4
9/27/2007 10:00:00 18 - 18.5
9/27/2007 10:59:00 18 - 18.5
9/27/2007 12:00:00 18 - 18.5
9/27/2007 13:02:00 18 - 18.5
9/27/2007 14:00:00 18 - 18.5
9/27/2007 15:00:00 18 - 18.5
9/27/2007 15:31:00 18 - 18.5
9/27/2007 16:02:00 18 - 18.5
9/27/2007 16:59:00 18 - 18.5
9/27/2007 17:24:00 18 - 18.5
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K2-K4 Simultaneous Pumping Test

Seconds GPM
Date Time Pipe Orifice Tube (inches)

Drum Measurement 
(30-gal capacity)

Belleayre Resort at Catskill Park

TABLE 18
Well K4 Pumping Rate Data at 65 gpm

K Well Field Pumping Tests

9/27/2007 19:00:00 18 - 18.5
9/27/2007 20:00:00 18 - 18.5
9/27/2007 21:00:00 18 - 18.5
9/27/2007 22:05:00 18 - 18.5
9/27/2007 23:00:00 18 - 18.5
9/28/2007 1:00:00 18 - 18.5
9/28/2007 2:30:00 18 - 18.5
9/28/2007 3:30:00 18 - 18.5
9/28/2007 5:30:00 18 - 18.5
9/28/2007 6:47:00 18 - 18.5
9/28/2007 7:18:00 18 - 18.5
9/28/2007 8:32:00 18 - 18.5
9/28/2007 8:59:00 18 - 18.5
9/28/2007 9:30:00 18 - 18.5
9/28/2007 10:01:00 18 - 18.5
9/28/2007 11:00:00 18 - 18.25
9/28/2007 12:04:00 18 - 18.25
9/28/2007 13:00:00 18 - 18.25
9/28/2007 14:03:00 18 - 18.25
9/28/2007 15:00:00 18 - 18.25
9/28/2007 16:00:00 Pumps Off
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K3-K4 Simultaneous Pumping Test

Seconds GPM
10/2/2007 8:30 K3 and K4 Pumps On 24.5 73.5
10/2/2007 8:31 21.5 24.5 73.5
10/2/2007 8:33 22.5 24 75.0
10/2/2007 8:35 21.5 24 75.0
10/2/2007 8:37 21 24 75.0
10/2/2007 8:39 20.5 24 75.0
10/2/2007 8:41 21.5-21.75 24 75.0
10/2/2007 8:45 21-21.25 25 72.0
10/2/2007 8:50 21.5
10/2/2007 8:55 21.5 24 75.0
10/2/2007 9:00 21.25
10/2/2007 9:05 21 5/8 24 75.0
10/2/2007 9:11 21.5
10/2/2007 9:20 21.5 24 75.0
10/2/2007 9:40 21.625
10/2/2007 9:50 21.5
10/2/2007 10:00 21.25
10/2/2007 10:11 21.25 - 21.5
10/2/2007 10:30 21.5
10/2/2007 11:05 21.25 - 21.5
10/2/2007 11:56 20.875 ± 0.125
10/2/2007 12:06 adjusted up to 21.5
10/2/2007 13:34 21
10/2/2007 14:04 21
10/2/2007 15:03 21.25
10/2/2007 15:55 21
10/2/2007 16:32 21.25 - 21.5
10/2/2007 16:41 24.4 73.8
10/2/2007 16:56 adjusted up to 21.5
10/2/2007 17:04 21.25
10/2/2007 18:10 21.25
10/2/2007 18:12 adjusted up to 21.625
10/2/2007 18:15 24.2 74.4
10/2/2007 19:00 21.625
10/2/2007 20:00 21.625
10/2/2007 20:54 21.5
10/2/2007 21:57 21.5
10/2/2007 22:59 21.5
10/2/2007 23:53 21.5
10/3/2007 0:53 21.5
10/3/2007 2:53 21.5
10/3/2007 3:53 21.5
10/3/2007 4:53 21.5
10/3/2007 5:55 21.5
10/3/2007 7:10 21.5
10/3/2007 8:03 21.5
10/3/2007 8:07 21.75

K Well Field Pumping Tests

TABLE 19
Well K3 Pumping Rate Data

Belleayre Resort at Catskill Park

Drum Measurement (30-
gal capacity)Pipe Orifice Tube (inches)TimeDate
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K3-K4 Simultaneous Pumping Test

Seconds GPM

K Well Field Pumping Tests

TABLE 19
Well K3 Pumping Rate Data

Belleayre Resort at Catskill Park

Drum Measurement (30-
gal capacity)Pipe Orifice Tube (inches)TimeDate

10/3/2007 10:05 21.75
10/3/2007 11:05 21.75
10/3/2007 11:55 21.5 - 21.75
10/3/2007 13:06 21.5
10/3/2007 14:05 21.5
10/3/2007 15:06 21.75
10/3/2007 16:05 21.5
10/3/2007 17:01 21.5
10/3/2007 17:57 21.5
10/3/2007 18:10 adjusted up to 21.5 - 21.75
10/3/2007 18:51 21.5
10/3/2007 19:50 21.5
10/3/2007 20:51 21.5
10/3/2007 21:51 21.5
10/3/2007 22:54 21.5
10/4/2007 1:57 21.5
10/4/2007 3:57 21.5
10/4/2007 6:16 21.5
10/4/2007 7:21 21.25 - 21.5; adjusted up to 21.5 - 21.75
10/4/2007 8:00 21.5
10/4/2007 9:07 21.5 24.58 73.2
10/4/2007 9:15 21.5; adjusted up to 21.5 - 22
10/4/2007 9:35 24 75.0
10/4/2007 10:00 21.875
10/4/2007 11:00 21.875
10/4/2007 12:02 21.75
10/4/2007 12:58 21.375
10/4/2007 13:20 21.5 - 21.75; adjust to 22 - 22.25
10/4/2007 14:59 22.125
10/4/2007 16:00 22
10/4/2007 16:46 adjusted up to 22 - 22.25
10/4/2007 16:59 22.125
10/4/2007 17:44 21.75 - 22 23.35 77.1
10/4/2007 18:06 21.75 - 22
10/4/2007 18:28 21.75 - 22
10/4/2007 19:01 21.75 - 22
10/4/2007 19:57 21.75 - 22
10/4/2007 21:00 21.75 - 22
10/4/2007 21:58 21.75 - 22
10/4/2007 22:56 21.75
10/5/2007 0:50 21.75
10/5/2007 1:54 21.75
10/5/2007 3:12 21.75
10/5/2007 4:02 21.75
10/5/2007 4:56 21.75
10/5/2007 5:55 21.75
10/5/2007 6:57 22
10/5/2007 8:07 21.875 23.95 75.2
10/5/2007 10:45 Pumps Off
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K3-K4 Simultaneous Pumping Test

Seconds GPM
10/2/2007 8:30 K3 and K4 Pumps On
10/2/2007 8:33 26 23.20 77.6
10/2/2007 8:36 27 23.14 77.8
10/2/2007 8:40 27.5 - 28 22.5 80.0
10/2/2007 8:41 27.5 - 28 22.3 80.7
10/2/2007 8:47 28
10/2/2007 8:51 28.75
10/2/2007 9:00 28 - 28.5
10/2/2007 9:10 28 - 28.75
10/2/2007 9:20 28 - 28.5
10/2/2007 9:30 28.25 - 28.5
10/2/2007 9:39 28 - 28.5
10/2/2007 9:40 28 - 28.5 (adjusted down) 20.69 87.0
10/2/2007 9:47 27.5 22.4 80.4
10/2/2007 9:58 27.5
10/2/2007 10:09 27.5
10/2/2007 10:20 27.25 - 27.5 (adjusted up)
10/2/2007 10:22 27.5 - 28
10/2/2007 10:30 27.5 21.59 83.4
10/2/2007 11:02 27.5
10/2/2007 11:30 27.25
10/2/2007 11:46 27 - 27.25 (adjusted up to 27.5 - 28)
10/2/2007 12:00 27.5
10/2/2007 12:30 27.25
10/2/2007 13:00 27 - 27.5
10/2/2007 13:30 27.25
10/2/2007 14:02 27.5
10/2/2007 14:09 27.25 - 27.5 
10/2/2007 14:58 27.25 - 27.5
10/2/2007 16:01 27.5
10/2/2007 17:50 22.12 81.4
10/2/2007 18:52 27.5
10/2/2007 19:50 27.5
10/2/2007 20:50 27.5
10/2/2007 21:50 27.5
10/2/2007 22:50 27.5
10/2/2007 23:50 27.5
10/3/2007 0:50 27.5
10/3/2007 2:50 27.5
10/3/2007 3:50 27.5
10/3/2007 4:50 27.5
10/3/2007 5:50 27.5
10/3/2007 8:01 27.25 - 27.5
10/3/2007 8:15 21.81 82.5
10/3/2007 9:02 27.5
10/3/2007 10:00 27.5 - 27.75

Date Time Pipe Orifice Tube (inches)
Drum Measurement (30-

gal capacity)

Belleayre Resort at Catskill Park

TABLE 20
Well K4 Pumping Rate Data at 82 gpm

K Well Field Pumping Tests
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K3-K4 Simultaneous Pumping Test

Seconds GPM
Date Time Pipe Orifice Tube (inches)

Drum Measurement (30-
gal capacity)

Belleayre Resort at Catskill Park

TABLE 20
Well K4 Pumping Rate Data at 82 gpm

K Well Field Pumping Tests

10/3/2007 11:01 27.5
10/3/2007 13:00 27.5
10/3/2007 14:01 27.5
10/3/2007 15:00 27.5
10/3/2007 16:00 27.5
10/3/2007 16:57 27.5
10/3/2007 17:54 27.25 - 27.5
10/3/2007 18:50 27.5
10/3/2007 19:45 27.5
10/3/2007 20:48 27.5
10/3/2007 21:45 27.5
10/3/2007 22:50 27.5
10/4/2007 1:52 27.5
10/4/2007 3:50 27.5
10/4/2007 4:47 27.5
10/4/2007 6:10 27.25 - 27.5
10/4/2007 6:55 27.25 - 27.5
10/4/2007 7:06 27 (adjusted up to 27.25 - 27.5)
10/4/2007 7:55 Adjusted up to 27.5 average (27.25 - 27.75)
10/4/2007 8:45 Adjusted up to 27.5 - 28
10/4/2007 9:03 27.625
10/4/2007 9:56 27.5
10/4/2007 10:28 Adjusted up to 27.5 - 28 22.67 79.4
10/4/2007 10:34 27.5 - 28 22.13 81.3
10/4/2007 10:55 27.75
10/4/2007 12:23 27.25 - 27.75; Adjusted up to 27.5 -28
10/4/2007 12:55 27.75
10/4/2007 14:55 27.75
10/4/2007 15:55 27.75
10/4/2007 16:18 Adjusted up to 28 - 28.25
10/4/2007 16:55 28
10/4/2007 18:21 28 - 28.25
10/4/2007 18:54 28 - 28.25
10/4/2007 19:52 28 - 28.25
10/4/2007 20:51 28 - 28.25
10/4/2007 21:52 28 - 28.25
10/4/2007 22:51 28 - 28.25
10/5/2007 0:44 28 - 28.25
10/5/2007 1:49 28 - 28.25
10/5/2007 3:08 28 - 28.25
10/5/2007 3:51 28 - 28.25
10/5/2007 4:50 28 - 28.25
10/5/2007 5:49 28 - 28.25
10/5/2007 8:02 28 - 28.25
10/5/2007 8:25 21.62 83.3
10/5/2007 8:57 27.75 - 28.25
10/5/2007 9:51 28
10/5/2007 10:42 28
10/5/2007 10:45 Pumps Off
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TODD EMORY
9/19/07 9:00 AM -- 51.08
9/19/07 1:00 PM -- 55.28
9/19/07 5:00 PM -- 55.97
9/19/07 9:00 PM 51.08 53.89
9/20/07 1:00 AM 50.38 52.49
9/20/07 5:00 AM 49.67 51.79
9/20/07 9:00 AM 49.67 51.79
9/20/07 1:00 PM 51.79 56.66
9/20/07 5:00 PM 53.19 56.66
9/20/07 9:00 PM 52.49 54.58
9/21/07 1:00 AM 52.49 53.89
9/21/07 5:00 AM 51.79 53.89
9/21/07 9:00 AM 51.79 53.89
9/21/07 1:00 PM 53.89 55.97
9/21/07 5:00 PM 54.58 56.66
9/21/07 9:00 PM 53.89 54.58
9/22/07 1:00 AM 53.19 53.89
9/22/07 5:00 AM 52.49 53.19
9/22/07 9:00 AM 52.49 53.89
9/22/07 1:00 PM 54.58 57.35
9/22/07 5:00 PM 55.28 58.04
9/22/07 9:00 PM 54.58 55.97
9/23/07 1:00 AM 53.89 54.58
9/23/07 5:00 AM 52.49 53.19
9/23/07 9:00 AM 51.79 53.19
9/23/07 1:00 PM 53.19 56.66
9/23/07 5:00 PM 53.89 56.66
9/23/07 9:00 PM 52.49 53.89
9/24/07 1:00 AM 51.79 52.49
9/24/07 5:00 AM 50.38 51.79
9/24/07 9:00 AM 49.67 51.79
9/24/07 1:00 PM 52.49 56.66
9/24/07 5:00 PM 53.19 56.66
9/24/07 9:00 PM 52.49 53.89
9/25/07 1:00 AM 51.79 52.49
9/25/07 5:00 AM 51.08 51.79
9/25/07 9:00 AM 51.08 51.79
9/25/07 1:00 PM 53.19 57.35
9/25/07 5:00 PM 54.58 57.35
9/25/07 9:00 PM 53.89 55.28
9/26/07 1:00 AM 53.89 54.58
9/26/07 5:00 AM 53.89 53.89
9/26/07 9:00 AM 53.89 54.58
9/26/07 1:00 PM 55.97 58.73
9/26/07 5:00 PM 56.66 58.73
9/26/07 9:00 PM 55.97 55.97

TABLE 21
Stream Temperature Data From Automated Loggers

Todd Mt. Brook (Upper) and Emory Brook
K3-K4 Simultaneous Pumping Test

Date Time
Temperature (°F)

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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TODD EMORY

TABLE 21
Stream Temperature Data From Automated Loggers

Todd Mt. Brook (Upper) and Emory Brook
K3-K4 Simultaneous Pumping Test

Date Time
Temperature (°F)

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

9/27/07 1:00 AM 55.28 55.28
9/27/07 5:00 AM 55.28 54.58
9/27/07 9:00 AM 54.58 54.58
9/27/07 1:00 PM 56.66 58.73
9/27/07 5:00 PM 58.73 58.73
9/27/07 9:00 PM 56.66 56.66
9/28/07 1:00 AM 55.97 56.66
9/28/07 5:00 AM 55.28 55.97
9/28/07 9:00 AM 54.58 55.28
9/28/07 1:00 PM 55.28 55.97
9/28/07 5:00 PM 55.28 55.97
9/28/07 9:00 PM 53.89 53.89
9/29/07 1:00 AM 53.19 53.89
9/29/07 5:00 AM 53.19 53.19
9/29/07 9:00 AM 52.49 53.19
9/29/07 1:00 PM 53.89 56.66
9/29/07 5:00 PM 53.89 55.97
9/29/07 9:00 PM 52.49 53.19
9/30/07 1:00 AM 51.79 51.79
9/30/07 5:00 AM 50.38 51.08
9/30/07 9:00 AM 49.67 51.08
9/30/07 1:00 PM 52.49 55.97
9/30/07 5:00 PM 53.19 55.28
9/30/07 9:00 PM 51.79 53.19
10/1/07 1:00 AM 51.08 52.49
10/1/07 5:00 AM 51.79 52.49
10/1/07 9:00 AM 51.79 52.49
10/1/07 1:00 PM 52.49 53.89
10/1/07 5:00 PM 53.19 54.58
10/1/07 9:00 PM 52.49 53.19
10/2/07 1:00 AM 51.79 52.49
10/2/07 5:00 AM 51.79 52.49
10/2/07 9:00 AM 51.79 52.49
10/2/07 1:00 PM 53.19 55.97
10/2/07 5:00 PM 53.19 55.97
10/2/07 9:00 PM 52.49 53.19
10/3/07 1:00 AM 52.49 53.19
10/3/07 5:00 AM 52.49 53.19
10/3/07 9:00 AM 52.49 53.89
10/3/07 1:00 PM 54.58 55.97
10/3/07 5:00 PM 55.28 56.66
10/3/07 9:00 PM 53.89 54.58
10/4/07 1:00 AM 53.89 53.89
10/4/07 5:00 AM 53.89 53.89
10/4/07 9:00 AM 53.19 53.89
10/4/07 1:00 PM 55.28 58.04
10/4/07 5:00 PM 55.97 57.35
10/4/07 9:00 PM 55.28 54.58
10/5/07 1:00 AM 54.58 53.89
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TODD EMORY

TABLE 21
Stream Temperature Data From Automated Loggers

Todd Mt. Brook (Upper) and Emory Brook
K3-K4 Simultaneous Pumping Test

Date Time
Temperature (°F)

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

10/5/07 5:00 AM 53.89 53.19
10/5/07 9:00 AM 53.19 53.89
10/5/07 1:00 PM 55.28 58.04
10/5/07 5:00 PM 55.97 58.04
10/5/07 9:00 PM 55.28 55.28
10/6/07 1:00 AM 54.58 53.89
10/6/07 5:00 AM 53.89 53.19
10/6/07 9:00 AM 53.89 53.89
10/6/07 1:00 PM 55.97 57.35
10/6/07 5:00 PM 56.66 58.04
10/6/07 9:00 PM 55.97 55.97
10/7/07 1:00 AM 55.28 55.28
10/7/07 5:00 AM 55.28 54.58
10/7/07 9:00 AM 55.28 55.28
10/7/07 1:00 PM 56.66 56.66
10/7/07 5:00 PM 56.66 58.04
10/7/07 9:00 PM 55.97 55.28
10/8/07 1:00 AM 55.28 54.58
10/8/07 5:00 AM 55.28 53.89
10/8/07 9:00 AM 54.58 54.58
10/8/07 1:00 PM 55.97 56.66
10/8/07 5:00 PM 55.97 58.04
10/8/07 9:00 PM 56.66 57.35
10/9/07 1:00 AM 56.66 57.35
10/9/07 5:00 AM 56.66 56.66
10/9/07 9:00 AM 55.97 56.66
10/9/07 1:00 PM 57.35 57.35
10/9/07 5:00 PM 56.66 56.66
10/9/07 9:00 PM 55.28 55.28

10/10/07 1:00 AM 55.28 55.28
10/10/07 5:00 AM 54.58 55.28
10/10/07 9:00 AM 54.58 55.28
10/10/07 1:00 PM 55.97 57.35
10/10/07 5:00 PM 55.28 57.35
10/10/07 9:00 PM 54.58 55.28
10/11/07 1:00 AM 53.89 54.58
10/11/07 5:00 AM 53.89 54.58
10/11/07 9:00 AM 53.19 54.58
10/11/07 1:00 PM 53.89 54.58
10/11/07 5:00 PM 53.89 54.58
10/11/07 9:00 PM 53.19 54.58
10/12/07 1:00 AM 53.19 53.89
10/12/07 5:00 AM 52.49 53.89
10/12/07 9:00 AM 51.79 52.49
10/12/07 1:00 PM 51.79 52.49
10/12/07 5:00 PM 51.08 51.08
10/12/07 9:00 PM 49.67 50.38
10/13/07 1:00 AM 48.96 49.67
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TABLE 21
Stream Temperature Data From Automated Loggers

Todd Mt. Brook (Upper) and Emory Brook
K3-K4 Simultaneous Pumping Test

Date Time
Temperature (°F)

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

10/13/07 5:00 AM 48.96 48.96
10/13/07 9:00 AM 48.25 48.96
10/13/07 1:00 PM 49.67 50.38
10/13/07 5:00 PM 49.67 50.38
10/13/07 9:00 PM 48.96 49.67
10/14/07 1:00 AM 48.96 48.96
10/14/07 5:00 AM 48.96 49.67
10/14/07 9:00 AM 48.96 49.67
10/14/07 1:00 PM 49.67 50.38
10/14/07 5:00 PM 49.67 50.38
10/14/07 9:00 PM 48.96 49.67
10/15/07 1:00 AM 48.25 49.67
10/15/07 5:00 AM 48.25 49.67
10/15/07 9:00 AM 48.96 49.67
10/15/07 1:00 PM 48.96 50.38
10/15/07 5:00 PM 49.67 50.38
10/15/07 9:00 PM 48.25 49.67
10/16/07 1:00 AM 48.25 48.96
10/16/07 5:00 AM 47.53 48.96
10/16/07 9:00 AM 47.53 48.96
10/16/07 1:00 PM 49.67 51.79
10/16/07 5:00 PM 49.67 51.79
10/16/07 9:00 PM 48.25 49.67
10/17/07 1:00 AM 47.53 48.96
10/17/07 5:00 AM 47.53 48.96
10/17/07 9:00 AM 47.53 48.96
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Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm) TDS (ppm) pH
Turbidity 

(NTU)
9/25/2007 7:15 13.8 77 38 6.62 0.50

9/25/2007 18:09 13.8 75 38 6.88 0.64
9/26/2007 8:17 13.6 79 39 6.68 0.20

9/26/2007 12:58 14.7 78 39 6.73 0.21
9/26/2007 17:17 13.7 78 40 7.32 0.59
9/27/2007 8:30 14.1 79 40 6.73 1.51

9/27/2007 13:30 15.5 76 38 6.87 0.50
9/27/2007 16:25 15.4 79 39 6.7 ---
9/28/2007 9:04 13.2 83 41 6.35 1.45

9/28/2007 14:51 13.1 81 40 6.39 1.46
10/2/2007 10:24 11.8 87 43 6.52 0.25
10/3/2007 12:12 12.3 85 43 6.44 ---

TABLE 22

K Well Field Pumping Tests
Belleayre Resort at Catskill Park

K1 Spring Water Quality Data
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Seconds GPM
11/7/2008 10:00 Q1 pump on
11/7/2008 10:01 8 1/2 19 47.4
11/7/2008 10:04 7 3/4 19 47.4
11/7/2008 10:06 7 5/8 20 45.0
11/7/2008 10:08 7 3/8 20 45.0
11/7/2008 10:11 7 1/4 20.3 44.3
11/7/2008 10:15 7 1/8 20.3 44.3
11/7/2008 10:20 6 7/8 20.3 44.3
11/7/2008 10:25 6 3/4 21.3 42.3
11/7/2008 10:30 adjusted up to 8 19.3 46.6
11/7/2008 10:45 7 5/8 20 45.0
11/7/2008 11:20 7 3/8 20.5 43.9
11/7/2008 11:30 7 3/8 20.3 44.3
11/7/2008 11:50 7 1/4 - 7 3/8 20.3 44.3
11/7/2008 12:00 7 1/4 - 7 3/8 21.1 42.7
11/7/2008 12:04 adjusted to 7 1/2 20.1 44.8
11/7/2008 12:30 7 3/8 - 7 1/2 20 45.0
11/7/2008 12:59 7 3/8 19.84 45.4
11/7/2008 13:32 7 3/8 - 7 1/2 20 45.0
11/7/2008 13:58 7 3/8 - 7 1/2 20.4 44.1
11/7/2008 14:30 7 3/8 19.68 45.7
11/7/2008 15:00 7 3/8 20.15 44.7
11/7/2008 16:01 7 1/4 - 7 3/8 20.28 44.4
11/7/2008 17:01 7 1/4 - 7 3/8 20 45.0
11/7/2008 18:00 7 1/4 - 7 3/8
11/7/2008 19:00 7 1/4 - 7 3/8
11/7/2008 20:00 7 1/4
11/7/2008 21:00 7 1/4 - 7 3/8
11/7/2008 22:04 7 1/4 20.5 43.9
11/7/2008 22:17 adjusted up to 7 1/2 - 7 5/8 19.6 45.9
11/7/2008 23:01 7 1/2 - 7 5/8
11/8/2008 0:00 7 1/2 - 7 5/8
11/8/2008 1:00 7 3/8 - 7 1/2
11/8/2008 2:00 7 1/2 - 7 5/8
11/8/2008 3:00 7 1/2 - 7 5/8
11/8/2008 4:00 7 1/2
11/8/2008 5:00 7 1/2 - 7 5/8
11/8/2008 6:00 7 1/2 - 7 5/8
11/8/2008 6:59 7 1/2 - 7 5/8
11/8/2008 7:27 7 1/2 - 7 5/8 19.79 45.5
11/8/2008 8:00 7 1/2 - 7 5/8
11/8/2008 9:01 7 1/2 - 7 5/8
11/8/2008 10:00 7 1/2 - 7 5/8
11/8/2008 11:08 7 1/2
11/8/2008 11:55 7 1/2
11/8/2008 13:05 7 1/2
11/8/2008 14:03 7 1/2 19.8 45.5
11/8/2008 15:03 7 1/2
11/8/2008 16:01 7 1/2 - 7 5/8 20 45.0
11/8/2008 17:02 7 1/2
11/8/2008 19:02 7.5

Belleayre Resort at Catskill Park

Date Time Pipe Orifice Tube (inches)
Drum Measurement   

(15-gal capacity)

Well Q1 Constant Rate Pumping Test

TABLE 23
Well Q1 Pumping Rate Data
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Belleayre Resort at Catskill Park
Well Q1 Constant Rate Pumping Test

TABLE 23
Well Q1 Pumping Rate Data

11/8/2008 21:59 adjusted back to 7 1/2 - 7 5/8
11/9/2008 9:01 7 5/8 19.66 45.8
11/9/2008 10:01 7 5/8
11/9/2008 11:01 7 5/8
11/9/2008 12:01 7 5/8
11/9/2008 13:01 7 5/8 19.89 45.2
11/9/2008 14:01 7 5/8
11/9/2008 15:01 7 5/8
11/9/2008 16:01 7 5/8 19.85 45.3
11/9/2008 16:40 7 5/8
11/9/2008 17:01 7 5/8
11/9/2008 17:52 Connect MPA Sampler
11/9/2008 18:01 7 1/2 - 7 5/8
11/9/2008 19:00 7.5
11/9/2008 20:00 7 1/2 - 7 5/8
11/9/2008 21:00 7 1/2 - 7 5/8
11/9/2008 21:37 7 3/8 19.97 45.1
11/9/2008 22:00 7 1/4 - 7 1/2
11/9/2008 23:00 7 1/2 - 7 5/8

11/10/2008 0:00 7 1/2 - 7 5/8
11/10/2008 1:00 7 1/2 - 7 5/8
11/10/2008 2:00 7 1/2 - 7 5/8
11/10/2008 3:00 7 1/2
11/10/2008 4:00 7 1/2 - 7 5/8
11/10/2008 5:01 7 1/2
11/10/2008 6:00 7 1/2 - 7 5/8
11/10/2008 6:15 Disconnect MPA Sampler
11/10/2008 7:00 7 1/2 - 7 5/8
11/10/2008 7:08 7 5/8 19.88 45.3
11/10/2008 8:01 7 1/2 - 7 5/8
11/10/2008 9:01 7 1/2 - 7 5/8
11/10/2008 10:01 7 1/2 - 7 5/8
11/10/2008 10:29 7 5/8 - 7 3/4
11/10/2008 10:39 Audible generator surges accompanied by large manometer changes 
11/10/2008 10:42 7 1/4 - 7 3/4; attempt to adjust discharge rate 
11/10/2008 10:43 7 1/2 - 7 3/4
11/10/2008 10:47 7 1/2 - 7 3/4
11/10/2008 10:52 Spiked (8 1/8); then back to 7 1/2 - 7 3/4
11/10/2008 10:54 Spiked again; attempt adjustments
11/10/2008 11:10 8 18.7 48.1
11/10/2008 11:13 Adjusted down to 7 1/8
11/10/2008 11:15 7 1/8 - 7 1/4 19.8 45.5
11/10/2008 11:16 7 1/4
11/10/2008 11:21 7 1/2 - 7 3/4 
11/10/2008 11:39 7 1/4 - 7 1/2
11/10/2008 11:41 7 3/4
11/10/2008 11:44 7 3/4
11/10/2008 11:45 19.85 45.3
11/10/2008 11:48 7 1/4 - 7 3/4
11/10/2008 12:05 7 1/4 - 7 3/4
11/10/2008 12:38 7 1/4 - 7 3/4
11/10/2008 13:06 7 1/2 - 7 3/4
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Date Rain Gauge Date Rain Gauge
(inches) (inches)

9/6/08 2.2 10/12/08 0
9/7/08 0 10/13/08 0
9/8/08 0.8 10/14/08 0
9/9/08 0 10/15/08 0.2
9/10/08 0 10/16/08 0
9/11/08 0 10/17/08 0
9/12/08 0.25 10/18/08 0
9/13/08 0.2 10/19/08 0
9/14/08 0 10/20/08 0
9/15/08 0 10/21/08 0
9/16/08 0 10/22/08 0
9/17/08 0 10/23/08 0
9/18/08 0 10/24/08 0
9/19/08 0 10/25/08 2.8
9/20/08 0 10/26/08 0
9/21/08 0.2 10/27/08 0.5
9/22/08 0 10/28/08 0.8 (8 inches snow)
9/23/08 0 10/29/08 0
9/24/08 0 10/30/08 0
9/25/08 0 10/31/08 0
9/26/08 1.25 11/1/08 0
9/27/08 0 11/2/08 0
9/28/08 1.6 11/3/08 0
9/29/08 0 11/4/08 0
9/30/08 0.35 11/5/08 0
10/1/08 0 11/6/08 0
10/2/08 0 11/7/08 0
10/3/08 0 11/8/08 0.05
10/4/08 tr 11/9/08 0.05
10/5/08 tr 11/10/08 0
10/6/08 0 11/11/08 0
10/7/08 0 11/12/08 tr
10/8/08 0 11/13/08 0.1
10/9/08 0 11/14/08 0.3
10/10/08 0 11/15/08 0.1
10/11/08 0 11/16/08 0.1

Total 6.85

Note: 0.8" rain on 10/28/08 based on 
measured snowfall total of 8" and temperature 
range of between 28°F and 34° F

TABLE 24
Precipitation at Well Q1 

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Location ID Measuring Point (MP) Elevation at Grade 
(ft amsl)

Dignes TOW 1829.5
Fleischmanns 1A TOW 1533.44
Fleischmanns 2 TOW 1537.14
Fleischmanns 4 TOW 1614.7
Janis TOW 1827.38
Moran TOW 1689.81
Q1 TOW 1611.69
Q2 TOW 1612.81
Real Estate TOW 1553.41
Z Well TOW 1856.41
Emory Down Nail 14" Dia Maple Tree
Emory Up Screw in Tree Root
Fleischmann Spring Top of North Spring box 1692.34
Fleischmann Spring Top of South Spring box 1693.32

All elevations surveyed by Rettew Engineering and Surveying, P.C.
TOW = Top of Well

1614.17
1615.10
1555.06
1857.55
1532.97
1564.47
1694.11
1696.20

MP Elevation  
(ft amsl)

1830.70
1534.68

Belleayre Resort at Catskill Park

TABLE 25
Elevation Survey Data

Well Q1 Constant Rate Pumping Test

1538.38
1615.54
1829.57
1690.69

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q Survey Data\Survey Data



TABLE 26
Manual Water Level Data - Well Q1

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

1 of 3

Depth to
Water

Date (feet)
8/5/2008 0:00 58.2
8/6/2008 0:00 58.4
8/7/2008 0:00 58.8
8/8/2008 0:00 59.1
8/9/2008 0:00 58.9

8/11/2008 0:00 58.8
8/12/2008 0:00 58.9
8/13/2008 0:00 58.7
8/14/2008 7:00 58.8
8/14/2008 9:35 58.8

8/14/2008 10:15 100.3
8/14/2008 11:39 114.91
8/14/2008 12:00 138.52
8/14/2008 15:05 220.4
8/14/2008 17:03 292.15
8/14/2008 17:05 243.35
8/14/2008 17:07 205
8/14/2008 17:10 156.7
8/14/2008 17:16 117.55
8/14/2008 17:34 81.93
8/14/2008 17:40 78.02
8/15/2008 8:25 60.7

8/15/2008 11:36 60.8
8/15/2008 17:00 60.3
8/16/2008 12:34 59.5
8/17/2008 12:05 59.4
8/18/2008 10:20 59.5
8/19/2008 9:35 59.4

8/20/2008 11:20 59.5
8/21/2008 11:20 60.4
8/22/2008 12:20 59.8
8/23/2008 8:20 60

8/25/2008 10:45 60.8
8/26/2008 14:50 60.8
8/27/2008 9:46 61.2

8/27/2008 11:29 61.5
8/27/2008 14:45 62.2
8/27/2008 18:00 62.5
8/28/2008 8:35 61

8/28/2008 15:48 61.4
8/29/2008 11:10 61.5
8/29/2008 15:10 61.2
9/2/2008 10:37 60.6
9/3/2008 7:29 60.6

9/3/2008 12:26 61.2
9/4/2008 10:25 61.6
9/5/2008 13:24 61
9/8/2008 9:10 61
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Observation Wells WLs\Q1 manual data



TABLE 26
Manual Water Level Data - Well Q1

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

2 of 3

Depth to
Water

Date (feet)
9/9/2008 13:55 60.3

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Observation Wells WLs\Q1 manual data



TABLE 26
Manual Water Level Data - Well Q1

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

3 of 3

Depth to
Water

Date (feet)
9/10/2008 11:49 59.8
9/11/2008 11:20 60.5
9/12/2008 10:35 60
9/13/2008 14:43 60.3
9/15/2008 9:00 60.2

9/16/2008 10:35 60.2
9/17/2008 14:55 60.3
9/18/2008 11:15 60.6
9/19/2008 10:20 60.5
9/22/2008 12:15 61
9/24/2008 9:50 61.2
9/26/2008 8:00 61.5

9/26/2008 10:33 61.2
9/26/2008 11:40 61.5
9/26/2008 12:33 62.6
9/26/2008 13:40 63.2
9/26/2008 14:30 63.7
9/27/2008 7:45 60.3
9/27/2008 9:00 64
9/27/2008 9:55 65.2

9/27/2008 10:07 65.2
9/27/2008 10:17 64.9
9/27/2008 10:30 64.6
9/27/2008 10:43 63.9
9/28/2008 10:23 60.2
9/30/2008 11:25 59
10/1/2008 10:35 58.8
10/2/2008 11:10 59.2
10/3/2008 11:20 58.8
10/6/2008 11:30 58.8

10/10/2008 10:10 58.6
10/13/2008 14:00 57.8
10/15/2008 10:05 59.2
10/16/2008 13:26 59.2
10/17/2008 10:26 59.3
10/21/2008 10:08 59.6
10/24/2008 12:20 59.8
10/26/2008 9:39 58
10/27/2008 8:20 57.6

10/27/2008 16:19 57.4
10/28/2008 8:18 57.1

10/29/2008 12:37 56.8
10/30/2008 12:27 56.6
10/31/2008 14:47 56.6
11/3/2008 13:35 56.1
11/4/2008 10:32 55.9
11/5/2008 9:00 55.6

11/6/2008 11:57 55.4
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Observation Wells WLs\Q1 manual data



TABLE 26
Manual Water Level Data - Well Q1

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

4 of 3

Depth to
Water

Date (feet)
11/7/2008 7:37 55.4

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Observation Wells WLs\Q1 manual data



TABLE 26
Manual Water Level Data - Well Q1

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

5 of 3

Depth to
Water

Date (feet)
11/7/2008 10:01 67.1
11/7/2008 10:05 97.1
11/7/2008 10:20 130.69
11/7/2008 11:30 159.48
11/7/2008 12:00 161.41
11/7/2008 12:59 165.84
11/7/2008 13:58 167.4
11/7/2008 23:01 174.32
11/8/2008 8:00 175.48

11/8/2008 16:01 176.36
11/9/2008 7:01 178.45

11/9/2008 16:01 179.45
11/10/2008 7:00 179.75

11/10/2008 12:38 179.65
11/10/2008 13:06 179.76
11/10/2008 17:03 66.55
11/10/2008 18:02 65.65
11/10/2008 20:20 64.18
11/11/2008 7:51 60.3

11/11/2008 14:25 59.34
11/12/2008 10:23 57.2
11/12/2008 16:05 56.8
11/13/2008 8:57 56.3

11/13/2008 15:18 56.1
11/14/2008 6:45 55.9
11/14/2008 7:54 55.9
11/14/2008 8:48 56.1

11/14/2008 13:15 56.6
11/14/2008 15:23 56.6
11/15/2008 13:22 55.6
11/17/2008 10:26 55.4
11/18/2008 10:30 55.6
11/20/2008 8:00 55.4

11/22/2008 10:00 56
11/24/2008 8:48 56.1

11/26/2008 13:45 56.2

Fleischmanns 
Well 2 pumping 

7:00 - 13:00
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Observation Wells WLs\Q1 manual data



TABLE 27
Manual Water Level Data - Fleischmanns Well 1A

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Date Depth to Water (ft) Date
7/16/2008 12:00 12.4 10/1/2008 10:22 11.2
7/21/2008 12:00 19.2 10/2/2008 11:00 11.5
7/22/2008 12:00 18.4 10/6/2008 11:15 11.3
7/24/2008 12:00 18.0 10/10/2008 10:00 11.2
7/25/2008 12:00 11.6 10/13/2008 14:35 11.4
7/28/2008 12:00 11.0 10/15/2008 10:15 11.4
7/29/2008 12:00 11.1 10/16/2008 13:32 11.4
7/30/2008 12:00 11.0 10/17/2008 10:00 11.5

8/1/2008 12:00 11.3 10/17/2008 14:35 11.5
8/4/2008 14:45 11.2 10/21/2008 9:55 11.5
8/5/2008 12:00 11.1 10/24/2008 13:22 11.6
8/6/2008 12:00 11.0 10/26/2008 9:59 11.0
8/7/2008 12:00 11.8 10/27/2008 8:33 11.0
8/8/2008 12:00 11.3 10/27/2008 16:05 11.0
8/9/2008 12:00 11.2 10/28/2008 9:12 11.0

8/11/2008 12:00 11.0 10/29/2008 12:14 10.8
8/12/2008 12:00 11.2 10/30/2008 12:31 10.8
8/13/2008 12:00 11.4 10/31/2008 14:52 11.0

8/14/2008 7:00 11.5 11/3/2008 13:15 10.8
8/14/2008 12:00 11.4 11/4/2008 10:20 10.8

8/19/2008 9:29 11.4 11/5/2008 14:42 10.6
8/20/2008 11:10 11.6 11/6/2008 11:44 10.6
8/21/2008 11:05 19.0 11/7/2008 7:15 10.8
8/22/2008 12:00 19.1 11/7/2008 13:09 10.8

8/23/2008 8:00 19.0 11/7/2008 16:09 11.0
8/25/2008 10:00 18.9 11/8/2008 7:26 11.2
8/26/2008 14:46 18.9 11/8/2008 12:22 11.2

8/27/2008 9:40 19.1 11/8/2008 16:20 11.3
8/27/2008 11:24 19.2 11/9/2008 7:29 11.4

8/28/2008 8:15 11.6 11/9/2008 12:52 11.3
8/29/2008 11:00 19.1 11/9/2008 15:38 11.4
8/29/2008 15:00 12.0 11/10/2008 7:33 11.4

9/2/2008 10:15 11.5 11/10/2008 11:41 11.4
9/3/2008 7:19 11.5 11/10/2008 14:00 11.4

9/3/2008 11:46 19.0 11/10/2008 15:47 11.3
9/3/2008 17:50 11.7 11/11/2008 14:10 11.0
9/4/2008 10:00 17.8 11/12/2008 10:08 11.0
9/5/2008 13:10 11.5 11/12/2008 15:55 11.0

9/8/2008 8:49 19.0 11/13/2008 8:47 11.0
9/9/2008 13:40 11.4 11/13/2008 15:30 11.0

9/10/2008 11:36 11.3 11/14/2008 6:35 11.0
9/11/2008 11:07 18.9 11/14/2008 8:06 18.1
9/12/2008 10:20 11.4 11/14/2008 8:28 18.4

9/15/2008 8:44 15.6 11/14/2008 12:59 19.1
9/16/2008 10:18 13.7 11/14/2008 15:12 12.0
9/17/2008 14:41 11.5 11/15/2008 13:11 10.8
9/18/2008 11:00 11.5 11/17/2008 10:13 11.0
9/19/2008 10:00 11.3 11/20/2008 8:15 11.1
9/22/2008 11:41 17.6 11/22/2008 10:06 10.8
9/24/2008 10:11 11.7 11/24/2008 9:08 11.0
9/30/2008 11:30 11.2 11/26/2008 10:45 11.0

Depth to Water (ft)

Fleischmanns 
well 2 pumping 

7:00 - 13:30
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Well 1A Manual WL Data\1A Manual Data



TABLE 28
Manual Water Level Data - Fleischmanns Well 4

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Date Date
8/14/2008 7:00 65.90 10/26/2008 10:12 62.25

8/14/2008 12:27 69.95 10/27/2008 9:11 61.92
8/14/2008 14:34 72.95 10/27/2008 16:15 61.40
8/14/2008 16:41 75.45 10/28/2008 9:30 61.50
8/14/2008 17:36 74.38 10/29/2008 12:32 61.10
8/15/2008 8:30 66.30 10/30/2008 12:40 61.00

8/15/2008 11:33 66.40 10/31/2008 15:00 60.90
8/15/2008 17:05 66.00 11/3/2008 13:25 60.85
8/16/2008 12:30 64.80 11/6/2008 11:50 60.45
8/17/2008 12:00 64.85 11/7/2008 7:10 60.52
8/18/2008 10:15 64.90 11/7/2008 13:21 68.25
8/19/2008 9:21 65.20 11/7/2008 16:18 69.85

8/20/2008 11:00 65.00 11/8/2008 7:36 72.59
8/21/2008 11:15 66.80 11/8/2008 12:43 72.92
8/22/2008 12:15 66.90 11/8/2008 16:28 73.20
8/23/2008 8:10 67.00 11/9/2008 7:39 74.00
8/25/2008 9:50 67.50 11/9/2008 13:00 74.12

8/26/2008 15:00 67.60 11/9/2008 15:46 74.22
8/27/2008 9:42 68.02 11/10/2008 7:43 74.75
8/28/2008 8:25 67.21 11/10/2008 11:48 74.70

8/29/2008 11:20 68.31 11/10/2008 14:07 70.80
8/29/2008 15:06 67.52 11/10/2008 15:55 67.45
9/2/2008 10:25 67.05 11/11/2008 7:55 63.10
9/3/2008 7:25 67.05 11/11/2008 14:17 62.50

9/3/2008 11:55 68.06 11/12/2008 10:17 61.75
9/3/2008 18:00 67.20 11/12/2008 16:00 61.55
9/4/2008 10:15 68.45 11/13/2008 8:54 61.40
9/5/2008 13:20 67.28 11/13/2008 15:25 61.30
9/8/2008 9:03 67.35 11/14/2008 6:30 61.20

9/9/2008 13:45 67.20 11/14/2008 7:59 61.60
9/10/2008 11:42 65.30 11/14/2008 8:43 61.85
9/11/2008 11:15 66.70 11/14/2008 13:09 62.78
9/12/2008 10:29 65.90 11/14/2008 15:18 62.50
9/15/2008 8:55 66.25 11/15/2008 13:17 61.30

9/16/2008 10:25 66.40 11/17/2008 10:19 61.00
9/17/2008 14:50 66.50 11/18/2008 10:39 61.00
9/18/2008 11:10 66.82 11/20/2008 8:22 61.20
9/19/2008 10:10 66.50 11/24/2008 8:55 61.20
9/22/2008 11:50 67.20 11/26/2008 10:59 61.55
9/24/2008 10:15 67.00
9/30/2008 11:51 63.85
10/1/2008 10:29 63.75
10/2/2008 10:50 64.00
10/6/2008 11:20 63.72

10/10/2008 10:05 63.50
10/16/2008 13:38 65.45
10/17/2008 10:20 65.45
10/21/2008 9:59 65.95

10/24/2008 15:00 66.15
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Depth to Water (ft)

Fleischmanns 
Well 2 pumping 

7:00-13:30

Step Rate 
Test at Well 

Q1

Depth to Water (ft)

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Well 4 Manual WL Data\Data



Date
10/17/2008 14:30 12.7
10/21/2008 9:48 13.0
10/24/2008 13:17 13.0
10/26/2008 9:57 11.3
10/27/2008 8:58 11.3
10/27/2008 16:02 11.0
10/28/2008 9:08 11.0
10/29/2008 12:28 10.8
11/6/2008 11:40 10.2
11/7/2008 7:21 10.3
11/7/2008 13:05 15.7
11/7/2008 16:07 18.6
11/8/2008 7:21 18.9
11/8/2008 12:37 19.3
11/8/2008 16:16 19.4
11/9/2008 7:22 20.1
11/9/2008 12:48 20.1
11/9/2008 15:34 20.2
11/10/2008 7:27 20.6
11/10/2008 11:39 20.6
11/10/2008 13:57 18.2
11/10/2008 15:44 15.4
11/11/2008 7:58 12.0
11/11/2008 14:05 11.5
11/12/2008 10:04 11.0
11/12/2008 15:50 10.8
11/13/2008 8:42 10.8
11/13/2008 15:13 10.6
11/14/2008 6:48 10.5
11/14/2008 8:02 11.4
11/14/2008 8:39 11.7
11/14/2008 13:02 13.0
11/14/2008 15:09 12.2
11/15/2008 13:09 10.6
11/17/2008 10:04 10.5
11/20/2008 8:10 10.7
11/26/2008 10:40 11.0

Depth to Water (ft)

Fleischmanns 
Well 2 pumping 

7:00-13:30
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TABLE 29
Manual Water Level Data - Realty Well

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Realty Well Manual WL Data\Realty Data



Date Depth to Water (ft)
11/7/2008 13:37 2.27
11/7/2008 16:23 2.28
11/8/2008 7:42 2.25
11/8/2008 12:49 2.22
11/8/2008 16:00 2.22
11/9/2008 7:44 2.24
11/9/2008 13:05 2.25
11/9/2008 15:51 2.25
11/10/2008 7:48 2.27
11/10/2008 11:52 2.27
11/10/2008 14:32 2.27
11/10/2008 16:21 2.27
11/12/2008 10:25 2.38
11/12/2008 16:10 2.38
11/13/2008 9:02 2.40
11/13/2008 15:35 2.40
11/17/2008 10:32 2.70

TABLE 30
Manual Water Level Data - Moran Well

Belleayre Resort at Catskill Park
Well Q1 Constant Rate Pumping Test

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Moran Well - Manual WL Data\Moran Data



Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Dignes Well Manual WL Data.xls\Dignes Data

Depth to Depth to 
Date Water (ft) Date Water (ft)

7/18/2008 12:00 205.8 9/5/2008 14:10 208.3
7/21/2008 12:00 209.0 9/8/2008 9:45 205.8
7/22/2008 12:00 209.5 9/9/2008 14:15 205.4
7/24/2008 12:00 190.1 9/10/2008 12:06 203.1
7/25/2008 12:00 189.0 9/11/2008 11:32 202.3
7/28/2008 12:00 185.2 9/12/2008 10:49 202.6
7/29/2008 12:00 180.2 9/15/2008 9:25 204.8
7/30/2008 12:00 174.3 9/16/2008 17:28 205.5

8/1/2008 12:00 172.8 9/17/2008 15:15 206.0
8/4/2008 9:00 172.6 9/18/2008 11:30 207.0

8/4/2008 14:25 172.8 9/19/2008 10:40 208.1
8/5/2008 12:00 172.8 9/22/2008 12:31 216.2
8/6/2008 12:00 172.5 9/24/2008 10:30 212.6
8/7/2008 12:00 172.9 9/30/2008 12:01 192.2
8/8/2008 12:00 172.4 10/1/2008 10:59 189.2
8/9/2008 12:00 175.0 10/6/2008 11:05 185.2

8/11/2008 12:00 174.5 10/10/2008 10:25 186.2
8/12/2008 12:00 176.8 10/16/2008 13:51 191.8
8/13/2008 12:00 176.7 10/21/2008 10:27 199.2

8/14/2008 7:00 179.2 10/24/2008 14:43 203.0
8/14/2008 8:50 179.8 10/26/2008 10:35 190.8

8/14/2008 15:03 180.0 10/27/2008 9:31 183.4
8/14/2008 16:33 180.2 10/27/2008 16:35 182.3
8/14/2008 17:27 180.2 10/28/2008 9:45 179.8

8/15/2008 8:40 181.2 10/29/2008 12:56 176.8
8/15/2008 11:22 181.4 10/30/2008 13:05 174.0
8/15/2008 17:20 181.0 11/3/2008 13:45 169.8
8/16/2008 12:50 180.6 11/4/2008 10:50 168.5
8/17/2008 12:20 181.9 11/5/2008 12:37 166.8
8/18/2008 10:35 182.3 11/6/2008 12:15 165.4
8/19/2008 10:13 184.0 11/7/2008 8:35 164.2
8/20/2008 11:35 186.1 11/7/2008 13:56 163.8
8/21/2008 11:36 188.0 11/7/2008 16:32 163.8
8/22/2008 12:40 190.1 11/8/2008 8:09 163.4

8/23/2008 8:35 192.2 11/8/2008 13:01 163.2
8/25/2008 11:40 195.0 11/8/2008 15:53 162.9
8/26/2008 15:10 196.7 11/9/2008 7:55 162.8

8/27/2008 8:15 197.1 11/9/2008 13:15 162.7
8/27/2008 11:01 198.0 11/9/2008 16:02 162.7
8/27/2008 11:36 198.2 11/10/2008 8:15 162.8
8/27/2008 12:03 198.4 11/10/2008 12:02 162.8
8/27/2008 14:54 198.9 11/10/2008 14:25 162.7
8/27/2008 15:40 199.0 11/10/2008 16:14 162.6
8/27/2008 19:31 200.2 11/11/2008 14:47 162.4

8/28/2008 9:00 199.9 11/12/2008 10:32 162.4
8/28/2008 16:00 200.4 11/12/2008 16:37 162.4
8/29/2008 10:48 201.2 11/13/2008 9:33 162.2
8/29/2008 15:25 201.2 11/13/2008 15:46 162.2

9/2/2008 10:50 204.8 11/17/2008 10:43 163.2
9/3/2008 7:42 205.4 11/24/2008 9:20 164.5

9/3/2008 11:29 205.8 11/26/2008 14:00 165.6
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TABLE 31
2008 Manual Water Level Data - Dignes Well

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Depth to 
Date Water (ft)

5/6/08 12:13 148.8
8/14/08 7:00 122.3

8/25/08 11:05 144.5
8/27/08 9:06 148.2

8/27/08 10:19 147.8
8/27/08 10:32 198.5
8/27/08 11:00 288.29
8/27/08 12:13 485.23
8/28/08 8:45 195.8
9/2/08 11:18 199.3
9/3/08 7:55 199.26
9/3/08 8:30 199.26
9/3/08 8:55 266.83
9/3/08 16:40 432.78
9/4/08 10:40 207.5
9/5/08 13:53 204.6
9/8/08 9:25 201.9

9/10/08 11:58 201.4
9/12/08 11:01 200.7
9/15/08 10:00 201
9/16/08 11:00 201.6
9/17/08 15:30 201.8
9/18/08 11:50 202
9/19/08 10:50 202.5
9/22/08 12:40 204.2
9/24/08 11:00 205
10/1/08 10:47 188.4
10/21/08 10:17 199.8
10/24/08 14:33 201.6

11/7/08 8:13 47.5
11/7/08 13:47 47.3
11/8/08 7:53 47.8

11/8/08 15:30 47.9
11/9/08 13:25 49.9
11/10/08 7:59 57.4
11/10/08 12:34 56.6
11/10/08 14:16 57.3
11/10/08 16:04 58.1
11/11/08 14:30 64.2
11/12/08 10:40 66
11/12/08 16:25 69.2
11/13/08 8:16 72
11/26/08 14:10 96.8

72-hr Constant Rate 
Test at Well Q1

Step Rate Testing at 
Janis East and Z Well

Step Rate Testing at 
Janis East Well

TABLE 32
Manual Water Level Data - Janis East Well

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Janis East Well Manual WL Data\Janis Data



Depth to Depth to 
Date Water (ft) Date Water (ft)

6/6/2007 12:00 284.6 9/2/2008 10:55 292.4
5/6/2008 12:13 278.2 9/3/2008 7:38 292.4

7/21/2008 12:00 289 9/3/2008 11:25 292.6
7/22/2008 12:00 288.5 9/4/2008 11:00 293.6
7/24/2008 12:00 287 9/5/2008 14:00 293.4
7/25/2008 12:00 286.8 9/8/2008 9:40 293.3
7/28/2008 12:00 285.6 9/9/2008 14:10 292.8
7/29/2008 12:00 285.1 9/10/2008 12:02 291.8
7/30/2008 12:00 280 9/11/2008 11:30 292.8
8/1/2008 12:00 280 9/12/2008 10:45 291.8
8/4/2008 14:20 281.2 9/15/2008 9:15 291.6
8/5/2008 12:00 281.4 9/16/2008 10:45 293.6
8/6/2008 12:00 281.2 9/17/2008 15:05 293.1
8/7/2008 12:00 281.8 9/18/2008 11:25 292.6
8/8/2008 12:00 282 9/19/2008 10:35 292.7
8/9/2008 12:00 281.8 9/22/2008 12:25 293.0

8/11/2008 12:00 281.5 9/24/2008 10:25 293.3
8/12/2008 12:00 281.4 9/30/2008 11:40 289.2
8/13/2008 12:00 281.2 10/1/2008 10:55 288.6
8/14/2008 7:00 282.2 10/6/2008 11:00 288.2
8/14/2008 8:50 283.4 10/10/2008 10:20 288.6
8/14/2008 8:57 282.8 10/16/2008 13:48 289.6

8/14/2008 15:01 286.2 10/21/2008 10:23 290.3
8/14/2008 16:31 287.6 10/24/2008 14:40 291.4
8/14/2008 17:25 288.4 10/26/2008 10:32 288.1
8/15/2008 8:35 283.6 10/27/2008 9:28 286.9

8/15/2008 11:43 282.2 10/27/2008 16:32 286.6
8/15/2008 17:15 282.4 10/28/2008 9:41 286.2
8/16/2008 12:43 283 10/29/2008 12:50 286.8
8/17/2008 12:15 283.1 10/30/2008 13:00 286.7
8/18/2008 10:30 283.2 11/5/2008 12:31 281.8
8/19/2008 10:09 283.2 11/6/2008 12:20 281.4
8/20/2008 11:30 283.6 11/7/2008 8:32 281
8/21/2008 11:31 284.5 11/7/2008 13:53 284.8
8/22/2008 12:30 284.9 11/7/2008 16:30 286.8
8/23/2008 8:30 285.1 11/8/2008 8:04 291

8/25/2008 11:35 285.7 11/8/2008 12:57 291.4
8/26/2008 15:15 285.9 11/8/2008 15:50 291.6
8/27/2008 10:17 288.60 11/9/2008 7:52 292.8
8/27/2008 10:25 314.40 11/9/2008 13:12 293
8/27/2008 10:33 341.14 11/9/2008 15:58 293
8/27/2008 10:45 372.75 11/10/2008 8:12 293.8
8/27/2008 11:00 400.94 11/10/2008 11:59 294
8/27/2008 11:18 424.31 11/10/2008 14:22 293
8/27/2008 11:50 442.00 11/10/2008 16:11 290.6
8/27/2008 13:41 448.25 11/11/2008 14:45 286.4
8/27/2008 16:04 452.1 11/12/2008 10:30 282.2
8/27/2008 16:40 452.84 11/12/2008 16:35 282
8/27/2008 17:00 453.1 11/13/2008 9:30 281.6
8/27/2008 18:22 454.35 11/13/2008 15:44 281.5
8/27/2008 19:06 339.2 11/17/2008 10:40 281.4
8/27/2008 21:00 293.8 11/24/2008 9:15 263
8/28/2008 9:15 293.5 11/26/2008 13:55 262.2

8/28/2008 15:56 293.6 3/5/2009 12:00 282.5
8/29/2008 10:42 293.6 3/6/2009 12:00 281.8
8/29/2008 15:20 293.5 3/9/2009 12:00 279
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72-hr Constant 
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Well Q1

TABLE 33
Manual Water Level Data - Z Well

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Step Rate Testing 
at Well Q1

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Z Well Manual WL Data\Z Data



Depth to Depth to 
Date Water (ft) Date Water (ft)

9/30/2008 11:22 57 11/12/2008 10:21 55.4
10/1/2008 10:37 56.8 11/12/2008 16:07 55
10/2/2008 11:12 57 11/13/2008 8:59 54.4
10/3/2008 11:22 56.8 11/13/2008 15:20 54.2
10/6/2008 11:32 56.8 11/14/2008 6:46 53.9

10/10/2008 10:12 56.7 11/14/2008 7:53 53.9
10/15/2008 10:00 57.4 11/14/2008 8:46 54
10/16/2008 13:23 57.4 11/14/2008 13:14 54.4
10/17/2008 10:29 57.6 11/14/2008 15:21 54.4
10/21/2008 10:06 57.6 11/15/2008 13:20 53.8
10/24/2008 12:16 57.8 11/17/2008 10:24 53.6

10/26/2008 9:41 56.3 11/18/2008 10:33 53.6
10/27/2008 8:24 55.6 11/20/2008 8:03 53.5

10/27/2008 16:21 55.6 11/22/2008 10:02 54.1
10/28/2008 8:20 55.2 11/24/2008 8:50 54.1

10/29/2008 12:40 54.8 11/26/2008 13:46 54.1
10/30/2008 12:23 54.8
10/31/2008 14:44 54.4

11/3/2008 13:30 54
11/4/2008 10:30 53.8

11/5/2008 9:02 53.6
11/6/2008 11:55 53.4

11/7/2008 7:32 53.4
11/7/2008 10:01 53.35
11/7/2008 10:05 53.35
11/7/2008 10:20 54.48
11/7/2008 11:30 64.15
11/7/2008 12:00 67.15
11/7/2008 12:57 70.69
11/7/2008 14:02 72.80
11/7/2008 23:04 78.3

11/8/2008 7:58 80.5
11/8/2008 15:59 81.55

11/9/2008 7:02 83.00
11/9/2008 16:02 83.6
11/10/2008 7:05 84.50

11/10/2008 12:41 84.38
11/10/2008 13:06 84.37
11/10/2008 17:00 64.6
11/10/2008 18:00 63.5
11/10/2008 20:17 61.92

11/11/2008 7:49 58.1
11/11/2008 14:22 57
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Fleischmanns      
Well 2 Pumping     

7:00 - 13:30

TABLE 34
Manual Water Level Data - Well Q2

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q2 Manual WL Data\Q2 Data



Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Emory Brook.xls\Emory Water Levels

Depth to 
Water

Water Level 
Elevation

Depth to 
Water

Water Level 
Elevation

10/24/2008 13:47 4.65 1528.32
10/26/2008 10:04 4.2 1528.77

10/27/2008 8:35 4.25 1528.72
10/27/2008 8:45 1.95 1562.52

10/27/2008 15:57 1.95 1562.52
10/27/2008 16:07 4.27 1528.7

10/28/2008 8:23 4.22 1528.75
10/28/2008 8:34 1.89 1562.58
10/28/2008 9:02 1.9 1562.57
10/28/2008 9:14 4.18 1528.79

10/29/2008 12:16 4.25 1528.72
10/29/2008 12:23 2 1562.47
10/31/2008 14:54 4.25 1528.72

11/3/2008 13:17 4.15 1528.82
11/4/2008 10:23 4.15 1528.82
11/5/2008 14:40 4.09 1528.88
11/6/2008 11:30 1.78 1562.69
11/6/2008 11:42 4.11 1528.86

11/7/2008 7:18 4.15 1528.82
11/7/2008 7:26 1.8 1562.67
11/7/2008 8:01 4.11 1528.86
11/7/2008 8:14 1.77 1562.7

11/7/2008 13:02 1.78 1562.69
11/7/2008 13:11 4.14 1528.83
11/7/2008 16:03 1.8 1562.67
11/7/2008 16:11 4.18 1528.79

11/8/2008 7:15 1.87 1562.6
11/8/2008 7:28 4.18 1528.79

11/8/2008 12:23 4.18 1528.79
11/8/2008 12:30 1.87 1562.6
11/8/2008 16:10 1.87 1562.6
11/8/2008 16:22 4.19 1528.78

11/9/2008 7:15 1.82 1562.65
11/9/2008 7:32 4.19 1528.78

11/9/2008 12:40 1.85 1562.62
11/9/2008 12:54 4.2 1528.77
11/9/2008 15:29 1.85 1562.62
11/9/2008 15:39 4.22 1528.75
11/10/2008 7:20 1.89 1562.58
11/10/2008 7:35 4.25 1528.72

11/10/2008 11:43 4.25 1528.72
11/10/2008 12:49 1.92 1562.55
11/10/2008 13:53 1.9 1562.57
11/10/2008 14:01 4.25 1528.72
11/10/2008 15:41 1.9 1562.57
11/10/2008 15:48 4.25 1528.72
11/11/2008 14:00 1.92 1562.55
11/11/2008 14:11 4.29 1528.68

11/12/2008 9:55 1.95 1562.52
11/12/2008 10:10 4.32 1528.65
11/12/2008 15:45 1.95 1562.52
11/12/2008 15:56 4.32 1528.65

11/13/2008 8:38 1.95 1562.52
11/13/2008 8:45 4.33 1528.64

11/13/2008 15:08 1.95 1562.52
11/13/2008 15:31 4.33 1528.64

11/17/2008 9:58 1.94 1562.53
11/17/2008 10:12 4.32 1528.65
11/26/2008 10:35 2 1562.47
11/26/2008 10:46 4.4 1528.57

1564.47 = Elevation of Emory Brook Upstream Gage
1532.97 = Elevation of Emory Brook Downstream Gage

Belleayre Resort at Catskill Park

DownstreamUpstream
Emory Brook

Date and Time

TABLE 35
Emory Brook

Water Level Data
Well Q1 Constant Rate Pumping Test



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 
(µs/cm) TDS (ppm) pH

Turbidity 
(NTU)

Q1 11/7/08 10:38 AM 8.6 179 90 8.21 9.57
Q1 11/7/08 12:10 PM 8.8 177 88 8.14 6.65
Q1 11/7/08 3:20 PM 8.6 177 88 7.98 1.81
Q1 11/7/08 4:50 PM 8.7 177 87 8.97 1.27
Q1 11/8/08 7:30 AM 8.6 177 89 7.96 0.00
Q1 11/8/08 11:54 AM 8.6 181 90 7.94 0.15
Q1 11/8/08 4:17 PM 8.6 180 90 8.06 0.00
Q1 11/9/08 8:20 AM 8.4 188 94 8.16 0.00
Q1 11/9/08 1:21 PM 8.5 190 95 8.22 0.22
Q1 11/9/08 5:15 PM 8.5 188 95 7.85 0.00
Q1 11/10/08 7:18 AM 8.4 190 95 7.96 0.22
Q1 11/10/08 11:01 AM 8.5 190 95 8.12 0.00

Belleayre Resort at Catskill Park

TABLE 36

Well Q1 Constant Rate Pumping Test

Well Q1 Water Quality Field Data

Z:\projects\2008\08121 ‐ 08140\08136 ‐ Belleayre Q Wells\WQ Well Q1\Q1 WQ Data



Location Date and Time
Temperature 

(°C)

Specific 
Conductivity 

(µs/cm) TDS (ppm) pH
Turbidity 

(NTU)

Upstream 10/27/08 8:46 7.1 53 26 7.54 0.69
Upstream 10/28/08 8:34 4.6 50 24 7.58 0.37
Upstream 11/7/08 8:14 8.8 42 21 7.32 0.82
Upstream 11/7/08 13:01 9.6 43 21 7.58 0.8
Upstream 11/7/08 17:08 9.2 41 20 7.23 1.51
Upstream 11/8/08 6:42 8.9 40 20 7.66 0.42
Upstream 11/8/08 12:12 9.2 40 20 7.04 0.28
Upstream 11/8/08 16:28 9.1 43 21 7.22 0.43
Upstream 11/9/08 7:41 7.3 41 22 7.61 0.24
Upstream 11/9/08 13:49 7.6 42 21 7.42 0.51
Upstream 11/9/08 16:49 7.4 40 19 7.24 0.61
Upstream 11/10/08 6:47 6.6 41 20 7.35 0.42
Upstream 11/10/08 15:19 6.3 41 20 7.2 1.47

Downstream 10/27/08 8:35 7.4 58 27 8.41 1.11
Downstream 10/28/08 8:23 5.4 56 30 7.86 0.25
Downstream 11/7/08 8:01 8.9 50 24 7.90 2.14
Downstream 11/7/08 13:10 9.6 47 23 7.43 0.47
Downstream 11/7/08 17:15 9.4 46 22 7.18 0.82
Downstream 11/8/08 6:51 9.1 47 23 7.01 0.35
Downstream 11/8/08 12:24 9.3 47 23 6.97 0.08
Downstream 11/8/08 16:36 9.2 47 23 7.52 0
Downstream 11/9/08 7:56 7.3 49 24 7.57 0.29
Downstream 11/9/08 14:40 7.6 50 25 7.86 0.78
Downstream 11/9/08 16:58 7.4 49 24 7.12 0.34
Downstream 11/10/08 7:00 6.7 51 26 7.22 1.06
Downstream 11/10/08 15:10 6.3 48 24 7.84 0.59

Belleayre Resort at Catskill Park

TABLE 37

Well Q1 Constant Rate Pumping Test

Emory Brook Water Quality Field Data

Z:\projects\2008\08121 ‐ 08140\08136 ‐ Belleayre Q Wells\WQ Emory Brook\Emory WQ data



Drawdown Distance From
Well (feet) Pumping Well 2 (ft)

2 <50 0
1A 8 449

Realty 2.5 737
4 1.8 1051

Q1 0.85 1795
Q2 0.5 1898

Drawdown estimate for well 2 based on data in Figure 49.

Village Well 2 Pumping Rate = Routine Use (<180 gpm)

TABLE 38
Village Well 2 Distance vs. Drawdown Data
November 14, 2008  6.5-hr Pumping Test

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Distance Drawdown Data\Well 2 Dist v DD



Projected Distance From
Well Drawdown (ft) Pumping Well Q1 (ft)
Q1 138 0
Q2 45 109
4 24 820
Z 23.7 950

Realty 16 1058
2 6 (est.) 1795

1A 1.2 2180

Note: The estimate for well 2 was derived from Figure 51.

Belleayre Resort at Catskill Park

Q1 Pumping Rate = 45 gpm

TABLE 39
Well Q1 Distance vs. Projected Drawdown Data

Well Q1 Constant Rate Pumping Test

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Distance Drawdown Data\Q1 Dist v 180-day DD



Projected Distance From
Well Drawdown (ft) Pumping Well 2 (ft)

2 <60 0
1A 11.9 449

Realty 9 737
4 6.2 1051

Q1 3.9 1795
Q2 2.8 1898

Projected drawdowns determined from Figure 49 (Well 2), Figure 50A (Q1), 
and Appendix V (1A, Realty, 4 and Q2).

Belleayre Resort at Catskill Park

Village Well 2 Pumping Rate = Routine Use (<180 gpm)

TABLE 40
Village Well 2 vs. Projected Drawdown Data

Well Q1 Constant Rate Pumping Test

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Distance Drawdown Data\Well 2 Dist v 180-day DD



Pumping Rates
Well Q1 = 45 gpm
Well 2 = Routine Use

Projected Drawdown
Available Drawdown

after 180 days of 
Simultaneous  Pumping of 

Well Q1 and Well 2
(feet)

2 6 (est.) 60 66 110.7
1A 1.2 11.9 13.1 112.3

Realty 16 9 25 79.3
4 24 6.2 30.2 310.1

Q1 138 3.9 141.9 168.2
Q2 45 2.8 47.8 266.1

Notes:

The pumping rate of Well 2 is not metered.  The normal pumping rate for Well 2 is expected to be less than 180 gpm
(see Section 3.6 in text).

Projected drawdowns for the other wells due to pumping Well Q1are in Appendix V.

Available Drawdowns are based on static water levels prior to Q1 test, except for Well 2, which was assigned a static level 
equivalent to the Well 1A water level elevation prior to the Q1 test.

TABLE 41
180 Day Drawdown Projections

Simultaneous Pumping of Well Q1 and Well 2

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

The projected drawdown in Well 2 due to pumping Well Q1 is presented in Figure 51.

The projected drawdown in Well 2 due to pumping Well 2 is presented in Figure 49.
The projected drawdown in Well Q1 due to pumping in Well 2 is presented in Figure 50A.

The projected drawdown in Well Q1 due to pumping in Well Q1 is presented in Appendix S.

Well

Projected Drawdown 
from Well Q1 Pumping 

(feet)

Projected Drawdown 
from Well 2 Pumping 

(feet)

Total Projected Drawdown 
from Simultaneous Pumping 

of  Well Q1 and Well 2        
(feet)

Projected drawdowns for the other wells due to pumping Well 2 are in Appendix W.

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Total Projected Drawdown(Revised)\Sheet1
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Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\K1\K1 Data - all tests\WL Elev. graph - all data

FIGURE 3
Well K1

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 4
Well K2

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 5
Well K3

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 6
Well K4

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 7
Mansion Well 

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 8
Village Well 1A

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 8A
Village Well 1A

Detail of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 9
Todd Mountain Brook

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 10
Emory Brook

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 11
Bush Kill

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 12
Banks Well

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 13
Coombs Well

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 14
Village Well 3

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 15
Village Well 4

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 16
Trailer Well

Linear Plot of Water Level Data

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 17
Well K1

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 18
Well K2

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 19
Well K3

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 20
Well K4

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 21
Mansion Well

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 22
Village Well 1A

Linear Plot of Water Temperature

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 23
Well K2 Field Water Quality

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 24
Well K3 Field Water Quality

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 25
Well K4 Field Water Quality

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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FIGURE 26
Stream Temperature Data
from Automated Loggers

K Well Field Pumping Tests
Belleayre Resort at Catskill Park 
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Belleayre Resort at Catskill Park

Figure 29
Emory Brook
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Figure 30
Well Q1

Linear Plot of Manual Water Level Data in 2008

Well Q1 
Constant Rate Pumping Test

Belleayre Resort at Catskill Park
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FIGURE 31
Village Well 1A

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Pumping Test

Belleayre Resort at Catskill Park
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FIGURE 32

Village Well 4
Linear Plot of Water Level Data in 2008
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Belleayre Resort at Catskill Park
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FIGURE 33
Realty Well

Linear Plot of Water Level Data in 2008

Well Q1 Constant Rate Test
Belleayre Resort at Catskill Park
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FIGURE 34
Moran Well

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Pumping Test

Belleayre Resort at Catskill Park

Q1 Constant Rate Test
11/7/08 - 11/10/08

Total Depth of Well unknown
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FIGURE 35
Dignes Well

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Pumping Test

Belleayre Resort at Catskill Park

Q1 Constant Rate Test
11/7/08 - 11/10/08

Z Well Step Rate Test
8/27/08

Total Depth of Well = 448 ft (grade)
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FIGURE 36
Janis East Well

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Pumping Test

Bellayre Resort at Catskill Park

Janis East Well
Step Rate Test

9/3/08

Z and Janis East
Step Rate Test 8/27/08

Q1 Constant Rate Test
11/7/08 - 11/10/08
(see Figure 37 for detail)

Total Depth of Well = 698 ft (grade)
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FIGURE 37
Janis East Well - Water Level Detail

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Q1 Constant Rate Pumping Test 
started at 10:00 (prior to red data point)

Q1 Constant Rate Pumping Test 
ended at 13:06 (after red data point)
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FIGURE 38
Z Well

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Pumping Test

Belleayre Resort at Catskill Park

Q1 Step Rate Test
8/14/08 Z Step Rate Test

8/27/08

Q1 Constant Rate Test
11/7/08 - 11/10/08

Total Depth of Well = 548 ft (grade)
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FIGURE 39
Well Q2

Linear Plot of Water Level Data in 2008
Well Q1 Constant Rate Test

Belleayre Resort at Catskill Park

11/14/08
Fleischmanns Well 2 

pumping from 7:00 - 13:30

Q1 72-hr Pumping Test
11/7/08 - 11/10/08

Total Depth of Well = 377 ft 
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FIGURE  41
Fleischmanns Spring Flow

Well Q1 Constant Rate Test
Belleayre Resort at Catskill Park

Precip

Spring Flow

Q1 Constant Rate
Pumping Test

Data recorded at 2-hr intervals
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FIGURE 42
Well Q1 Recovery

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Data recorded at one-minute intervals

90% recovery at 15:46
(Depth to Water = 67.163)

54.786 ft = Static Water Level 

178.553 ft  = Depth to Water at End of Test at 13:06
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FIGURE 43
Well Q2 Recovery

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

53.345 ft = static water level

90% recovery at 15:18 on 11/11
(Depth to water = 56.408)

83.993 ft = Depth to water at end of test Data recorded at one-minute intervals
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FIGURE 44
Well Q1 Discharge Water Temperature

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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FIGURE 45
Well Q1 Downhole Water Temperature

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Pump off

Pump on

Average = 46.8 F

Data recorded at one-minute intervals



Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\WQ Well Q1.xls\Q1 SC and Turb Graph

175

180

185

190

195

0.00

2.00

4.00

6.00

8.00

10.00

11/7/08 10:00 AM 11/7/08 10:00 PM 11/8/08 10:00 AM 11/8/08 10:00 PM 11/9/08 10:00 AM 11/9/08 10:00 PM 11/10/08 10:00 AM

S
p

ec
. C

o
n

d
. (

m
ic

ro
si

em
en

s/
cm

)

T
u

rb
id

it
y 

(N
T

U
s)

Date and Time

FIGURE 46
Well Q1 Turbidity and Specific Conductivity

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Turbidity SC
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FIGURE 47
Well Q1 pH vs. Emory Brook pH

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Well Q1 pH

Emory Brook pH

Emory Brook Data from
upstream location
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FIGURE 48
Emory Brook Temperature Data from Automated Logger

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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FIGURE 49
Village Well 2

Semi-log Plot of Drawdown Data
November 14-15, 2000

Pump Setting equivalent
to 175.7 ft of drawdown

(190 ft below grade)

Total Depth of Well equivalent
to 185.7 ft of drawdown
(200 ft Below Grade) 

static water level 15.78 ft below still tube; still tube ~ 1.5 ft above grade 

18
0 

da
ys

Approximate drawdown during
24-hr test ~ 52 ft 

Drawdown data from Alpha report "Water Supply Evaluation, Village of
Fleischmanns, Delaware County, New York", dated December 21, 2000

Projected 180-day Drawdown = 60 ft
(~74.3 ft below grade)

Total Available Drawdown ~ 114 ft

Approximate drawdown 6.5 hrs
into test ~50ft 

24-hr CR Test @ 180 gpm
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FIGURE 50
Well Q1 Response to Pumping at Well 2

Linear Plot of Transducer Water Level Data

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Well 2 Pump
on at 7:00

Well 2 Pump
off at 13:30

Data recorded at one-minute intervals
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FIGURE 50A
Well Q1 Response to Pumping at Well 2

Semi-Log Plot of Transducer Data

Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Data recorded at one-minute intervals

Bottom of well equivalent to 320.7 ft of drawdown
(depth of well = 373 ft below grade)

Projected drawdown after 180 days of Village well 2
pumping continuously at normal rate is ~ 3.9 ft;

available drawdown ~ 306.8 ft (assuming a pump
10 ft above bottom of well)

Pre-test depth to water = 55.19 ft
below top of PVC (zero drawdown)
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Alpha Geoscience  Pumping Test Protocol 
Project No. 07143 Page 1 Belleayre Resort K-wells 

1.0 INTRODUCTION 
 

This pumping test protocol is for the testing of the K-series wells (K-wells) located on the west 

side of Todd Mountain Road in the Village of Fleischmanns, Delaware County, New York.  The 

pumping test is being undertaken by Crossroads Ventures LLC to develop a water supply for the 

proposed Belleayre Resort at Catskill Park.  The locations of the K-wells (K1 through K4) are 

shown on Figure 1.  The well driller’s logs for the four K-wells are contained in Appendix A.  

Only three of the four K-wells are planned for use as water supply wells for the project: K2, K3, 

and K4.      

 

The objectives of the testing are to determine the sustainable yield of wells K2, K3, and K4 and 

to assess the potential effects of pumping those wells on nearby residential wells, the 

Fleischmanns’ municipal water supply, Todd Mountain Brook, Emory Brook, and the Bush Kill.    

The detailed protocol provided herein follows the New York State Department of Environmental 

Conservation (NYSDEC) and New York State Department of Health (NYSDOH) requirements 

as set forth in Exhibit G, Section B, of the Agreement in Principle. 

 

2.0 KEY ELEMENTS OF PUMPING TEST 

 
The pumping test will consist of: 

• Monitoring of water levels in bedrock pumping wells, bedrock observation  wells, local 

streams (Emory Brook, Todd Mountain Brook and the Bush Kill), and a shallow well 

point, 

• Monitoring precipitation at the K-well field, 

• Down-hole conductivity and temperature profiling of the K-wells, 

• Step-rate pumping of three K-wells (K2, K3, and K4), 

• Simultaneous, constant-rate pumping of three K-wells (K2, K3, and K4), 

• Simultaneous, constant rate/stable level pumping of the three K-wells, if necessary, 

• Monitoring of surface water and ground water quality, 

• Monitoring of water level recovery, and 
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• Surveying the elevations of all monitoring locations. 

 

3.0 WATER LEVEL MONITORING 

 
Water levels will be measured starting at least 2-weeks prior to any pumping of the K-wells, 

continuing throughout the pumping tests, and ending at least one week following the completion 

of the constant rate pumping, or after 90 percent of the water level recovery has been achieved in 

all of the pumping wells if it takes more than a week for 90 percent recovery to be achieved.  

Water level measurements will be made in all four K-wells, in three bedrock residential wells 

(Combs, Banks, Mansion), in four wells owned by the Village of Fleischmanns, (Fleischmans 1a, 

3, 4 and Trailer) in a well point (WP-1) adjacent to well K1, at one location in Emory Brook, 

three locations in Bush Kill, and at two locations in Todd Mountain Brook.  All of those 

monitoring locations are shown on Figure 1. 

 

3.1 Monitoring of Pumping Wells 
 
Water levels will be measured approximately once per day in pumping wells K2, K3 and K4 

starting at least 2 weeks prior to any pumping.  Each of these wells will be outfitted with 

pressure transducer/data loggers (transducers) automated to record measurements during the 

pumping test phases.  These devices will measure and record the level to the nearest 0.01 ft in 

time steps of increasing measuring intervals for the 72-hour constant rate pumping test and the 

water level recovery phase.  The water level measuring schedule recorded by the data loggers in 

the pumping wells will be as follows (or more frequent): 

 

 Time after Pumping Started/Stopped  Time Between each Successive 
          Measurement 
 
  0 – 10 minutes    1 minute 
  10 – 50 minutes   5 minutes 
  60 minutes – 72-hours   10 minutes 
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The transducers will be programmed to record water levels every 1.0 minute during the entire 

step rate test at each well, and the measurements will be maintained at 10-minute intervals during 

the constant rate/constant level portion of the testing program. 

 

Manual water level measurements will also be taken from the pumping wells as a backup source 

of data.  All manual measurements discussed herein will be taken with electronic meters capable 

of recording to the nearest 0.01 ft; except for residential wells.  Water levels in residential wells 

will be measured manually with either an electronic water level meter or a sonic water level 

meter capable of recording to the nearest 0.1 ft.   Manual water level measurements will be taken 

from the pumping wells at the following intervals for the 72-hour constant rate phase: 

 

 Time after Pumping Started   Time Between Successive 
          Measurement Interval 
 
  0 – 10 minutes     1 minute 
  10 – 100 minutes    10 minutes 
  100 – 240 minutes    30 minutes 
  240 minutes – 72 hours   1 hour 
  
The manual measurements will be made every 10 minutes during the entirety of the constant 

rate/stable level test.  Manual water level readings during the recovery phase after pump shut-off 

will follow the time intervals shown above except that after 12 hours, the frequency of manual 

water level readings will be reduced to two or three times per day.  The frequency will be further 

reduced to once per day if 90% recovery is not achieved within two days. 

 

3.2 Monitoring of Bedrock Observation Wells 
 
Manual water level measurements will be made in bedrock observation wells at the locations 

shown on Figure 1.  These wells include: 

 

  Three residential wells 
   Combs 
   Banks  
   Mansion 
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  Four Fleischmanns Municipal wells 
   Fleischmanns Well 1a 
   Fleischmanns Well 3 (Ball Park Well) 
   Fleischmanns Well 4 
   Trailer 
 
  One K-well 
   K1 
 
The manual water level measurements will be made approximately twice a week for at least two 

weeks prior to the start of the K-well pumping tests.   The monitoring will be increased to once a 

day during the step-rate testing of the K-wells, and the interval will be increased to every 6 to 8 

hours during the 72-hour constant rate and the subsequent constant rate/stable level testing.  The 

interval will be dropped back to approximately once a day during the recovery period.  An 

attempt will be made to have the residential well users record times during which their pump is 

in use. 

 

Fleischmanns wells 1a, 3 and the trailer well do not currently have pumps installed and are not in 

use.  It is Alpha’s understanding that Fleischmanns Well 2, the Village’s highest yielding well, 

automatically operates when the water level in the Village spring reservoir drops below a certain 

level.  The wellhead configuration at Well 2 does not allow for manual water level 

measurements; however, the Village water department has agreed to shut off Well 2 during the 

constant rate test unless it becomes absolutely necessary to operate.  This will eliminate any Well 

2-induced water level drawdown at Well 1a.  It is anticipated that the flow of the Fleischmanns 

springs will be sufficient to meet the Village demand during the constant rate pumping test.  

Fleischmanns Well 4 typically is operated only during conditions of high demand and low spring 

yields, and when Well 2 production is not enough to meet the demand.  It is not expected that 

Well 4 will be used by the Village during the pumping tests. 

 

Well K1 will also be outfitted with a transducer/data logger to automatically record water levels.   

This recorder will be set to measure and record water levels at least every four hours starting at 

least two weeks prior to any pumping and continue for at least a week during recovery. 
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3.3 Monitoring Surface Water 
 
Manual water level measurements will be taken at one location in Emory Brook, two locations in 

Todd Mountain Brook, and three locations in Bush Kill (Figure 1).  Emory Brook and Todd 

Mountain Brook are tributaries to Bush Kill.  The measurements will be taken from a fixed point, 

such as a mark on a rock or structure, or from a metal post driven into the creek bed.  

Measurements will be taken with a tape or electronic water level meter at least twice a week 

prior to any pumping.   Measurements will be increased to once per day during the week of the 

step-rate testing and every six to eight hours during the 72-hour constant rate and the follow-up 

constant rate/constant level test.  Subsequent recovery measurements will be made once per day 

for one week after pumping has been terminated or until 90 percent recovery has been achieved 

in the K-wells. 

 

3.4 Shallow Well Point Monitoring 
 
A shallow well point (WP-1) has been installed in a seep adjacent to well K1.  The seep has been 

observed in August and September (2007) to be a minor seep (1-3 gpm) that flows after rainfall 

events.  The ground at the seep between events is merely moist and no flow is apparent at the 

surface.  The well point is an approximately 1.5-inch diameter, stainless steel, wire-wrap screen 

with a drive point.  The well point was driven vertically approximately 1.5 feet into the surface.  

Manual water level measurements will be made following the same schedule as those 

measurements taken from the network of bedrock observation wells and the stream level 

monitoring. 

 

4.0 SPRING FLOW MONITORING 

 
It is Alpha’s understanding from Delaware Engineering that the Village of Fleischmanns spring 

collection system is currently outfitted with weirs and data loggers that automatically record the 

spring flow into the spring reservoir every four to six hours.  The September and early October 

data from the Village’s spring flow monitoring system will be obtained and incorporated into the 

pumping test evaluation of the K-well field. 
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5.0 PRECIPITATION MONITORING 
 

A rain gauge will be installed in an open area at the K-well field.  The gauge will be checked 

daily, two weeks prior to the pumping and continuing through to at least a week after the 

pumping has been completed.  Measurements will be recorded to the nearest 0.01 inch and a log 

will be kept of the general weather conditions.   

      

6.0 DOWNHOLE TEMPERATURE AND CONDUCTIVITY LOGGING 
 
The conductivity and temperature profile of the water column will be logged in pumping wells 

K2, K3 and K4.  These profiles will be logged using an electronic sensor that will be lowered 

into the hole on a cable.  The logging will be initiated at the top of the water column and logged 

from the top to bottom to avoid disturbance of ambient conditions.  The results will be recorded 

on an associated data logger.   Due to time constraints and contractor scheduling, the downhole 

profiles will not be performed until two to three weeks after the pumping test. 

 

7.0 STEP RATE PUMPING TEST 
 

Step rate pumping tests will be conducted individually at K2, K3 and K4 prior to the constant 

rate test.  Each of the wells will be tested on a separate day, and the water level measurements in 

all the other K-wells will be monitored as previously described.  An attempt will be made to 

pump the wells up to a maximum of four successively higher rates of 40 gallons per minute 

(gpm), 60 gpm, 80 gpm and 100 gpm.  Each step will last for 100 minutes unless the drawdown 

reaches the pump intake.   The last step-rate test will be completed at least three days prior to the 

72-hour constant rate pumping test.  This period of non-pumping will allow time for water level 

recovery.  The discharge from these tests will be conveyed through a pipe to the open drainage 

near the base of Todd Mountain in the manner described in more detail within Section 8.0. 
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8.0 CONSTANT RATE PUMPING TEST 
 

A simultaneous, constant rate pumping test of K2, K3 and K4 will be conducted for a minimum 

of 72 hours as specified in NYSDEC’s Recommended Pump Test Procedures for Water Supply 

Applications (Appendix 10, TOGS 3.2.1).  The respective pumping rates will be selected based 

on the results of the step-rate testing.  The respective pumping rates will be monitored 

throughout the 72-hour test by using a pipe orifice system and by periodically checking the 

accuracy of the system with a receptacle of known volume and a stop watch. 

 

If there is a need to reduce an individual rate or all of the rates during the test, the pumping 

length will be increased so that a continuous 72-hour period of constant pumping can be 

achieved.  The primary reason for reducing the rate(s) would be if an early projection of 

drawdown shows that the well suction will be broken prior to the end of the test or prior to the 

end of a 180 day (6-month) projection of the drawdown data.   

 

Consideration will be given to lengthening the 72-hour test for a short period (6-hours or less) if 

a plot of the data indicates that the drawdown will reach one of the more productive fractures in 

the well within less than 6-hours following the scheduled end of the test.  This will allow an 

analysis of potential boundary effects.  A lengthening of the 72-hour test up to an additional 24-

hours may be necessary if a significant boundary condition has been reached. A mere blip on the 

line that is the result of inadvertent, short term changes in pumping rate, does not constitute a 

boundary condition.  Small fluctuations in pumping rates are normal and unavoidable in all 

pumping tests that experience changes in pump lift pressure related to hydraulic head drops. 

 

A lengthening of the pumping test may also be considered if a recharge event during the later 

stages of the 72-hour constant rate test causes a rise in water levels in the pumping wells that are 

more than 0.5 ft per 100 ft of wetted borehole.  The test will be postponed if a potential recharge 

event is anticipated shortly before or during the scheduled start of the test. 

 

The pumping discharge will be directed by gravity drainage through separate piping to a 

common receptacle.  The combined discharges will be drained from that receptacle by gravity 
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flow through a pipe that will conduct the water down hill to the railroad tracks near the base of 

Todd Mountain.  This water will then drain along the side ditch of the railroad tracks and 

eventually flow to the drainage ditch that runs along the south side of New York State Route 28.  

This drainage ditch drains through a culvert under Route 28 and empties into the Bush Kill, 

downstream of the confluence with Todd Mountain Brook.  The pathway of the pipe and the 

drainage along the open ditch is shown on Figure 2. 

 

9.0 CONSTANT RATE/STABLE LEVEL PUMPING TEST 
 
The running of a simultaneous constant rate/stable water level test is an optional test that will 

only be necessary if water level stabilization does not occur during the 72-hour constant rate test.  

The constant rate/stable level test will be initiated by reducing the pumping rate in each well by 

10 percent or some other reasoned amount less than 10 percent.  The test will be conducted per 

the requirements of the NYSDOH/NYSDEC Hybrid pumping test protocol developed for this 

project.  The test will allow a 6-hour period of aquifer level recovery following the discharge 

reduction before initiating a period of 6-hours during which the water level must remain stable.  

A stabilized water level is defined in Section 5-D.4(c) of Appendix 5-D, NYS Sanitary Code, as 

one which “shall not fluctuate more than plus or minus 0.5 foot (i.e.; within a vertical tolerance 

of one foot) for each 100 feet of water in the well (i.e.; initial water level to the bottom of well) 

over the duration of constant flow rate of pumping.  The water level at the end point of the 

stabilized drawdown period shall not be lower than the water level at the beginning point of that 

period.”  The stability criteria will be based on the static water level measured less than an hour 

before the start of the 72-hour pumping test. 

 

Additional 12-hour periods of constant rate/stable level pumping may be required if the forgoing 

NYSDOH stabilization requirements are not met.  Each successive step will require six hours of 

reduced pumping with associated aquifer recovery prior to initiating a six hour period of stability 

that must meet the NYSDOH criteria for a stable water level. 
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10.0 WATER QUALITY MONITORING 
 
Water quality from the pumping well discharge and the surface water bodies (Emory Brook, 

Bush Kill, and Todd Mountain Brook) will be monitored throughout the test using field testing 

methods.  A round of samples also will be collected from the same locations close to the end of 

the 72-hour pumping test and submitted to a laboratory for analysis.  The field testing will 

include measurements of temperature, turbidity, pH and conductivity, total dissolved solids and 

the observation of odor and color.  The field temperature measurements will be taken at the 

pumping wells, Well K1 and one location in each of Bush Kill and Todd Mountain Brook using 

automated data loggers that will be set to record a measurement every four hours.  Water 

samples collected from the pumping wells will be submitted to a NYSDOH-certified laboratory 

for analysis of water quality parameters established in Subpart 5-1 of the State Sanitary Code 

(Part 5 parameters). 

 

The NYSDOH has requested that Microscopic Particulate Analysis (MPA) samples be collected 

from the pumping wells to evaluate the possibility of ground water under the direct influence of 

surface water (GWUDI).  The NYSDOH has require the GWUDI evaluation due to the relatively 

shallow (<50 feet below grade) casing depths of the K-wells.  To avoid potential interference 

with the constant rate/stable level portion of the pumping test, the MPA samples will be collected 

from pumping wells K1, K2, and K3 just after the wells have achieved 90% recovery and while 

the pumps are still installed in the wells. 

 

11.0 RECOVERY MONITORING 
 
The water levels at all of the pumping wells, monitoring wells and stream locations will be 

monitored for at least one week or until 90 percent recovery has occurred (whichever is longer).  

The monitoring will be conducted as described previously in Section 3.0. 
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12.0 ELEVATION SURVEY 
 
The elevations of all measuring reference points for monitoring locations and pumping wells will 

be surveyed by a surveyor licensed in the State of New York.  Ground elevations for the wells 

will also be surveyed for elevation.  The elevation of the pumping well discharge location (where 

it exits the piping) will also be surveyed.  This survey will be completed before completion of the 

pumping test analysis and submission of the pumping test report. 

 

 

 
Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Pumping Test Protocol.doc 
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APPENDIX A 
 

Drillers Logs 



TITAN DRILLING 

CROSSROAD l B N T U U 2 S  
BOX 267 ANDREW LANE 
Mr. TREMPER, NY 12457 

WELL # I  

h- 
blue sari-e 
red shatc 
blue sandsmc 
red shale 
blue s a n a e  
red shale 
blue m d s t m e  
red shale 
blue sandstone 

TOTAL DFULLTPIG; 448' 
TOTAL CASTNG; 20' 8" 
DRIVE SHOE 
YIELD; 20 GPM 
GROUT; 20' 

23' of 8" casing with drive shoe 
Gmuted well casing 

PAGE 82 



TITAN DRILLING PAGE 04 

264 COUNTY HIGHWAY 38 ARKVILLE, NY 12406 
845-586-4000 1 -800-4684826 

CROSSROAD VENTURES 
BOX 267 ANDREW LANR 
MT. TREMPER, NY 12457 

WELL #2 

0-9 h d ~ a n  
9-115 red sbnle 
115-160 blue sandstone 
160-175 red shale 
1 75-198 blue ~ d s t o n e  
198-373 red shale 

20"f 8" casing with drive shoe 
mured WE11 casing 
235' 15 GPM 
327' 100 GPM 

TOTAL URlLLlNG; 373' 
TOTAL CASkNG; 20' 8'' 
DRTVE SHOE 
YIELD; 100,+. GPM 
GROUT; 20' 



TITAN DRILLING 

264 COUNTY HIGHWAY 38 ARKVILLE, NY 1 2406 
845-586-4000 1-800-4684826 

CROSSROAD VENTURES 
BOX 267 ANDREW LANE 
MT. lXl3PER NY 12457 

red shale 
blue sandstone 
rod shalc 
blue swdstone 
tad shale 
btuc mdstcmc 
red shale 
bhe sandstone 
red shale 
blue .sandstone 

20' of 8" casing with drive shoe 
Grouted well -ing 
250' 15-20 GPM 
304' l WPM 

PAGE 01 

TOTAL DRLUING, 323' 
TOTAL CASING; 20' 8" 
DRIVE SHOE 
YTELD; I00 GPM 



TITAN DRILLING 

264 COUNTY HIGHWAY 38 ARKVILLE, NY  12406 
845-586-4000 1-800-468-4826 

CROSSROAD VENTURES 
BOX 267 ANDREW LAW 
MT, I'REMPER, NY 12457 

WELL #4 

h d p a n  
blue sand- 
red shalc 
bke sandstone 
red shale 
blue &stone 
rcd shalc 
blue sandmc 
red shale 

TOTAL DRILLWG; 365' 
TOTALCASINO; 20' 8" 
DRlVE SHOE 
YTET..D; 1 aH GPM 
GRCIUT; 20' 

20' of 8" ca~; i~~g with drive shoe 
6 bags of grout 
300' 8 GPM 
346' 100 GPM 

PAGE 03 



 

 

 

 

 

 

 

APPENDIX B 

Photographs 
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APPENDIX C 

Precipitation at Belleayre Ski Center 

August-October, 2007



APPENDIX C
1 of  2

Precipitation Recorded at Belleayre Mt. Ski Center
Date(YYYY-MM Time (HH24:MI) Precipitation in

8/1/2007 0:00 0
8/2/2007 0:00 0
8/3/2007 0:00 0
8/4/2007 0:00 0
8/5/2007 0:00 0
8/6/2007 0:00 0
8/7/2007 0:00 0.51
8/8/2007 0:00 0.38
8/9/2007 0:00 0.4

8/10/2007 0:00 1.11
8/11/2007 0:00 0.06
8/12/2007 0:00 0.01
8/13/2007 0:00 0.17
8/14/2007 0:00 0
8/15/2007 0:00 0
8/16/2007 0:00 0.12
8/17/2007 0:00 0.22
8/18/2007 0:00 0.05
8/19/2007 0:00 0.01
8/20/2007 0:00 0.09
8/21/2007 0:00 0.36
8/22/2007 0:00 0.02
8/23/2007 0:00 0.03
8/24/2007 0:00 0
8/25/2007 0:00 0
8/26/2007 0:00 0.04
8/27/2007 0:00 0.01
8/28/2007 0:00 0
8/29/2007 0:00 0
8/30/2007 0:00 0
8/31/2007 0:00 0
9/1/2007 0:00 0
9/2/2007 0:00 0
9/3/2007 0:00 0
9/4/2007 0:00 0
9/5/2007 0:00 0
9/6/2007 0:00 0
9/7/2007 0:00 0
9/8/2007 0:00 1.26
9/9/2007 0:00 0.48

9/10/2007 0:00 0.03
9/11/2007 0:00 1.46
9/12/2007 0:00 0.03
9/13/2007 0:00 0.01
9/14/2007 0:00 0
9/15/2007 0:00 0.22
9/16/2007 0:00 0
9/17/2007 0:00 0
9/18/2007 0:00 0
9/19/2007 0:00 0
9/20/2007 0:00 0.03
9/21/2007 0:00 0
9/22/2007 0:00 0.08
9/23/2007 0:00 0.02
9/24/2007 0:00 0
9/25/2007 0:00 0

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Belleayre Prec daily\.csv data(1)
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9/26/2007 0:00 0.36
9/27/2007 0:00 0.6
9/28/2007 0:00 0.3
9/29/2007 0:00 0.01
9/30/2007 0:00 0.02
10/1/2007 0:00 0.01
10/2/2007 0:00 0
10/3/2007 0:00 0.01
10/4/2007 0:00 0
10/5/2007 0:00 0
10/6/2007 0:00 0.1
10/7/2007 0:00 0.12
10/8/2007 0:00 0.64
10/9/2007 0:00 0.4

10/10/2007 0:00 0.07
10/11/2007 0:00 0.7
10/12/2007 0:00 0.29
10/13/2007 0:00 0.02
10/14/2007 0:00 0.01
10/15/2007 0:00 0
10/16/2007 0:00 0
10/17/2007 0:00 0.02
10/18/2007 0:00 6.71
10/19/2007 0:00 1.17
10/20/2007 0:00 0.03
10/21/2007 0:00 0
10/22/2007 0:00 0
10/23/2007 0:00 0.38
10/24/2007 0:00 0.34
10/25/2007 0:00 0.1
10/26/2007 0:00 0.26
10/27/2007 0:00 1.12
10/28/2007 0:00 0.01
10/29/2007 0:00 0
10/30/2007 0:00 0

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Belleayre Prec daily\.csv data(1)



 

 

 

 

 

 

 

APPENDIX D 

Well Driller’s Logs 

K-Well Tests 



08129/2007 09: 19 3340331 161 TITAN DRILLING PAGE 82 

a* 264 COU, HIGHWAY 38 ARKVIUE, NY 12406 
845-586-4000 1-8004684826 

CROSSROAD vHQURES 
BOX 26'7 ANDREW LANE 
MT. TREMPER, NY 12457 

WELL # 1 

h- 
blue sandme 
red shale 
blue sandstone 
red shale 
blue lumdsiwne 
red shale 
blue sandstone 
red shale 
blue sandsme 

TOTAL DRILLING; 448' 
TOTALCASTNG; 20' 8" 
D R W  SMOg 
YIELD, 20 GPM 
GROUT; 20' 

23' of 8" casing with drive shoe 
Grouted well casing 



TITAN DRILLING PAGE 64 

264 C0UM-Y HIGHWAY 38 ARKVILLE, NY 12406 
845-586-4000 1-8004684826 

CROSSROAD VENTURES 
BOX 267 ANDREW L A M  
MT. TREMPER, NY 12457 

0-9 
9-115 

h a d w  
rwl shale 

115-160 blue sandstone 
160-1 75 red shale 
175-198 blue  ands stone 
1 98-373 ml shale 

TOTAL DRLLINR 373' 
T0TA.L CASLNG; 20' 8" 
DRlVE SHOE 
YIELD; 100.+. GPM 
GROUT; 20' 

20' of 8" awing with driie shoe 
Gmured well casing 
235' 15 GPM 
327' 100 GPM 



TITAN DRILLING PAGE 01 

264 COUNTY HIGHWAY 38 ARKVILLE, NY 1 2406 
845-586-4000 1 -800-4684826 

CROSSROAD VENTURES 
BOX 267 ANDREW LANE 
MT. TREMPEiZ, NY 12457 

hardpan 
red shale 
blue sandstone 
rcd shalc 
blue swdstone 
d shale 
bluc sandstrmc 
red shalc 
blue sandstme 
red $hale 
blue .sandme 

20' of 8" casiag with drive shoe 
Grouted well casing 
250' 15-20 GPM 
304' IODGPM 

'TOT'& DR1UmG; 323' 
TOTAL CASTNG; 20' 8" 
DRIVE SHOE 
YIELD; 100 Crm 



-- 

TITAN DRILLING PAGE 03 

CROSSROm VENTURES 
BOX 267 ANDREW LANE 
MT. TREWER, NY 12457 

WELL #4 

bardpan 
blue 
red shalc 
blue sandstone 
red shale 
blue .dm 
rcd shalc 
biuc sandstono 
red shale 

20' of8" casing wHh drive sboc 
6bagsofgrout 
300' 8 GPM 
346' 100 GPM 

TOTAL DRILLMO; 365' 
TOTAL CASING; 20' 8" 
DRTVE SHOE 
W . D ;  l OOt GPM 
GROUT; 20' 



TITAN DRILLING 

-- - .- 

PAGE 06 

p e l  
g -ee~~  sandstone 
rcd sandstone 
blue sandstone 
ml shale 
bhe sandstmc 
red shale 
blue sand3tone 
red sandstom 
red shale 
blue sandstone 
rcd shale 
bluc m d s m e  
red shale 
blue sandstone 
red shalc 
blue sandstone 
red shale 
blue sandstone 
red shale 
bluc sandme 
red sandstam: 
bluc sandstone 
red sandstone 
blue sandstone 
red shale 

TOTAL DRTLLING 598' 
TOTAL CASMG: 20' 
YIELD: I .$ GPM 
DRIVESHOE 



NEW Y O R K  STATE D E P A R T M E N T  O F  E N V I R O N M E N T A L  C O N S E R V A T I O N  

a u 
W (3) D E C  Wel l  Number 

WELL COMPLETION REPORT 
LOG * 

(1 1) GROUT TYPE 1 SEALING 

(5) ADDRESS . . 

K r n J K A J )  
(6) LOCATION OF WELL (See Instmctlons On Revene) 
Show LaULong if ava~laMe 
nr mhod u,d: 4 -\a 0 0% F~O a y,Q6 33 
@PS b DEC Websile 0 Map lnlerpoblion 

(15) DIAMETER 
in. 1 in. I 

Ground 
Surface EL. fl, above sea level 

Top  Of Casing is located \as* 
fl.above (+) o r  below (-1 ground surface 

. -~ 
(18) DATE (19) DURATION OF TEST S w  

1 0 3  - il4 
(20) LIFT METHOD (21) STABILIZED DISCHARGE (GPM) 

D Pump &Vr L ~ R  Bail a* <eat suLolQ= - 
(22) STATIC LEVEL PRIOR TO TEST (23) MAXIMUM DRAWDOWN (Stabilked) - 21'4 -6)b 

(feevlnches below lop of caslng) (fmvincks below top of casing) 
6- 

(24) RECOVERY (Time In hwrslmhutea) (25) Was the waler produced during lest 
dischwed away from immediate ama? Yes - No - %a b 

(26) PUMP INSTALLED? 

(29) TYPE (30) MAKE (31) MODEL I 
I I 

(32) MAXIMUM CAPACITY (GPM) (33) PUMP INSTALLATION LEVEL 
FROM TOP OF CASING (Feel) 

OF WELL 1 

S e e  fu r t he r  i ns t ruc t i ons  t l t led  ' Ins t ruc t ions f o r  N e w  Y o r k  S t a t e  W e l l  C o m p l e t i o n  Report". 
I NYSDEC COPY I 

1 

(38) DATE DRILLING WO K STARTED 

&3\oa 
(37) DATE DRILLING WORK COMP, ETED 

cg)sl~a- 

BO~TOM OF HOLE 

(38) DATE REPORT FILED 

m a t t e r s  o f  In teres t ,  e.g., w a t e r  qua l i t y  (su lphur ,  sal t ,  methane) .  D e s c r i b e  r e p a i r  wo rk .  Attach 
seoa ra te  sheet if n e c e s s a r v .  

55 \wl.- whb)\m \ o t d  
S h o w  l o g  o f  g e o l o g i c  m a t e r i a l s  e n c o u n t e r e d  w i t h  d e p t h  b e l o w  g r o u n d  su r face ,  w a t e r  b e a r i n g  
b e d s  and w a t e r  ! eve l s  in each ;  c a s i n g s ;  screens;  pump; a d d i t i o n a l  p u m p i n g  t e s t s  and o t h e r  

(39) DRILLER 8 COMPANY (40) DEC REGISTRATION NO. 



 

 

 

 

 

 

 

APPENDIX E 

Compact Disc with Data Logger Files 

K Well Tests 



 

 

 

 

 

 

 

APPENDIX F 

Laboratory Reports 

NYSDOH Part 5 Analysis 

K Wells 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

WELL K2 















 

 

 

 

 

 

 

WELL K3 





















 

 

 

 

 

 

 

WELL K4 



















 

 

 

 

 

 

 

APPENDIX G 

Laboratory Reports 

Microscopic Particulate Analysis 

K Wells 

 

 



~ ENVIRONMENTAL 
~ ASSOCIATES LTD. ENVIRONMENTAL CONSULTANTS, ANALYSES & RESEARCH 

October 12,2007 

Mr. Steve Trader I , .. ~ 
Alpha Geoscience 

. ~ ' I'I'J,' I679 Plank Rd. 
" / I r, . {I.,Clifton Park, NY 12065 r:: 'I ' - r' / 

,. I l} "'_I 

--~ 

Dear Mr. Trader: 

Enclosed are the results from the sample(s) collected for microscopic particulate 

analysis (MPA). Samples are processed according to th e "Consensus Method for 

Determining Groundwaters Under the Direct Influence of Surface Water Using 

Microscopic Particulate Analysis (MPA)" published Oct. 1992. EPA risk factors are 

calculated for the bio-indicators observed in samples. 

A portion of the sediment is analyzed by immunofluorescent dual antibody staining 

(IFDA) for Giardia and Cryptosporidium according to the ICR protocol. Pos itive control 

cysts are examined concurrently with sample sediments for comparison . 

If you have any questions about the enclosed reports I can be reached at the la b 

number. 

Sincerely, 

_____~v,OC---...... f\\. bu,-h~ 
Susa n N. Boutros, Ph.D. 

President 

Ene!. report: 28423, 28424, 28462 

MAIN OFFICE 


24 Oa k Brook Drive • Ithaca, NY 14850 ' (607) 272 -8902' Fax (607) 256-7092' www, eal-labs.CQln· E-Maillabservice@eal-Iabs.com 


mailto:E-Maillabservice@eal-Iabs.com


REPORT: PARTICULATES, GIARDIA, AND CRYPTOSPORIDIUM
ENVIRONMENTAL ASSOCIATES LTD.
24 Oak Brook Drive, Ithaca, NY 14850
(607) 272-8902  Fax (607) 256-7092

Filter ID: 28423 Client: Alpha Geoscience

Station/Body of water: Well K2

RECEIPT OF FILTER:

 Date Received: 10/1/2007 # of filters: 2 Type: 1µm Carrier: In Person

COLLECTION:

Collector: Steve Trader Date collected: 10/1/2007
Temperature:  °F Turbidity: ------

FILTER PROCESSING

Color of water around filter: clear

# gallons filtered: 812

Filter color: tan
Total volume of sediment: 0.25 ml

Color of sediment: tan
Volume of sediment/100 gallons: 0.03 ml/100gal.

GIARDIA/CRYPTOSPORIDIUM # Observed       Calc. #/100 Gallons

Giardia cyst confirmed: 0 0
Giardia cyst presumptive : 0 0
Cryptosporidium oocyst confirmed: 0 0
Cryptosporidium oocyst presumptive: 0 0

ANALYSIS OF PARTICULATES:
key = (EH) - extremely heavy [>20/field @ 100X]           (H) - heavy [10-20/field @ 100X]
           (M) -moderate [4-9/field @ 100X]              (R) - rare [<1-3/field @ 100X]          (NF) - none found

PARTICULATE DEBRIS PROTOZOANSQuantity Description Quantity Description
Large part. 5 µm & larger R fine silt & sand Other Coccidia NF
Small part. up to 5 µm EH fine amorphous debris Other protozoans NF
Plant debris NF

OTHER ORGANISMS
ALGAE
Green Algae NF

Nematodes NF
Nematode eggs NF

Diatoms NFRotifers NF
Crustaceans NF
Crustacean eggs NF

Blue-Green Algae NFInsects NF
Other NF

Flagellated Algae NF

COMMENTS:
Sediment = to 100 liters examined by IFA for Giardia and Cryptosporidium  was  negative ( limit of detection = < 1 cyst / 100 L).  No 
biological materials were observed.    Based upon microscopic particulate analysis and the proposed EPA risk factors associated with
bio-indicators there is a low risk of surface contamination (EPA risk factors= 0 low risk).

REPORT REVIEWED BY:                                                                       DATE:
E.A.- Rev. April.3, 2006

CALCULATED VALUES
------% Sediment Reduction------Total algae

------Log removal algae ------Filtration performance

100LIFA equivalent liter volume examined:
110gal.Phase equivalent gallon volume examined:

Ground WaterWater Type:

October 9, 2007

Page 1 of  2

Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with 
the above data have been met.



Page  2 of  2

Date:

Primary Particulates
Giardia (confirmed)
Coccidia (confirmed)
Diatoms
Other Algae
Insects/larvae
Rotifers
Plant Debris (with chloro.)

Secondary Particulates
Nematodes
Crustaceans
Amoeba
Non-photo. flag. & ciliates
Photosynthetic flagellates
Other:

COMMENTS:

REFERENCE: Consensus Method for Determining Groundwaters Under the Direct Influence of Surface Water Using Microscopic Particulate

                         Analysis (MPA)  USEPA Manchester Environmental Laboratory, EPA 910/9-92-029, October 1992.

0
0
0
0
0
0
0

NF
NF
NF
NF
NF
NF
NF

0
0
0
0
0
0
0
0

  #/100 gallon Relative Frequency Relative Risk Factor          Comments

Well K2

10/1/2007

No biological materials were observed.    Based upon microscopic particulate analysis and the proposed EPA risk 
factors associated with bio-indicators there is a low risk of surface contamination (EPA risk factors= 0 low risk).

EPA Relative Surface Water Risk Factors

0
0
0
0
0
0

NF
NF
NF
NF
NF
NF

EPA Relative Risk = Low Risk

Environmental Associates, Ltd.

L072692

October 9, 2007

Alpha Geoscience
PWS ID# EAL Sample ID:

Well K2
Well ID# Utility Name

28423

REPORT REVIEWED BY:                                                                 DATE:

 Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with the above data have been met.



28423 Alpha Geoscience Well K2 
CLIENT SAMPLE SITE Oct 9. 2007 10:2934 

28423A Typical sediment 100x 

Environmental Associates Ltd., 24 Oak Brook Dr., Ithaca, NY 14850 - Ph 607-272-8902 - www.eal-Iabs.com 

http:www.eal-Iabs.com


REPORT: PARTICULATES, GIARDIA, AND CRYPTOSPORIDIUM
ENVIRONMENTAL ASSOCIATES LTD.
24 Oak Brook Drive, Ithaca, NY 14850
(607) 272-8902  Fax (607) 256-7092

Filter ID: 28462 Client: Alpha Geoscience

Station/Body of water: Well K3

RECEIPT OF FILTER:

 Date Received: 10/5/2007 # of filters: 1 Type: 1µm Carrier: In Person

COLLECTION:

Collector: Steve Trader Date collected: 10/5/2007
Temperature:  °F Turbidity: ------

FILTER PROCESSING

Color of water around filter: cloudy

# gallons filtered: 516

Filter color: tan
Total volume of sediment: 0.08 ml

Color of sediment: brown
Volume of sediment/100 gallons: 0.02 ml/100gal.

GIARDIA/CRYPTOSPORIDIUM # Observed       Calc. #/100 Gallons

Giardia cyst confirmed: 0 0
Giardia cyst presumptive : 0 0
Cryptosporidium oocyst confirmed: 0 0
Cryptosporidium oocyst presumptive: 0 0

ANALYSIS OF PARTICULATES:
key = (EH) - extremely heavy [>20/field @ 100X]           (H) - heavy [10-20/field @ 100X]
           (M) -moderate [4-9/field @ 100X]              (R) - rare [<1-3/field @ 100X]          (NF) - none found

PARTICULATE DEBRIS PROTOZOANSQuantity Description Quantity Description
Large part. 5 µm & larger EH fine silt & sand Other Coccidia NF
Small part. up to 5 µm EH fine amorphous debris Other protozoans NF
Plant debris NF

OTHER ORGANISMS
ALGAE
Green Algae NF

Nematodes NF
Nematode eggs NF

Diatoms NFRotifers NF
Crustaceans NF
Crustacean eggs NF

Blue-Green Algae NFInsects NF
1/100gal. plant debris w/out 
chlorophyll

Other R
Flagellated Algae NF

COMMENTS:
Sediment = to 100 liters examined by IFA for Giardia and Cryptosporidium  was  negative ( limit of detection = < 1 cyst / 100 L).  No 
primary surface water indicators were observed.  Based upon microscopic particulate analysis and the proposed EPA risk factors 
associated with bio-indicators there is a low risk of surface contamination (EPA risk factors= 0 low risk).

REPORT REVIEWED BY:                                                                       DATE:
E.A.- Rev. April.3, 2006

CALCULATED VALUES
------% Sediment Reduction------Total algae

------Log removal algae ------Filtration performance

100LIFA equivalent liter volume examined:
103gal.Phase equivalent gallon volume examined:

Ground WaterWater Type:

October 9, 2007

Page 1 of  2

Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with 
the above data have been met.



Page  2 of  2

Date:

Primary Particulates
Giardia (confirmed)
Coccidia (confirmed)
Diatoms
Other Algae
Insects/larvae
Rotifers
Plant Debris (with chloro.)

Secondary Particulates
Nematodes
Crustaceans
Amoeba
Non-photo. flag. & ciliates
Photosynthetic flagellates
Other:

COMMENTS:

REFERENCE: Consensus Method for Determining Groundwaters Under the Direct Influence of Surface Water Using Microscopic Particulate

                         Analysis (MPA)  USEPA Manchester Environmental Laboratory, EPA 910/9-92-029, October 1992.

0
0
0
0
0
0
0

NF
NF
NF
NF
NF
NF
NF

0
0
0
0
0
0
0
0

  #/100 gallon Relative Frequency Relative Risk Factor          Comments

Well K3

10/5/2007

No primary surface water indicators were observed.  Based upon microscopic particulate analysis and the 
proposed EPA risk factors associated with bio-indicators there is a low risk of surface contamination (EPA risk 
factors= 0 low risk).

EPA Relative Surface Water Risk Factors

0
0
0
0
0
1

NF
NF
NF
NF
NF
R no relative risk factor assigned

EPA Relative Risk = Low Risk

Environmental Associates, Ltd.

L072692

October 9, 2007

Alpha Geoscience
PWS ID# EAL Sample ID:

Well K3
Well ID# Utility Name

28462

REPORT REVIEWED BY:                                                                 DATE:

 Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with the above data have been met.



28462 Alpha Geoscience Well K3 
CLIENT SAMPLE SITE Oct 12, 2007 10:12:46 

28462 a Typical sediment 100X 

28462A Typical sediment 100x 

Environmental Associates Ltd., 24 Oak Brook Dr., Ithaca, NY 14850 - Ph 607-272-8902 - www.eal-Iabs.com 

http:www.eal-Iabs.com


REPORT: PARTICULATES, GIARDIA, AND CRYPTOSPORIDIUM
ENVIRONMENTAL ASSOCIATES LTD.
24 Oak Brook Drive, Ithaca, NY 14850
(607) 272-8902  Fax (607) 256-7092

Filter ID: 28424 Client: Alpha Geoscience

Station/Body of water: Well K4

RECEIPT OF FILTER:

 Date Received: 10/1/2007 # of filters: 2 Type: 1µm Carrier: In Person

COLLECTION:

Collector: Steve Trader Date collected: 10/1/2007
Temperature:  °F Turbidity: ------

FILTER PROCESSING

Color of water around filter: clear

# gallons filtered: 747

Filter color: tan
Total volume of sediment: 0.05 ml

Color of sediment: pinkish grey
Volume of sediment/100 gallons: 0.01 ml/100gal.

GIARDIA/CRYPTOSPORIDIUM # Observed       Calc. #/100 Gallons

Giardia cyst confirmed: 0 0
Giardia cyst presumptive : 0 0
Cryptosporidium oocyst confirmed: 0 0
Cryptosporidium oocyst presumptive: 0 0

ANALYSIS OF PARTICULATES:
key = (EH) - extremely heavy [>20/field @ 100X]           (H) - heavy [10-20/field @ 100X]
           (M) -moderate [4-9/field @ 100X]              (R) - rare [<1-3/field @ 100X]          (NF) - none found

PARTICULATE DEBRIS PROTOZOANSQuantity Description Quantity Description
Large part. 5 µm & larger R fine silt & sand Other Coccidia NF
Small part. up to 5 µm EH fine amorphous debris Other protozoans NF
Plant debris NF

OTHER ORGANISMS
ALGAE
Green Algae NF

Nematodes NF
Nematode eggs NF

Diatoms NFRotifers NF
Crustaceans NF
Crustacean eggs NF

Blue-Green Algae NFInsects NF
Other NF

Flagellated Algae NF

COMMENTS:
Sediment = to 100 liters examined by IFA for Giardia and Cryptosporidium  was  negative ( limit of detection = < 1 cyst / 100 L).  No 
biological materials were observed.  Sediment is pinkish grey in color.  Based upon microscopic particulate analysis and the 
proposed EPA risk factors associated with bio-indicators there is a low risk of surface contamination (EPA risk factors= 0 low risk).

REPORT REVIEWED BY:                                                                       DATE:
E.A.- Rev. April.3, 2006

CALCULATED VALUES
------% Sediment Reduction------Total algae

------Log removal algae ------Filtration performance

100LIFA equivalent liter volume examined:
112gal.Phase equivalent gallon volume examined:

Ground WaterWater Type:

October 9, 2007

Page 1 of  2

Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with 
the above data have been met.



Page  2 of  2

Date:

Primary Particulates
Giardia (confirmed)
Coccidia (confirmed)
Diatoms
Other Algae
Insects/larvae
Rotifers
Plant Debris (with chloro.)

Secondary Particulates
Nematodes
Crustaceans
Amoeba
Non-photo. flag. & ciliates
Photosynthetic flagellates
Other:

COMMENTS:

REFERENCE: Consensus Method for Determining Groundwaters Under the Direct Influence of Surface Water Using Microscopic Particulate

                         Analysis (MPA)  USEPA Manchester Environmental Laboratory, EPA 910/9-92-029, October 1992.

0
0
0
0
0
0
0

NF
NF
NF
NF
NF
NF
NF

0
0
0
0
0
0
0
0

  #/100 gallon Relative Frequency Relative Risk Factor          Comments

Well K4

10/1/2007

No biological materials were observed.  Sediment is pinkish grey in color.  Based upon microscopic particulate 
analysis and the proposed EPA risk factors associated with bio-indicators there is a low risk of surface 
contamination (EPA risk factors= 0 low risk).

EPA Relative Surface Water Risk Factors

0
0
0
0
0
0

NF
NF
NF
NF
NF
NF

EPA Relative Risk = Low Risk

Environmental Associates, Ltd.

L072692

October 9, 2007

Alpha Geoscience
PWS ID# EAL Sample ID:

Well K4
Well ID# Utility Name

28424

REPORT REVIEWED BY:                                                                 DATE:

 Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with the above data have been met.



28424 Alpha Geoscience Well K4 
CLIENT SAMPLE SITE Oct 9, 2007 10:29:49 

28424A Typical sediment 100x 

Environmental Associates Ltd ., 24 Oak Brook Dr., Ithaca, NY 14850 - Ph 607-272-8902 - www.eal-Iabs.com 

http:www.eal-Iabs.com


 

 

 

 

 

 

 

APPENDIX H 

Down Hole Temperature and 

Conductivity Logs 

K Wells 





 

 

 

 

 

 

 

APPENDIX I 

K2 and K4 Semi-Log and Stabilization Plots 

K2-K4 Constant Rate Test  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\K2\K2 All Data\K2 180 day

Well K2
Semi-log Plot of Drawdown Data

K2-K4 Pumping Test

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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Static WL=134.78 ft from PVC (zero drawdown)
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0 
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Projected 180-day Drawdown = 102 ft
(~237 ft below PVC)

Total Available Drawdown = 119 ft

Bottom of Well at 375.7 ft below top of PVC
(373 ft below grade)

Pump Setting at 355.7 ft below top of PVC
(353 ft below grade)

K2, K3, & K4 at 
65 gpm each

Well K3 shut off at 
100 minutes

K2 & K4 at 65 gpm each

Generator tripped (off for 2 minutes)

Test ends at 4660 minutes

Top of PVC = 2.70 ft above grade



Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\k4\K4 All Data\K4 (K2-K4) 180 day

Well K4
Semi-log Plot of Drawdown Data

 K2-K4 Pumping Test
K Well Field Pumping Tests

Belleayre Resort at Catskill Park
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K2, K3, & K4 at 
65 gpm each K2 & K4 at 65 gpm each

Well K3 shut off at 
100 minutes

Generator tripped (off for 2 minutes)

Test ended at 4660 minutes

18
0 

da
ys

Projected 180-day Drawdown = 101 ft
~256.5 ft below PVC) 

Total Available Drawdown = 91 ft

Pump Setting at 347.5 ft below top of PVC
(345 ft below grade)

Bottom of Well at 367.5 ft below top of PVC
(365 ft below grade)

Static WL = 155.5 ft  from PVC (zero drawdown) Top of PVC = 2.54 ft above grade



APPENDIX I

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Six Hour Stabilization Plots\K2 Chart

K2 Stabilization Plot
K2-K4 Simultaneous Pumping Test

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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2.209 ft

Static Water Level = 134.78 ft (PVC)
Total Depth = 355.7 ft (PVC)
Wetted Borehole = 220.92 ft
Allowable Fluctuation = 2.209 ft

Box brackets the data from final 367 minutes before pump
shut off (9:53 to 15:00, Sept. 28, 2007)

K2 = 65 gpm
K4 = 65 gpm



APPENDIX  I

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Six Hour Stabilization Plots\K4 (K2-K4) Chart

K4 Stabilization Plot
K2-K4 Simultaneous Pumping Test

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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Static Water Level = 155.50 ft (from PVC)
Total Depth = 367.5 ft (from PVC)
Wetted Borehole Length = 212.0 ft
Allowable Fluctuation = 2.120 ft

Box brackets the data from final 408 minutes before pump
shut off (9:33 to 15:59, Sept. 28, 2007)

K2 = 65 gpm
K4 = 65 gpm



 

 

 

 

 

 

 

 

 

APPENDIX J 

K3 and K4 Semi-Log and Stabilization Plots 

K3-K4 Constant Rate Test  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX  J

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\k3\K3 All Data\K3 180 day

Well K3
 Semi-log Plot of Drawdown Data

 K3-K4 Test
K Well Field Pumping Tests

Belleayre Resort at Catskill Park
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Test ends at 4455 minutes

Projected 180-day Drawdown ~ 137 ft 
(~251.4 ft below PVC)

Total Available Drawdown ~ 55 ft

Pump Setting at 306.1 ft below top of PVC
(303 ft below grade)

Bottom of Well at 326.1 ft below top of PVC
(323 ft below grade)

Static WL = 114.41' from PVC (zero drawdown)
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Top of PVC = 3.11 ft above grade

Water levels adjusting
to slightly higher pumping

rates at K3 and K4



Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\k4\K4 All Data\K4 (K3-K4) 180 day

Well K4
Semi-log Plot of Drawdown Data

 K3-K4 Test
K Well Field Pumping Tests

Belleayre Resort at Catskill Park
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Projected 180-day Drawdown = 128 ft 
Total Available Drawdown = 64.3 ft

Pump Setting at 347.5 ft below top of PVC

Bottom of Well at 367.5 ft below top of PVC

Top of PVC = 2.54 ft above grade

Water Levels Adjusting
to slightly higher pumping

rates at K3 and K4



APPENDIX J

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Six Hour Stabilization Plots\K3 Chart

K3 Stabilization Plot 
K3-K4 Simultaneous Pumping Test

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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2.117 ft

Static Water Level = 114.41 ft (PVC)
Total Depth = 326.1 ft (PVC)
Wetted Borehole = 211.69 ft
Allowable Fluctuation = 2.117 ft

Box brackets the data from final 360 minutes of test
(3:45 am to 9:45 am, Oct. 5, 2007)

K3 = 75 gpm
K4 = 82 gpm



APPENDIX J

Z:\projects\2007\07141 - 07160\07143 - Belleayre K Wells\Six Hour Stabilization Plots\K4 (K3-K4) Chart

K4 Stabilization Plot 
K3-K4 Simultaneous Pumping Test

K Well Field Pumping Tests
Belleayre Resort at Catskill Park
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APPENDIX K 

Q1 Well Pumping Test Protocol 

 with NYSDOH and NYSDEC Endorsements 

Q1 Well Test 



October 24, 2008

Steve M. Trader
Alpha Geoscience
679 Plank Road
Clifton Park, NY 12065

Re: Log #18393
Pumping Test Protocol for Well Q1
Belleayre Resort/Crossroads Ventures 
(T) Middletown, Delaware County

Dear Mr. Trader:

The New York State Department of Health (NYS DOH) has reviewed the “Pumping Test
Protocol for Belleayre Resort Well Q1” received here electronically on October 9, 2008.  The Protocol
outlines a methodology consistent with the “Hybrid” constant rate/stabilized water level method that
NYS DOH, NYS Department of Environmental Conservation (DEC), and others have agreed to for
testing rock wells associated with the subject project.  Several wells, including the Village of
Fleischmanns wells and springs and at least two nearby private wells, will be observed during the
pumping test to assess potential impacts from pumping at Q1.     

We hereby endorse the subject Protocol with the following conditions:

THAT conductivity in Q1 be periodically measured and recorded, along with temperature,
during the pumping test;

THAT a water sample be collected from Q1 toward the end of the pumping test and be sent for
microscopic particulate analysis (MPA); and

THAT an effort be made to also observe water levels at the residence immediately west and
downgradient from Q1.

Additionally, I offer the following comments.

1.  Please ensure that data are available to indicate the impacts of pumping at Village Well 2 on Village
Wells 1A and 4 when no pumping is done at Q1.  

2.  Please note that in the event of transducer failure in Q1 during the test the manually recorded water
level values (frequency schedule in Section 3.1 of the Protocol) should be no less frequent than
specified in the NYS DEC Recommended Pump Test Procedures for Water Supply Applications.  
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3.  Although the proposed water level monitoring locations should be sufficient to assess potential
impacts of pumping at Q1 on nearby public and private water wells, please be aware that additional
testing and observation may need to be done in the future if the area-wide impacts appear to be
potentially extensive as was determined to be the case during testing of the “Finn Well” at the Village
of Hunter.

4.  Please clarify for the record if the well casing at Q1 actually extends to 20 feet below ground
surface (with 1.5 feet of “stick-up” casing welded to it) or if the casing and grout at Q1 extend to 18.5
feet below ground surface.

Thank you for the opportunity to review this Protocol.  I may be reached at (518) 402-7676 if
you have any questions.  

Sincerely,

William M. Gilday, P.E.
Senior Sanitary Engineer
Bureau of Water Supply Protection

cc, electronically:
NYS DOH – CDRO, Attn: Mr. Vickerson
NYS DOH – ODO, Attn: Mr. Currey
NYS DEC, Attn:  Mr. Garry
WHO, Attn: Mr. Ruzow, Ms. Bakner 

P:\Sections\Design\EASTERN\Delaware\Crossroads\Logbook 18393, Pumping Test Protocol Q1.doc
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1

Steven M. Trader

From: James Garry [jdgarry@gw.dec.state.ny.us]
Sent: Thursday, October 09, 2008 2:59 PM
To: Steve Trader
Cc: Seliag@aol.com; Bill Gilday; egoldstein@nrdc.org; Daniel' 'Ruzow; Peter' 'Trimarchi; 

Terresa' 'Bakner
Subject: Re: Belleayre - Well Q1 Pumping Test Protocol

Steve, 
 
The proposal looks very good.  Just a comment or two. 
 
Perhaps the measurement made of surface water level should remain at the elevated frequency 
(every 6 ‐ 8 hours) for the first 12 to 24 hours after pumping has ceased. 
 
In the final report, please include historical precipitation data so that precipitation for 
the past two months can be compared to prior years autumn periods.  Are there historical 
water levels at the wells to be monitored that can be used to compare to current water 
levels?  And can historical data from Fleischmanns' spring be obtained for similar 
comparisons?  
 
Thanks, 
Jim 
 
 
James D. Garry, P.G. 
Senior Engineering Geologist 
Division of Water 
NYS Dept of Environmental Conservation 
625 Broadway 
Albany, N.Y.  12233‐3508 
Ph:  518 402‐8101 
 
 
 
 
>>> "Steve Trader" <strader@alphageoscience.com> 10/9/2008 12:50 PM >>> 
Attached is the Protocol for performing a 72‐hr pumping test on well Q1 for the proposed 
Belleayre Resort.  Please review and comment.  We anticipate conducting the test by the end 
of October. 
 
Thanks, 
 
Steve 
 
  
 
Steven M. Trader 
 
Geologist 
 
Alpha Geoscience 
 
 <http://www.alphageoscience.com/> www.alphageoscience.com  
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1.0 INTRODUCTION 
 

This pumping test protocol is for the testing of the proposed production well Q1 located on the 

south side of Moran Road near the Village of Fleischmanns, Delaware County, New York.  The 

pumping test is being undertaken by Crossroads Ventures LLC (Crossroads) as part of water 

supply development for the proposed Belleayre Resort at Catskill Park.  The location of well Q1 

is shown on Figure 1 and the driller’s log for well Q1 is contained in Appendix A.     

 

The objectives of the testing are to determine the sustainable yield of well Q1 and to assess the 

potential effects of pumping Q1 on nearby residential wells, the Fleischmanns’ municipal water 

supply, and Emory Brook.  The detailed protocol provided herein follows the New York State 

Department of Environmental Conservation (NYSDEC) and New York State Department of 

Health (NYSDOH) requirements as set forth in Exhibit G, Section B, of the Agreement in 

Principle. 

 

2.0 KEY ELEMENTS OF THE PUMPING TEST 

 
The pumping test will consist of: 

• Monitoring of water levels in bedrock pumping well Q1, bedrock observation  wells, and 

Emory Brook; 

• Monitoring precipitation at the Q-well field; 

• Down-hole conductivity and temperature profiling of well Q1; 

• Conducting a constant-rate pumping test of well Q1; 

• Conducting a constant rate/stable level pumping test of Q1, if necessary; 

• Monitoring of surface water and ground water quality; 

• Monitoring spring flow rates; 

• Monitoring of water level recovery; and 

• Surveying the elevations of all monitoring locations. 
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3.0 WATER LEVEL MONITORING 

 
Water levels will be measured starting at least 2-weeks prior to pumping of the Q1, continuing 

throughout the pumping tests, and ending at least one week following the completion of the 

constant rate pumping, or after 90 percent of the water level recovery has been achieved in the 

pumping well if it takes more than a week for 90 percent recovery to be achieved.  Water level 

measurements will be made in the pumping well, in two bedrock residential wells (Dignis and 

the Real Estate Well), in two bedrock wells owned by the Village of Fleischmanns (Fleischmans 

1A and 4), and in three wells owned by Crossroads (Z-Well, Q2 and Janis East).  The water level 

in Emory Brook will be measured at two locations.  The ground water level and surface water 

level monitoring locations are shown on Figure 1. 

 

3.1 Monitoring of Pumping Well Q1 
 

Water levels will be measured manually approximately once per day in well Q1 starting at least 

two weeks prior to any pumping.  The well will be outfitted with a pressure transducer/data 

logger (transducer) automated to record measurements during the pumping test phases.  The 

transducer will measure and record the water level to the nearest 0.01 ft once per minute 

throughout the pumping and recovery phases of the test.  The transducer will be programmed to 

record water levels every ten minutes during the constant rate/constant level portion of the 

testing program in the event that it is needed. 

 

Manual water level measurements will also be taken from the pumping well as a backup source 

of data in case of transducer failure/error.  Manual measurements in the pumping well will be 

taken with an electronic meter capable of recording to the nearest 0.01 ft.  Manual water level 

measurements will be taken from the pumping well at approximately the following intervals for 

the 72-hour constant rate phase: 

 

 Time after Pumping Started   Time Between Successive 
          Measurement Interval 
 
  0 – 15 minutes     1 minute 
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  15 – 50 minutes    5 minutes 
  50 – 100 minutes    10 minutes 
  100 – 240 minutes    30 minutes 
  240  minutes – 72 hours   1 hour 
  
Manual water level readings during the recovery phase after pump shut-off will follow the time 

intervals shown above except that after 12 hours, the frequency of manual water level readings 

will be reduced to two or three times per day.  The frequency will be further reduced to once per 

day if 90% recovery is not achieved within two days. 

 

3.2 Monitoring of Bedrock Observation Wells 
 
Manual water level measurements will be made in bedrock observation wells at the locations 

shown on Figure 1.  These wells include: 

 

  Two residential wells 
   Dignis 
   Real Estate 
 
  Two Fleischmanns Municipal wells 
   Fleischmanns Well 1A 
   Fleischmanns Well 4 
 
  Three Crossroads wells 

Z 
Q2 
Janis East 
 

    
Water levels in the monitoring wells will be measured manually with either an electronic water 

level meter or a sonic water level meter capable of recording to the nearest 0.1 ft.   The manual 

water level measurements will be made approximately twice a week for at least two weeks prior 

to the start of the Q1 pumping test.   The monitoring will be increased to once every six to eight 

hours during the 72-hour constant rate and the subsequent constant rate/stable level testing.  The 

interval will be dropped back to approximately once a day during the recovery period.  An 

attempt will be made to have the residential well users record times during which their pump is 

in use. 
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Fleischmanns well 1A does not currently have a pump and the well is not in use.  It is Alpha’s 

understanding that Fleischmanns Well 2, which is the Village’s highest yielding well, 

automatically operates when the water level in the Village spring reservoir drops below a certain 

level.  The wellhead configuration at Well 2 does not allow for manual water level 

measurements; however, the Village water department has agreed to shut off Well 2 during the 

constant rate test unless it becomes absolutely necessary to operate.  This will eliminate any Well 

2-induced water level drawdown at Well 1A and at Well 4.  It is anticipated that the flow of the 

Fleischmanns springs will be sufficient to meet the Village demand during the constant rate 

pumping test.  Fleischmanns Well 4 typically is operated only during conditions of high demand 

and low spring yields, and when Well 2 production is not enough to meet the demand.  It is not 

expected that Well 4 will be used by the Village during the pumping tests and its operation is not 

tied to the spring reservoir level. 

 

Well Q2 will also be outfitted with a transducer to automatically record water levels.   The 

transducer will be set to measure and record water levels at least every four hours during the test 

and for at least a week during recovery. 

 

3.3 Monitoring Surface Water 
 
Manual water level measurements will be taken at two locations in Emory Brook.  One of these 

locations will be upstream of where the pumping well discharge enters Emory Brook (Emory 1) 

(Figure 1).  The second location will be further downstream, near Fleischmann Well 1A.  The 

measurements will be taken from a fixed point, such as a mark on a rock or structure, or from a 

metal post driven into the creek bed.  A measuring tape or electronic water level meter will be 

used to measure the creek levels.  Measurements will be made at least twice per week starting 

approximately two weeks prior to any pumping at Q1.   The measurement frequency will be 

increased to every six to eight hours during the 72-hour constant rate and the follow-up constant 

rate/constant level test.  Subsequent recovery measurements will be made once per day for one 

week after pumping has been terminated or until 90 percent recovery has been achieved in the Q-

wells. 
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4.0 SPRING FLOW MONITORING 

 
It is Alpha’s understanding from Delaware Engineering that the Village of Fleischmanns spring 

collection system is currently outfitted with a weir and a data logger that automatically records 

the total spring flow into the spring reservoir every two hours.  The data from the Village’s 

spring flow monitoring system will be obtained and incorporated into the pumping test 

evaluation of the Q-well field. 

 

5.0 PRECIPITATION MONITORING 
 

A rain gauge will be installed in an open area at the Q-well field.  The gauge will be checked 

daily, two weeks prior to the pumping and continuing through to at least a week after the 

pumping has been completed.  Measurements will be recorded to the nearest 0.01 inch and a log 

will be kept of the general weather conditions.   

      

6.0 DOWNHOLE TEMPERATURE AND CONDUCTIVITY LOGGING 
 
The conductivity and temperature profile of the water column will be logged in pumping well 

Q1.  The profile will be logged using an electronic sensor that will be lowered into the hole on a 

cable.  The logging will be initiated at the top of the water column and logged from the top to 

bottom to avoid disturbance of ambient conditions.  As with the K-well testing in the fall of 

2007, the downhole profile will be performed several weeks after the Q1 pumping test is 

complete. 

 

7.0 CONSTANT RATE PUMPING TEST 
 

A constant rate pumping test of Q1 will be conducted for a minimum of 72 hours as specified in 

NYSDEC’s Recommended Pump Test Procedures for Water Supply Applications (Appendix 10, 

TOGS 3.2.1).  The target pumping rate is 45 gallons per minute (gpm) based on the results of a 

step-rate test that was conducted on August 26, 2008.  The pumping rate will be monitored 
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throughout the 72-hour test by using a pipe orifice system and by periodically checking the 

accuracy of the system with a receptacle of known volume and a stop watch. 

 

If there is a need to reduce the pumping rate during the test, the pumping length will be increased 

so that a continuous 72-hour period of constant pumping can be achieved.  The primary reason 

for reducing the rate would be if an early projection of drawdown shows that the well suction 

will be broken prior to the end of the test or prior to the end of a 180 day (6-month) projection of 

the drawdown data.   

 

A lengthening of the 72-hour test up to an additional 24-hours may be necessary if a significant 

boundary condition has been reached. A mere blip on the line that is the result of inadvertent, 

short term changes in pumping rate, does not constitute a boundary condition.  Small fluctuations 

in pumping rates are normal and unavoidable in all pumping tests that experience changes in 

pump lift pressure related to hydraulic head loss. 

 

A lengthening of the pumping test may also be considered if a recharge event during the later 

stages of the 72-hour constant rate test causes a rise in water levels in the pumping wells that are 

more than 0.5 ft per 100 ft of wetted borehole.  The test will be postponed if a significant 

recharge event is anticipated shortly before or during the scheduled start of the test. 

 

The pumping discharge will be directed by gravity drainage through a pipe that will conduct the 

water to a drainage ditch that runs along the south side of Moran Road.  This drainage ditch 

drains westward to a drainage ditch along the south side of New York State Route 28 and then 

passes through a culvert under Route 28 and empties into Emory Brook.   

 

8.0 CONSTANT RATE/STABLE LEVEL PUMPING TEST 
 
The running of a constant rate/stable water level test in well Q1 is an optional test that will only 

be necessary if water level stabilization does not occur during the 72-hour constant rate test.  The 

constant rate/stable level test will be initiated by reducing the pumping rate by 10 percent or 

some other reasoned amount less than 10 percent.  The test will be conducted per the 
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requirements of the NYSDOH/NYSDEC Hybrid pumping test protocol developed for this 

project.  The test will allow a 6-hour period of aquifer level recovery following the discharge 

reduction before initiating a period of 6-hours during which the water level must remain stable.  

A stabilized water level is defined in Section 5-D.4(c) of Appendix 5-D, NYS Sanitary Code, as 

one which “shall not fluctuate more than plus or minus 0.5 foot (i.e.; within a vertical tolerance 

of one foot) for each 100 feet of water in the well (i.e.; initial water level to the bottom of well) 

over the duration of constant flow rate of pumping.  The water level at the end point of the 

stabilized drawdown period shall not be lower than the water level at the beginning point of that 

period.”  The stability criteria will be based on the static water level measured less than an hour 

before the start of the 72-hour pumping test. 

 

Additional 12-hour periods of constant rate/stable level pumping may be required if the forgoing 

NYSDOH stabilization requirements are not met.  Each successive step will require six hours of 

reduced pumping with associated aquifer recovery prior to initiating a six hour period of 

stability.  This is necessary to meet the NYSDOH criteria for a stable water level. 

 

10.0 WATER QUALITY MONITORING 
 
Water quality from the pumping well discharge and Emory Brook will be monitored throughout 

the test using field testing methods.  The field testing will include measurements of temperature, 

turbidity, pH and conductivity, total dissolved solids and the observation of odor and color.  The 

field temperature measurements will be taken at the pumping well and at the upstream location 

in Emory Brook (Emory 2) using automated data loggers that will be set to record a temperature 

measurement every four hours.   

 

Water samples will be collected from the pumping well discharge near the end of the 72-hour 

pumping test.  The sample from the pumping well will be submitted to a NYSDOH-certified 

laboratory for analysis of water quality parameters established in Subpart 5-1 of the State 

Sanitary Code (Part 5 parameters). 
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11.0 RECOVERY MONITORING 
 
The water levels at the pumping well, monitoring wells and stream locations will be monitored 

for at least one week or until 90 percent recovery has occurred (whichever is longer).  The 

monitoring will be conducted as described previously in Section 3.0. 

 

12.0 ELEVATION SURVEY 
 
The elevations of all measuring reference points for monitoring locations and pumping wells will 

be surveyed by a surveyor licensed in the State of New York.  Ground elevations for the wells 

will also be surveyed for elevation.  This survey will be completed before completion of the 

pumping test analysis and submission of the pumping test report. 
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Drillers Log 







 

 

 

 

 

 

 

APPENDIX L 

Precipitation at Belleayre Ski Center 

October – November, 2008 



Hourly Precipitation at Belleayre Ski Center from October through November, 2008 1 of 3

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Precipitation\2008 DEC Belleayre precip.xls\Hourly Data, Oct-Nov

10/1/2008 12:00 AM 0.04 10/4/2008 3:00 AM 0 10/7/2008 6:00 AM 0 10/10/2008 9:00 AM 0 10/13/2008 12:00 PM 0 10/16/2008 3:00 PM 0 10/19/2008 6:00 PM 0
10/1/2008 1:00 AM 0 10/4/2008 4:00 AM 0 10/7/2008 7:00 AM 0 10/10/2008 10:00 AM 0 10/13/2008 1:00 PM 0 10/16/2008 4:00 PM 0 10/19/2008 7:00 PM 0
10/1/2008 2:00 AM 0 10/4/2008 5:00 AM 0 10/7/2008 8:00 AM 0 10/10/2008 11:00 AM 0 10/13/2008 2:00 PM 0 10/16/2008 5:00 PM 0 10/19/2008 8:00 PM 0
10/1/2008 3:00 AM 0 10/4/2008 6:00 AM 0 10/7/2008 9:00 AM 0 10/10/2008 12:00 PM 0 10/13/2008 3:00 PM 0 10/16/2008 6:00 PM 0 10/19/2008 9:00 PM 0
10/1/2008 4:00 AM 0 10/4/2008 7:00 AM 0 10/7/2008 10:00 AM 0 10/10/2008 1:00 PM 0 10/13/2008 4:00 PM 0 10/16/2008 7:00 PM 0 10/19/2008 10:00 PM 0
10/1/2008 5:00 AM 0 10/4/2008 8:00 AM 0 10/7/2008 11:00 AM 0 10/10/2008 2:00 PM 0 10/13/2008 5:00 PM 0 10/16/2008 8:00 PM 0 10/19/2008 11:00 PM 0
10/1/2008 6:00 AM 0 10/4/2008 9:00 AM 0 10/7/2008 12:00 PM 0 10/10/2008 3:00 PM 0 10/13/2008 6:00 PM 0 10/16/2008 9:00 PM 0 10/20/2008 12:00 AM 0
10/1/2008 7:00 AM 0 10/4/2008 10:00 AM 0.01 10/7/2008 1:00 PM 0 10/10/2008 4:00 PM 0 10/13/2008 7:00 PM 0 10/16/2008 10:00 PM 0 10/20/2008 1:00 AM 0
10/1/2008 8:00 AM 0.01 10/4/2008 11:00 AM 0 10/7/2008 2:00 PM 0 10/10/2008 5:00 PM 0 10/13/2008 8:00 PM 0 10/16/2008 11:00 PM 0 10/20/2008 2:00 AM 0
10/1/2008 9:00 AM 0 10/4/2008 12:00 PM 0 10/7/2008 3:00 PM 0 10/10/2008 6:00 PM 0 10/13/2008 9:00 PM 0 10/17/2008 12:00 AM 0 10/20/2008 3:00 AM 0
10/1/2008 10:00 AM 0 10/4/2008 1:00 PM 0 10/7/2008 4:00 PM 0 10/10/2008 7:00 PM 0 10/13/2008 10:00 PM 0 10/17/2008 1:00 AM 0 10/20/2008 4:00 AM 0
10/1/2008 11:00 AM 0 10/4/2008 2:00 PM 0 10/7/2008 5:00 PM 0 10/10/2008 8:00 PM 0 10/13/2008 11:00 PM 0 10/17/2008 2:00 AM 0 10/20/2008 5:00 AM 0
10/1/2008 12:00 PM 0.02 10/4/2008 3:00 PM 0 10/7/2008 6:00 PM 0 10/10/2008 9:00 PM 0 10/14/2008 12:00 AM 0 10/17/2008 3:00 AM 0 10/20/2008 6:00 AM 0
10/1/2008 1:00 PM 0 10/4/2008 4:00 PM 0 10/7/2008 7:00 PM 0 10/10/2008 10:00 PM 0 10/14/2008 1:00 AM 0 10/17/2008 4:00 AM 0 10/20/2008 7:00 AM 0
10/1/2008 2:00 PM 0 10/4/2008 5:00 PM 0 10/7/2008 8:00 PM 0 10/10/2008 11:00 PM 0 10/14/2008 2:00 AM 0 10/17/2008 5:00 AM 0 10/20/2008 8:00 AM 0
10/1/2008 3:00 PM 0 10/4/2008 6:00 PM 0 10/7/2008 9:00 PM 0 10/11/2008 12:00 AM 0 10/14/2008 3:00 AM 0 10/17/2008 6:00 AM 0 10/20/2008 9:00 AM 0
10/1/2008 4:00 PM 0 10/4/2008 7:00 PM 0 10/7/2008 10:00 PM 0 10/11/2008 1:00 AM 0 10/14/2008 4:00 AM 0 10/17/2008 7:00 AM 0 10/20/2008 10:00 AM 0
10/1/2008 5:00 PM 0 10/4/2008 8:00 PM 0 10/7/2008 11:00 PM 0 10/11/2008 2:00 AM 0 10/14/2008 5:00 AM 0 10/17/2008 8:00 AM 0 10/20/2008 11:00 AM 0
10/1/2008 6:00 PM 0 10/4/2008 9:00 PM 0 10/8/2008 12:00 AM 0 10/11/2008 3:00 AM 0 10/14/2008 6:00 AM 0 10/17/2008 9:00 AM 0.01 10/20/2008 12:00 PM 0
10/1/2008 7:00 PM 0 10/4/2008 10:00 PM 0 10/8/2008 1:00 AM 0 10/11/2008 4:00 AM 0 10/14/2008 7:00 AM 0 10/17/2008 10:00 AM 0 10/20/2008 1:00 PM 0
10/1/2008 8:00 PM 0 10/4/2008 11:00 PM 0 10/8/2008 2:00 AM 0 10/11/2008 5:00 AM 0 10/14/2008 8:00 AM 0 10/17/2008 11:00 AM 0 10/20/2008 2:00 PM 0
10/1/2008 9:00 PM 0 10/5/2008 12:00 AM 0 10/8/2008 3:00 AM 0 10/11/2008 6:00 AM 0 10/14/2008 9:00 AM 0 10/17/2008 12:00 PM 0 10/20/2008 3:00 PM 0
10/1/2008 10:00 PM 0 10/5/2008 1:00 AM 0 10/8/2008 4:00 AM 0 10/11/2008 7:00 AM 0 10/14/2008 10:00 AM 0 10/17/2008 1:00 PM 0 10/20/2008 4:00 PM 0
10/1/2008 11:00 PM 0 10/5/2008 2:00 AM 0 10/8/2008 5:00 AM 0 10/11/2008 8:00 AM 0 10/14/2008 11:00 AM 0 10/17/2008 2:00 PM 0 10/20/2008 5:00 PM 0
10/2/2008 12:00 AM 0 10/5/2008 3:00 AM 0 10/8/2008 6:00 AM 0 10/11/2008 9:00 AM 0 10/14/2008 12:00 PM 0 10/17/2008 3:00 PM 0 10/20/2008 6:00 PM 0
10/2/2008 1:00 AM 0 10/5/2008 4:00 AM 0 10/8/2008 7:00 AM 0 10/11/2008 10:00 AM 0 10/14/2008 1:00 PM 0 10/17/2008 4:00 PM 0 10/20/2008 7:00 PM 0
10/2/2008 2:00 AM 0 10/5/2008 5:00 AM 0 10/8/2008 8:00 AM 0.02 10/11/2008 11:00 AM 0 10/14/2008 2:00 PM 0 10/17/2008 5:00 PM 0 10/20/2008 8:00 PM 0
10/2/2008 3:00 AM 0 10/5/2008 6:00 AM 0 10/8/2008 9:00 AM 0 10/11/2008 12:00 PM 0 10/14/2008 3:00 PM 0 10/17/2008 6:00 PM 0 10/20/2008 9:00 PM 0
10/2/2008 4:00 AM 0 10/5/2008 7:00 AM 0 10/8/2008 10:00 AM 0 10/11/2008 1:00 PM 0 10/14/2008 4:00 PM 0 10/17/2008 7:00 PM 0 10/20/2008 10:00 PM 0
10/2/2008 5:00 AM 0 10/5/2008 8:00 AM 0 10/8/2008 11:00 AM 0 10/11/2008 2:00 PM 0 10/14/2008 5:00 PM 0 10/17/2008 8:00 PM 0 10/20/2008 11:00 PM 0
10/2/2008 6:00 AM 0 10/5/2008 9:00 AM 0 10/8/2008 12:00 PM 0 10/11/2008 3:00 PM 0 10/14/2008 6:00 PM 0 10/17/2008 9:00 PM 0 10/21/2008 12:00 AM 0
10/2/2008 7:00 AM 0 10/5/2008 10:00 AM 0 10/8/2008 1:00 PM 0 10/11/2008 4:00 PM 0 10/14/2008 7:00 PM 0 10/17/2008 10:00 PM 0 10/21/2008 1:00 AM 0
10/2/2008 8:00 AM 0 10/5/2008 11:00 AM 0 10/8/2008 2:00 PM 0 10/11/2008 5:00 PM 0 10/14/2008 8:00 PM 0 10/17/2008 11:00 PM 0 10/21/2008 2:00 AM 0
10/2/2008 9:00 AM 0 10/5/2008 12:00 PM 0 10/8/2008 3:00 PM 0 10/11/2008 6:00 PM 0 10/14/2008 9:00 PM 0 10/18/2008 12:00 AM 0 10/21/2008 3:00 AM 0
10/2/2008 10:00 AM 0 10/5/2008 1:00 PM 0 10/8/2008 4:00 PM 0 10/11/2008 7:00 PM 0 10/14/2008 10:00 PM 0 10/18/2008 1:00 AM 0 10/21/2008 4:00 AM 0
10/2/2008 11:00 AM 0.01 10/5/2008 2:00 PM 0 10/8/2008 5:00 PM 0 10/11/2008 8:00 PM 0 10/14/2008 11:00 PM 0 10/18/2008 2:00 AM 0 10/21/2008 5:00 AM 0
10/2/2008 12:00 PM 0 10/5/2008 3:00 PM 0 10/8/2008 6:00 PM 0 10/11/2008 9:00 PM 0 10/15/2008 12:00 AM 0 10/18/2008 3:00 AM 0 10/21/2008 6:00 AM 0
10/2/2008 1:00 PM 0 10/5/2008 4:00 PM 0 10/8/2008 7:00 PM 0 10/11/2008 10:00 PM 0 10/15/2008 1:00 AM 0 10/18/2008 4:00 AM 0 10/21/2008 7:00 AM 0
10/2/2008 2:00 PM 0 10/5/2008 5:00 PM 0 10/8/2008 8:00 PM 0 10/11/2008 11:00 PM 0 10/15/2008 2:00 AM 0 10/18/2008 5:00 AM 0 10/21/2008 8:00 AM 0
10/2/2008 3:00 PM 0 10/5/2008 6:00 PM 0 10/8/2008 9:00 PM 0 10/12/2008 12:00 AM 0 10/15/2008 3:00 AM 0 10/18/2008 6:00 AM 0 10/21/2008 9:00 AM 0
10/2/2008 4:00 PM 0 10/5/2008 7:00 PM 0 10/8/2008 10:00 PM 0.02 10/12/2008 1:00 AM 0 10/15/2008 4:00 AM 0 10/18/2008 7:00 AM 0 10/21/2008 10:00 AM 0
10/2/2008 5:00 PM 0 10/5/2008 8:00 PM 0 10/8/2008 11:00 PM 0.03 10/12/2008 2:00 AM 0 10/15/2008 5:00 AM 0 10/18/2008 8:00 AM 0 10/21/2008 11:00 AM 0.01
10/2/2008 6:00 PM 0 10/5/2008 9:00 PM 0 10/9/2008 12:00 AM 0 10/12/2008 3:00 AM 0 10/15/2008 6:00 AM 0 10/18/2008 9:00 AM 0 10/21/2008 12:00 PM 0.01
10/2/2008 7:00 PM 0 10/5/2008 10:00 PM 0 10/9/2008 1:00 AM 0.02 10/12/2008 4:00 AM 0 10/15/2008 7:00 AM 0 10/18/2008 10:00 AM 0 10/21/2008 1:00 PM 0.01
10/2/2008 8:00 PM 0 10/5/2008 11:00 PM 0 10/9/2008 2:00 AM 0.01 10/12/2008 5:00 AM 0 10/15/2008 8:00 AM 0 10/18/2008 11:00 AM 0 10/21/2008 2:00 PM 0
10/2/2008 9:00 PM 0 10/6/2008 12:00 AM 0 10/9/2008 3:00 AM 0 10/12/2008 6:00 AM 0 10/15/2008 9:00 AM 0 10/18/2008 12:00 PM 0 10/21/2008 3:00 PM 0.01
10/2/2008 10:00 PM 0 10/6/2008 1:00 AM 0 10/9/2008 4:00 AM 0 10/12/2008 7:00 AM 0 10/15/2008 10:00 AM 0 10/18/2008 1:00 PM 0 10/21/2008 4:00 PM 0
10/2/2008 11:00 PM 0 10/6/2008 2:00 AM 0 10/9/2008 5:00 AM 0 10/12/2008 8:00 AM 0 10/15/2008 11:00 AM 0 10/18/2008 2:00 PM 0 10/21/2008 5:00 PM 0
10/3/2008 12:00 AM 0 10/6/2008 3:00 AM 0 10/9/2008 6:00 AM 0 10/12/2008 9:00 AM 0 10/15/2008 12:00 PM 0 10/18/2008 3:00 PM 0 10/21/2008 6:00 PM 0
10/3/2008 1:00 AM 0 10/6/2008 4:00 AM 0 10/9/2008 7:00 AM 0 10/12/2008 10:00 AM 0 10/15/2008 1:00 PM 0 10/18/2008 4:00 PM 0 10/21/2008 7:00 PM 0
10/3/2008 2:00 AM 0 10/6/2008 5:00 AM 0 10/9/2008 8:00 AM 0.02 10/12/2008 11:00 AM 0 10/15/2008 2:00 PM 0 10/18/2008 5:00 PM 0 10/21/2008 8:00 PM 0
10/3/2008 3:00 AM 0 10/6/2008 6:00 AM 0 10/9/2008 9:00 AM 0 10/12/2008 12:00 PM 0 10/15/2008 3:00 PM 0 10/18/2008 6:00 PM 0 10/21/2008 9:00 PM 0.01
10/3/2008 4:00 AM 0 10/6/2008 7:00 AM 0 10/9/2008 10:00 AM 0.01 10/12/2008 1:00 PM 0 10/15/2008 4:00 PM 0 10/18/2008 7:00 PM 0 10/21/2008 10:00 PM 0
10/3/2008 5:00 AM 0 10/6/2008 8:00 AM 0 10/9/2008 11:00 AM 0 10/12/2008 2:00 PM 0 10/15/2008 5:00 PM 0 10/18/2008 8:00 PM 0 10/21/2008 11:00 PM 0.01
10/3/2008 6:00 AM 0 10/6/2008 9:00 AM 0 10/9/2008 12:00 PM 0 10/12/2008 3:00 PM 0 10/15/2008 6:00 PM 0 10/18/2008 9:00 PM 0 10/22/2008 12:00 AM 0
10/3/2008 7:00 AM 0 10/6/2008 10:00 AM 0 10/9/2008 1:00 PM 0 10/12/2008 4:00 PM 0 10/15/2008 7:00 PM 0 10/18/2008 10:00 PM 0 10/22/2008 1:00 AM 0
10/3/2008 8:00 AM 0 10/6/2008 11:00 AM 0 10/9/2008 2:00 PM 0 10/12/2008 5:00 PM 0 10/15/2008 8:00 PM 0 10/18/2008 11:00 PM 0 10/22/2008 2:00 AM 0.01
10/3/2008 9:00 AM 0 10/6/2008 12:00 PM 0 10/9/2008 3:00 PM 0 10/12/2008 6:00 PM 0 10/15/2008 9:00 PM 0 10/19/2008 12:00 AM 0 10/22/2008 3:00 AM 0
10/3/2008 10:00 AM 0.01 10/6/2008 1:00 PM 0 10/9/2008 4:00 PM 0 10/12/2008 7:00 PM 0 10/15/2008 10:00 PM 0 10/19/2008 1:00 AM 0 10/22/2008 4:00 AM 0
10/3/2008 11:00 AM 0.01 10/6/2008 2:00 PM 0 10/9/2008 5:00 PM 0 10/12/2008 8:00 PM 0 10/15/2008 11:00 PM 0 10/19/2008 2:00 AM 0 10/22/2008 5:00 AM 0
10/3/2008 12:00 PM 0 10/6/2008 3:00 PM 0 10/9/2008 6:00 PM 0 10/12/2008 9:00 PM 0 10/16/2008 12:00 AM 0 10/19/2008 3:00 AM 0 10/22/2008 6:00 AM 0
10/3/2008 1:00 PM 0 10/6/2008 4:00 PM 0 10/9/2008 7:00 PM 0 10/12/2008 10:00 PM 0 10/16/2008 1:00 AM 0 10/19/2008 4:00 AM 0 10/22/2008 7:00 AM 0.01
10/3/2008 2:00 PM 0.01 10/6/2008 5:00 PM 0 10/9/2008 8:00 PM 0 10/12/2008 11:00 PM 0 10/16/2008 2:00 AM 0 10/19/2008 5:00 AM 0 10/22/2008 8:00 AM 0
10/3/2008 3:00 PM 0 10/6/2008 6:00 PM 0 10/9/2008 9:00 PM 0 10/13/2008 12:00 AM 0 10/16/2008 3:00 AM 0 10/19/2008 6:00 AM 0 10/22/2008 9:00 AM 0.01
10/3/2008 4:00 PM 0 10/6/2008 7:00 PM 0 10/9/2008 10:00 PM 0 10/13/2008 1:00 AM 0 10/16/2008 4:00 AM 0 10/19/2008 7:00 AM 0 10/22/2008 10:00 AM 0
10/3/2008 5:00 PM 0 10/6/2008 8:00 PM 0 10/9/2008 11:00 PM 0 10/13/2008 2:00 AM 0 10/16/2008 5:00 AM 0 10/19/2008 8:00 AM 0 10/22/2008 11:00 AM 0
10/3/2008 6:00 PM 0 10/6/2008 9:00 PM 0 10/10/2008 12:00 AM 0 10/13/2008 3:00 AM 0 10/16/2008 6:00 AM 0 10/19/2008 9:00 AM 0 10/22/2008 12:00 PM 0
10/3/2008 7:00 PM 0 10/6/2008 10:00 PM 0 10/10/2008 1:00 AM 0 10/13/2008 4:00 AM 0 10/16/2008 7:00 AM 0 10/19/2008 10:00 AM 0 10/22/2008 1:00 PM 0
10/3/2008 8:00 PM 0 10/6/2008 11:00 PM 0 10/10/2008 2:00 AM 0 10/13/2008 5:00 AM 0 10/16/2008 8:00 AM 0.02 10/19/2008 11:00 AM 0 10/22/2008 2:00 PM 0
10/3/2008 9:00 PM 0 10/7/2008 12:00 AM 0 10/10/2008 3:00 AM 0 10/13/2008 6:00 AM 0 10/16/2008 9:00 AM 0.1 10/19/2008 12:00 PM 0 10/22/2008 3:00 PM 0
10/3/2008 10:00 PM 0 10/7/2008 1:00 AM 0 10/10/2008 4:00 AM 0 10/13/2008 7:00 AM 0 10/16/2008 10:00 AM 0.02 10/19/2008 1:00 PM 0 10/22/2008 4:00 PM 0
10/3/2008 11:00 PM 0 10/7/2008 2:00 AM 0 10/10/2008 5:00 AM 0 10/13/2008 8:00 AM 0 10/16/2008 11:00 AM 0.01 10/19/2008 2:00 PM 0 10/22/2008 5:00 PM 0
10/4/2008 12:00 AM 0 10/7/2008 3:00 AM 0 10/10/2008 6:00 AM 0 10/13/2008 9:00 AM 0 10/16/2008 12:00 PM 0.01 10/19/2008 3:00 PM 0 10/22/2008 6:00 PM 0
10/4/2008 1:00 AM 0 10/7/2008 4:00 AM 0 10/10/2008 7:00 AM 0 10/13/2008 10:00 AM 0 10/16/2008 1:00 PM 0 10/19/2008 4:00 PM 0 10/22/2008 7:00 PM 0
10/4/2008 2:00 AM 0 10/7/2008 5:00 AM 0 10/10/2008 8:00 AM 0 10/13/2008 11:00 AM 0 10/16/2008 2:00 PM 0 10/19/2008 5:00 PM 0 10/22/2008 8:00 PM 0
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10/22/2008 9:00 PM 0 10/26/2008 12:00 AM 0 10/29/2008 3:00 AM 0 11/1/2008 6:00 AM 0 11/4/2008 9:00 AM 0 11/7/2008 12:00 PM InVld 11/10/2008 3:00 PM 0
10/22/2008 10:00 PM 0 10/26/2008 1:00 AM 0 10/29/2008 4:00 AM 0 11/1/2008 7:00 AM 0 11/4/2008 10:00 AM 0 11/7/2008 1:00 PM 0 11/10/2008 4:00 PM 0
10/22/2008 11:00 PM 0 10/26/2008 2:00 AM 0 10/29/2008 5:00 AM 0 11/1/2008 8:00 AM 0 11/4/2008 11:00 AM 0 11/7/2008 2:00 PM 0 11/10/2008 5:00 PM 0
10/23/2008 12:00 AM 0 10/26/2008 3:00 AM 0 10/29/2008 6:00 AM 0 11/1/2008 9:00 AM 0.01 11/4/2008 12:00 PM 0 11/7/2008 3:00 PM 0 11/10/2008 6:00 PM 0
10/23/2008 1:00 AM 0 10/26/2008 4:00 AM 0 10/29/2008 7:00 AM 0 11/1/2008 10:00 AM 0.01 11/4/2008 1:00 PM 0 11/7/2008 4:00 PM 0 11/10/2008 7:00 PM 0
10/23/2008 2:00 AM 0 10/26/2008 5:00 AM 0 10/29/2008 8:00 AM 0 11/1/2008 11:00 AM 0 11/4/2008 2:00 PM 0 11/7/2008 5:00 PM 0 11/10/2008 8:00 PM 0
10/23/2008 3:00 AM 0 10/26/2008 6:00 AM 0 10/29/2008 9:00 AM 0 11/1/2008 12:00 PM 0 11/4/2008 3:00 PM 0 11/7/2008 6:00 PM 0 11/10/2008 9:00 PM 0
10/23/2008 4:00 AM 0 10/26/2008 7:00 AM 0 10/29/2008 10:00 AM 0 11/1/2008 1:00 PM 0 11/4/2008 4:00 PM 0 11/7/2008 7:00 PM 0 11/10/2008 10:00 PM 0
10/23/2008 5:00 AM 0 10/26/2008 8:00 AM 0 10/29/2008 11:00 AM 0 11/1/2008 2:00 PM 0 11/4/2008 5:00 PM 0 11/7/2008 8:00 PM 0 11/10/2008 11:00 PM 0
10/23/2008 6:00 AM 0 10/26/2008 9:00 AM 0 10/29/2008 12:00 PM 0 11/1/2008 3:00 PM 0 11/4/2008 6:00 PM 0 11/7/2008 9:00 PM 0 11/11/2008 12:00 AM 0
10/23/2008 7:00 AM 0 10/26/2008 10:00 AM 0 10/29/2008 1:00 PM 0 11/1/2008 4:00 PM 0 11/4/2008 7:00 PM 0 11/7/2008 10:00 PM 0 11/11/2008 1:00 AM 0.01
10/23/2008 8:00 AM 0 10/26/2008 11:00 AM 0 10/29/2008 2:00 PM 0 11/1/2008 5:00 PM 0 11/4/2008 8:00 PM 0 11/7/2008 11:00 PM 0.01 11/11/2008 2:00 AM 0
10/23/2008 9:00 AM 0 10/26/2008 12:00 PM 0 10/29/2008 3:00 PM 0 11/1/2008 6:00 PM 0 11/4/2008 9:00 PM 0 11/8/2008 12:00 AM 0 11/11/2008 3:00 AM 0
10/23/2008 10:00 AM 0 10/26/2008 1:00 PM 0 10/29/2008 4:00 PM 0 11/1/2008 7:00 PM 0 11/4/2008 10:00 PM 0 11/8/2008 1:00 AM 0 11/11/2008 4:00 AM 0
10/23/2008 11:00 AM 0 10/26/2008 2:00 PM 0 10/29/2008 5:00 PM 0 11/1/2008 8:00 PM 0 11/4/2008 11:00 PM 0 11/8/2008 2:00 AM 0 11/11/2008 5:00 AM 0
10/23/2008 12:00 PM 0 10/26/2008 3:00 PM 0 10/29/2008 6:00 PM 0 11/1/2008 9:00 PM 0 11/5/2008 12:00 AM 0 11/8/2008 3:00 AM 0 11/11/2008 6:00 AM 0
10/23/2008 1:00 PM 0 10/26/2008 4:00 PM 0 10/29/2008 7:00 PM 0 11/1/2008 10:00 PM 0 11/5/2008 1:00 AM 0 11/8/2008 4:00 AM 0 11/11/2008 7:00 AM 0
10/23/2008 2:00 PM 0 10/26/2008 5:00 PM 0 10/29/2008 8:00 PM 0 11/1/2008 11:00 PM 0 11/5/2008 2:00 AM 0 11/8/2008 5:00 AM 0 11/11/2008 8:00 AM 0.01
10/23/2008 3:00 PM 0 10/26/2008 6:00 PM 0 10/29/2008 9:00 PM 0 11/2/2008 12:00 AM 0 11/5/2008 3:00 AM 0 11/8/2008 6:00 AM 0 11/11/2008 9:00 AM 0
10/23/2008 4:00 PM 0 10/26/2008 7:00 PM 0 10/29/2008 10:00 PM 0 11/2/2008 1:00 AM 0 11/5/2008 4:00 AM 0 11/8/2008 7:00 AM 0 11/11/2008 10:00 AM 0
10/23/2008 5:00 PM 0 10/26/2008 8:00 PM 0 10/29/2008 11:00 PM 0 11/2/2008 2:00 AM 0 11/5/2008 5:00 AM 0 11/8/2008 8:00 AM 0 11/11/2008 11:00 AM 0
10/23/2008 6:00 PM 0 10/26/2008 9:00 PM 0.01 10/30/2008 12:00 AM 0 11/2/2008 3:00 AM 0 11/5/2008 6:00 AM 0 11/8/2008 9:00 AM 0 11/11/2008 12:00 PM 0
10/23/2008 7:00 PM 0 10/26/2008 10:00 PM 0 10/30/2008 1:00 AM 0 11/2/2008 4:00 AM 0 11/5/2008 7:00 AM 0 11/8/2008 10:00 AM 0 11/11/2008 1:00 PM 0
10/23/2008 8:00 PM 0 10/26/2008 11:00 PM 0 10/30/2008 2:00 AM 0 11/2/2008 5:00 AM 0 11/5/2008 8:00 AM 0 11/8/2008 11:00 AM 0.03 11/11/2008 2:00 PM 0
10/23/2008 9:00 PM 0 10/27/2008 12:00 AM 0 10/30/2008 3:00 AM 0 11/2/2008 6:00 AM 0 11/5/2008 9:00 AM 0 11/8/2008 12:00 PM 0 11/11/2008 3:00 PM 0
10/23/2008 10:00 PM 0 10/27/2008 1:00 AM 0 10/30/2008 4:00 AM 0 11/2/2008 7:00 AM 0 11/5/2008 10:00 AM 0.01 11/8/2008 1:00 PM 0 11/11/2008 4:00 PM 0
10/23/2008 11:00 PM 0 10/27/2008 2:00 AM 0 10/30/2008 5:00 AM 0 11/2/2008 8:00 AM 0 11/5/2008 11:00 AM 0 11/8/2008 2:00 PM 0 11/11/2008 5:00 PM 0
10/24/2008 12:00 AM 0 10/27/2008 3:00 AM 0 10/30/2008 6:00 AM 0 11/2/2008 9:00 AM 0 11/5/2008 12:00 PM 0 11/8/2008 3:00 PM 0.02 11/11/2008 6:00 PM 0
10/24/2008 1:00 AM 0 10/27/2008 4:00 AM 0 10/30/2008 7:00 AM 0 11/2/2008 10:00 AM 0 11/5/2008 1:00 PM 0 11/8/2008 4:00 PM 0 11/11/2008 7:00 PM 0
10/24/2008 2:00 AM 0 10/27/2008 5:00 AM 0 10/30/2008 8:00 AM 0 11/2/2008 11:00 AM 0 11/5/2008 2:00 PM 0 11/8/2008 5:00 PM 0 11/11/2008 8:00 PM 0
10/24/2008 3:00 AM 0 10/27/2008 6:00 AM 0 10/30/2008 9:00 AM 0 11/2/2008 12:00 PM 0 11/5/2008 3:00 PM 0 11/8/2008 6:00 PM 0 11/11/2008 9:00 PM 0
10/24/2008 4:00 AM 0 10/27/2008 7:00 AM 0 10/30/2008 10:00 AM 0 11/2/2008 1:00 PM 0 11/5/2008 4:00 PM 0 11/8/2008 7:00 PM 0 11/11/2008 10:00 PM 0
10/24/2008 5:00 AM 0 10/27/2008 8:00 AM 0 10/30/2008 11:00 AM 0 11/2/2008 2:00 PM 0 11/5/2008 5:00 PM 0 11/8/2008 8:00 PM 0 11/11/2008 11:00 PM 0
10/24/2008 6:00 AM 0 10/27/2008 9:00 AM 0 10/30/2008 12:00 PM 0 11/2/2008 3:00 PM 0 11/5/2008 6:00 PM 0 11/8/2008 9:00 PM 0 11/12/2008 12:00 AM 0
10/24/2008 7:00 AM 0 10/27/2008 10:00 AM 0 10/30/2008 1:00 PM 0 11/2/2008 4:00 PM 0 11/5/2008 7:00 PM 0 11/8/2008 10:00 PM 0 11/12/2008 1:00 AM 0
10/24/2008 8:00 AM 0 10/27/2008 11:00 AM 0 10/30/2008 2:00 PM 0 11/2/2008 5:00 PM 0 11/5/2008 8:00 PM 0 11/8/2008 11:00 PM 0 11/12/2008 2:00 AM 0
10/24/2008 9:00 AM 0.01 10/27/2008 12:00 PM 0 10/30/2008 3:00 PM 0 11/2/2008 6:00 PM 0 11/5/2008 9:00 PM 0 11/9/2008 12:00 AM 0 11/12/2008 3:00 AM 0
10/24/2008 10:00 AM 0 10/27/2008 1:00 PM 0 10/30/2008 4:00 PM 0 11/2/2008 7:00 PM 0 11/5/2008 10:00 PM 0 11/9/2008 1:00 AM 0 11/12/2008 4:00 AM 0
10/24/2008 11:00 AM 0.01 10/27/2008 2:00 PM 0 10/30/2008 5:00 PM 0 11/2/2008 8:00 PM 0 11/5/2008 11:00 PM 0 11/9/2008 2:00 AM 0 11/12/2008 5:00 AM 0
10/24/2008 12:00 PM 0 10/27/2008 3:00 PM 0 10/30/2008 6:00 PM 0 11/2/2008 9:00 PM 0 11/6/2008 12:00 AM 0 11/9/2008 3:00 AM 0 11/12/2008 6:00 AM 0
10/24/2008 1:00 PM 0 10/27/2008 4:00 PM 0.01 10/30/2008 7:00 PM 0 11/2/2008 10:00 PM 0 11/6/2008 1:00 AM 0 11/9/2008 4:00 AM 0 11/12/2008 7:00 AM 0
10/24/2008 2:00 PM 0 10/27/2008 5:00 PM 0.03 10/30/2008 8:00 PM 0 11/2/2008 11:00 PM 0 11/6/2008 2:00 AM 0 11/9/2008 5:00 AM 0 11/12/2008 8:00 AM 0
10/24/2008 3:00 PM 0 10/27/2008 6:00 PM 0.01 10/30/2008 9:00 PM 0 11/3/2008 12:00 AM 0 11/6/2008 3:00 AM 0 11/9/2008 6:00 AM 0 11/12/2008 9:00 AM 0
10/24/2008 4:00 PM 0 10/27/2008 7:00 PM 0.02 10/30/2008 10:00 PM 0 11/3/2008 1:00 AM 0 11/6/2008 4:00 AM 0 11/9/2008 7:00 AM 0 11/12/2008 10:00 AM 0
10/24/2008 5:00 PM 0 10/27/2008 8:00 PM 0.04 10/30/2008 11:00 PM 0 11/3/2008 2:00 AM 0 11/6/2008 5:00 AM 0 11/9/2008 8:00 AM 0 11/12/2008 11:00 AM 0
10/24/2008 6:00 PM 0 10/27/2008 9:00 PM 0.06 10/31/2008 12:00 AM 0 11/3/2008 3:00 AM 0 11/6/2008 6:00 AM 0 11/9/2008 9:00 AM 0 11/12/2008 12:00 PM 0
10/24/2008 7:00 PM 0 10/27/2008 10:00 PM 0.03 10/31/2008 1:00 AM 0 11/3/2008 4:00 AM 0 11/6/2008 7:00 AM 0 11/9/2008 10:00 AM 0 11/12/2008 1:00 PM 0
10/24/2008 8:00 PM 0 10/27/2008 11:00 PM 0.01 10/31/2008 2:00 AM 0 11/3/2008 5:00 AM 0 11/6/2008 8:00 AM 0 11/9/2008 11:00 AM 0 11/12/2008 2:00 PM 0
10/24/2008 9:00 PM 0 10/28/2008 12:00 AM 0 10/31/2008 3:00 AM 0 11/3/2008 6:00 AM 0 11/6/2008 9:00 AM 0 11/9/2008 12:00 PM 0 11/12/2008 3:00 PM 0
10/24/2008 10:00 PM 0 10/28/2008 1:00 AM 0 10/31/2008 4:00 AM 0 11/3/2008 7:00 AM 0 11/6/2008 10:00 AM 0 11/9/2008 1:00 PM 0 11/12/2008 4:00 PM 0
10/24/2008 11:00 PM 0 10/28/2008 2:00 AM 0 10/31/2008 5:00 AM 0 11/3/2008 8:00 AM 0.01 11/6/2008 11:00 AM 0 11/9/2008 2:00 PM 0 11/12/2008 5:00 PM 0
10/25/2008 12:00 AM 0 10/28/2008 3:00 AM 0 10/31/2008 6:00 AM 0 11/3/2008 9:00 AM 0 11/6/2008 12:00 PM 0.01 11/9/2008 3:00 PM 0 11/12/2008 6:00 PM 0
10/25/2008 1:00 AM 0 10/28/2008 4:00 AM 0 10/31/2008 7:00 AM 0 11/3/2008 10:00 AM 0 11/6/2008 1:00 PM 0 11/9/2008 4:00 PM 0 11/12/2008 7:00 PM 0
10/25/2008 2:00 AM 0 10/28/2008 5:00 AM 0 10/31/2008 8:00 AM 0 11/3/2008 11:00 AM 0 11/6/2008 2:00 PM 0 11/9/2008 5:00 PM 0 11/12/2008 8:00 PM 0
10/25/2008 3:00 AM 0 10/28/2008 6:00 AM 0 10/31/2008 9:00 AM 0 11/3/2008 12:00 PM 0 11/6/2008 3:00 PM 0 11/9/2008 6:00 PM 0 11/12/2008 9:00 PM 0
10/25/2008 4:00 AM 0 10/28/2008 7:00 AM 0 10/31/2008 10:00 AM 0 11/3/2008 1:00 PM 0 11/6/2008 4:00 PM 0 11/9/2008 7:00 PM 0 11/12/2008 10:00 PM 0
10/25/2008 5:00 AM 0 10/28/2008 8:00 AM 0 10/31/2008 11:00 AM 0 11/3/2008 2:00 PM 0 11/6/2008 5:00 PM 0 11/9/2008 8:00 PM 0 11/12/2008 11:00 PM 0
10/25/2008 6:00 AM 0.01 10/28/2008 9:00 AM 0.02 10/31/2008 12:00 PM 0.1 11/3/2008 3:00 PM 0 11/6/2008 6:00 PM 0 11/9/2008 9:00 PM 0 11/13/2008 12:00 AM 0
10/25/2008 7:00 AM 0 10/28/2008 10:00 AM 0 10/31/2008 1:00 PM 0.22 11/3/2008 4:00 PM 0 11/6/2008 7:00 PM 0 11/9/2008 10:00 PM 0 11/13/2008 1:00 AM 0
10/25/2008 8:00 AM 0.04 10/28/2008 11:00 AM 0 10/31/2008 2:00 PM 0.21 11/3/2008 5:00 PM 0 11/6/2008 8:00 PM 0 11/9/2008 11:00 PM 0 11/13/2008 2:00 AM 0
10/25/2008 9:00 AM 0.04 10/28/2008 12:00 PM 0 10/31/2008 3:00 PM 0.15 11/3/2008 6:00 PM 0 11/6/2008 9:00 PM 0 11/10/2008 12:00 AM 0 11/13/2008 3:00 AM 0
10/25/2008 10:00 AM 0.06 10/28/2008 1:00 PM 0 10/31/2008 4:00 PM 0.11 11/3/2008 7:00 PM 0 11/6/2008 10:00 PM 0 11/10/2008 1:00 AM 0 11/13/2008 4:00 AM 0.02
10/25/2008 11:00 AM 0.1 10/28/2008 2:00 PM 0 10/31/2008 5:00 PM 0.08 11/3/2008 8:00 PM 0 11/6/2008 11:00 PM 0 11/10/2008 2:00 AM 0 11/13/2008 5:00 AM 0
10/25/2008 12:00 PM 0.11 10/28/2008 3:00 PM 0.04 10/31/2008 6:00 PM 0.07 11/3/2008 9:00 PM 0 11/7/2008 12:00 AM 0 11/10/2008 3:00 AM 0 11/13/2008 6:00 AM 0
10/25/2008 1:00 PM 0.17 10/28/2008 4:00 PM 0 10/31/2008 7:00 PM 0.06 11/3/2008 10:00 PM 0 11/7/2008 1:00 AM 0 11/10/2008 4:00 AM 0.01 11/13/2008 7:00 AM 0
10/25/2008 2:00 PM 0.26 10/28/2008 5:00 PM 0 10/31/2008 8:00 PM 0.07 11/3/2008 11:00 PM 0 11/7/2008 2:00 AM 0 11/10/2008 5:00 AM 0.01 11/13/2008 8:00 AM 0.01
10/25/2008 3:00 PM 0.4 10/28/2008 6:00 PM 0 10/31/2008 9:00 PM 0.04 11/4/2008 12:00 AM 0 11/7/2008 3:00 AM 0 11/10/2008 6:00 AM 0 11/13/2008 9:00 AM 0
10/25/2008 4:00 PM 0.38 10/28/2008 7:00 PM 0 10/31/2008 10:00 PM 0.03 11/4/2008 1:00 AM 0 11/7/2008 4:00 AM 0 11/10/2008 7:00 AM 0 11/13/2008 10:00 AM 0
10/25/2008 5:00 PM 0.37 10/28/2008 8:00 PM 0 10/31/2008 11:00 PM 0.03 11/4/2008 2:00 AM 0 11/7/2008 5:00 AM 0 11/10/2008 8:00 AM 0 11/13/2008 11:00 AM 0.03
10/25/2008 6:00 PM 0.36 10/28/2008 9:00 PM 0 11/1/2008 12:00 AM 0.02 11/4/2008 3:00 AM 0 11/7/2008 6:00 AM 0 11/10/2008 9:00 AM 0 11/13/2008 12:00 PM 0.02
10/25/2008 7:00 PM 0.3 10/28/2008 10:00 PM 0 11/1/2008 1:00 AM 0.02 11/4/2008 4:00 AM 0 11/7/2008 7:00 AM 0 11/10/2008 10:00 AM 0 11/13/2008 1:00 PM 0.02
10/25/2008 8:00 PM 0.04 10/28/2008 11:00 PM 0 11/1/2008 2:00 AM 0.01 11/4/2008 5:00 AM 0 11/7/2008 8:00 AM 0 11/10/2008 11:00 AM 0.01 11/13/2008 2:00 PM 0
10/25/2008 9:00 PM 0.03 10/29/2008 12:00 AM 0 11/1/2008 3:00 AM 0.01 11/4/2008 6:00 AM 0 11/7/2008 9:00 AM 0 11/10/2008 12:00 PM 0 11/13/2008 3:00 PM 0
10/25/2008 10:00 PM 0 10/29/2008 1:00 AM 0 11/1/2008 4:00 AM 0.01 11/4/2008 7:00 AM 0 11/7/2008 10:00 AM 0 11/10/2008 1:00 PM 0 11/13/2008 4:00 PM 0
10/25/2008 11:00 PM 0 10/29/2008 2:00 AM 0 11/1/2008 5:00 AM 0 11/4/2008 8:00 AM 0 11/7/2008 11:00 AM InVld 11/10/2008 2:00 PM 0 11/13/2008 5:00 PM 0.01
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11/13/2008 6:00 PM 0 11/16/2008 9:00 PM 0 11/20/2008 12:00 AM 0 11/23/2008 3:00 AM 0 11/26/2008 6:00 AM 0 11/29/2008 9:00 AM 0
11/13/2008 7:00 PM 0.01 11/16/2008 10:00 PM 0 11/20/2008 1:00 AM 0 11/23/2008 4:00 AM 0 11/26/2008 7:00 AM 0 11/29/2008 10:00 AM 0
11/13/2008 8:00 PM 0.01 11/16/2008 11:00 PM 0 11/20/2008 2:00 AM 0 11/23/2008 5:00 AM 0 11/26/2008 8:00 AM 0 11/29/2008 11:00 AM 0
11/13/2008 9:00 PM 0.01 11/17/2008 12:00 AM 0 11/20/2008 3:00 AM 0 11/23/2008 6:00 AM 0 11/26/2008 9:00 AM 0 11/29/2008 12:00 PM 0
11/13/2008 10:00 PM 0.02 11/17/2008 1:00 AM 0 11/20/2008 4:00 AM 0 11/23/2008 7:00 AM 0 11/26/2008 10:00 AM 0 11/29/2008 1:00 PM 0
11/13/2008 11:00 PM 0 11/17/2008 2:00 AM 0 11/20/2008 5:00 AM 0 11/23/2008 8:00 AM 0 11/26/2008 11:00 AM 0 11/29/2008 2:00 PM 0
11/14/2008 12:00 AM 0 11/17/2008 3:00 AM 0 11/20/2008 6:00 AM 0 11/23/2008 9:00 AM 0 11/26/2008 12:00 PM 0 11/29/2008 3:00 PM 0
11/14/2008 1:00 AM 0 11/17/2008 4:00 AM 0 11/20/2008 7:00 AM 0 11/23/2008 10:00 AM 0 11/26/2008 1:00 PM 0.01 11/29/2008 4:00 PM 0
11/14/2008 2:00 AM 0 11/17/2008 5:00 AM 0 11/20/2008 8:00 AM 0 11/23/2008 11:00 AM 0 11/26/2008 2:00 PM 0 11/29/2008 5:00 PM 0
11/14/2008 3:00 AM 0.01 11/17/2008 6:00 AM 0 11/20/2008 9:00 AM 0 11/23/2008 12:00 PM 0 11/26/2008 3:00 PM 0 11/29/2008 6:00 PM 0
11/14/2008 4:00 AM 0 11/17/2008 7:00 AM 0 11/20/2008 10:00 AM 0 11/23/2008 1:00 PM 0 11/26/2008 4:00 PM 0 11/29/2008 7:00 PM 0
11/14/2008 5:00 AM 0 11/17/2008 8:00 AM 0 11/20/2008 11:00 AM 0 11/23/2008 2:00 PM 0 11/26/2008 5:00 PM 0 11/29/2008 8:00 PM 0
11/14/2008 6:00 AM 0 11/17/2008 9:00 AM 0 11/20/2008 12:00 PM 0 11/23/2008 3:00 PM 0 11/26/2008 6:00 PM 0 11/29/2008 9:00 PM 0
11/14/2008 7:00 AM 0 11/17/2008 10:00 AM 0 11/20/2008 1:00 PM 0 11/23/2008 4:00 PM 0 11/26/2008 7:00 PM 0 11/29/2008 10:00 PM 0
11/14/2008 8:00 AM 0 11/17/2008 11:00 AM 0 11/20/2008 2:00 PM 0 11/23/2008 5:00 PM 0 11/26/2008 8:00 PM 0 11/29/2008 11:00 PM 0
11/14/2008 9:00 AM 0 11/17/2008 12:00 PM 0 11/20/2008 3:00 PM 0 11/23/2008 6:00 PM 0 11/26/2008 9:00 PM 0 11/30/2008 12:00 AM 0
11/14/2008 10:00 AM 0 11/17/2008 1:00 PM 0 11/20/2008 4:00 PM 0 11/23/2008 7:00 PM 0 11/26/2008 10:00 PM 0 11/30/2008 1:00 AM 0
11/14/2008 11:00 AM 0 11/17/2008 2:00 PM 0 11/20/2008 5:00 PM 0 11/23/2008 8:00 PM 0 11/26/2008 11:00 PM 0 11/30/2008 2:00 AM 0
11/14/2008 12:00 PM 0.01 11/17/2008 3:00 PM 0 11/20/2008 6:00 PM 0 11/23/2008 9:00 PM 0 11/27/2008 12:00 AM 0 11/30/2008 3:00 AM 0
11/14/2008 1:00 PM 0 11/17/2008 4:00 PM 0 11/20/2008 7:00 PM 0 11/23/2008 10:00 PM 0 11/27/2008 1:00 AM 0 11/30/2008 4:00 AM 0
11/14/2008 2:00 PM 0 11/17/2008 5:00 PM 0 11/20/2008 8:00 PM 0 11/23/2008 11:00 PM 0 11/27/2008 2:00 AM 0 11/30/2008 5:00 AM 0
11/14/2008 3:00 PM 0 11/17/2008 6:00 PM 0 11/20/2008 9:00 PM 0 11/24/2008 12:00 AM 0 11/27/2008 3:00 AM 0 11/30/2008 6:00 AM 0
11/14/2008 4:00 PM 0 11/17/2008 7:00 PM 0 11/20/2008 10:00 PM 0 11/24/2008 1:00 AM 0 11/27/2008 4:00 AM 0 11/30/2008 7:00 AM 0
11/14/2008 5:00 PM 0 11/17/2008 8:00 PM 0 11/20/2008 11:00 PM 0 11/24/2008 2:00 AM 0 11/27/2008 5:00 AM 0 11/30/2008 8:00 AM 0
11/14/2008 6:00 PM 0 11/17/2008 9:00 PM 0 11/21/2008 12:00 AM 0 11/24/2008 3:00 AM 0 11/27/2008 6:00 AM 0 11/30/2008 9:00 AM 0
11/14/2008 7:00 PM 0 11/17/2008 10:00 PM 0 11/21/2008 1:00 AM 0 11/24/2008 4:00 AM 0 11/27/2008 7:00 AM 0 11/30/2008 10:00 AM 0
11/14/2008 8:00 PM 0 11/17/2008 11:00 PM 0 11/21/2008 2:00 AM 0 11/24/2008 5:00 AM 0 11/27/2008 8:00 AM 0 11/30/2008 11:00 AM 0
11/14/2008 9:00 PM 0 11/18/2008 12:00 AM 0 11/21/2008 3:00 AM 0 11/24/2008 6:00 AM 0 11/27/2008 9:00 AM 0 11/30/2008 12:00 PM 0
11/14/2008 10:00 PM 0 11/18/2008 1:00 AM 0 11/21/2008 4:00 AM 0 11/24/2008 7:00 AM 0 11/27/2008 10:00 AM 0 11/30/2008 1:00 PM 0
11/14/2008 11:00 PM 0 11/18/2008 2:00 AM 0 11/21/2008 5:00 AM 0 11/24/2008 8:00 AM 0.01 11/27/2008 11:00 AM 0 11/30/2008 2:00 PM 0.01
11/15/2008 12:00 AM 0 11/18/2008 3:00 AM 0 11/21/2008 6:00 AM 0 11/24/2008 9:00 AM 0 11/27/2008 12:00 PM 0 11/30/2008 3:00 PM 0.02
11/15/2008 1:00 AM 0 11/18/2008 4:00 AM 0 11/21/2008 7:00 AM 0 11/24/2008 10:00 AM 0 11/27/2008 1:00 PM 0 11/30/2008 4:00 PM 0.02
11/15/2008 2:00 AM 0 11/18/2008 5:00 AM 0 11/21/2008 8:00 AM 0 11/24/2008 11:00 AM 0.03 11/27/2008 2:00 PM 0 11/30/2008 5:00 PM 0.06
11/15/2008 3:00 AM 0 11/18/2008 6:00 AM 0 11/21/2008 9:00 AM 0 11/24/2008 12:00 PM 0 11/27/2008 3:00 PM 0 11/30/2008 6:00 PM 0.11
11/15/2008 4:00 AM 0 11/18/2008 7:00 AM 0 11/21/2008 10:00 AM 0 11/24/2008 1:00 PM 0 11/27/2008 4:00 PM 0 11/30/2008 7:00 PM 0.07
11/15/2008 5:00 AM 0 11/18/2008 8:00 AM 0 11/21/2008 11:00 AM 0 11/24/2008 2:00 PM 0 11/27/2008 5:00 PM 0 11/30/2008 8:00 PM 0.04
11/15/2008 6:00 AM 0 11/18/2008 9:00 AM 0 11/21/2008 12:00 PM 0 11/24/2008 3:00 PM 0 11/27/2008 6:00 PM 0 11/30/2008 9:00 PM 0.01
11/15/2008 7:00 AM 0 11/18/2008 10:00 AM 0 11/21/2008 1:00 PM 0 11/24/2008 4:00 PM 0 11/27/2008 7:00 PM 0 11/30/2008 10:00 PM 0.01
11/15/2008 8:00 AM 0.06 11/18/2008 11:00 AM 0 11/21/2008 2:00 PM 0 11/24/2008 5:00 PM 0 11/27/2008 8:00 PM 0 11/30/2008 11:00 PM 0.06
11/15/2008 9:00 AM 0.01 11/18/2008 12:00 PM 0 11/21/2008 3:00 PM 0 11/24/2008 6:00 PM 0 11/27/2008 9:00 PM 0 12/1/2008 12:00 AM 0.1
11/15/2008 10:00 AM 0.19 11/18/2008 1:00 PM 0 11/21/2008 4:00 PM 0 11/24/2008 7:00 PM 0.04 11/27/2008 10:00 PM 0
11/15/2008 11:00 AM 0.07 11/18/2008 2:00 PM 0 11/21/2008 5:00 PM 0 11/24/2008 8:00 PM 0.05 11/27/2008 11:00 PM 0
11/15/2008 12:00 PM 0.05 11/18/2008 3:00 PM 0 11/21/2008 6:00 PM 0 11/24/2008 9:00 PM 0.06 11/28/2008 12:00 AM 0
11/15/2008 1:00 PM 0.01 11/18/2008 4:00 PM 0 11/21/2008 7:00 PM 0 11/24/2008 10:00 PM 0.1 11/28/2008 1:00 AM 0
11/15/2008 2:00 PM 0 11/18/2008 5:00 PM 0 11/21/2008 8:00 PM 0 11/24/2008 11:00 PM 0.1 11/28/2008 2:00 AM 0
11/15/2008 3:00 PM 0 11/18/2008 6:00 PM 0 11/21/2008 9:00 PM 0 11/25/2008 12:00 AM 0.07 11/28/2008 3:00 AM 0
11/15/2008 4:00 PM 0 11/18/2008 7:00 PM 0 11/21/2008 10:00 PM 0 11/25/2008 1:00 AM 0.06 11/28/2008 4:00 AM 0
11/15/2008 5:00 PM 0.04 11/18/2008 8:00 PM 0 11/21/2008 11:00 PM 0 11/25/2008 2:00 AM 0.01 11/28/2008 5:00 AM 0
11/15/2008 6:00 PM 0.14 11/18/2008 9:00 PM 0 11/22/2008 12:00 AM 0 11/25/2008 3:00 AM 0.01 11/28/2008 6:00 AM 0
11/15/2008 7:00 PM 0 11/18/2008 10:00 PM 0 11/22/2008 1:00 AM 0 11/25/2008 4:00 AM 0.02 11/28/2008 7:00 AM 0
11/15/2008 8:00 PM 0.01 11/18/2008 11:00 PM 0 11/22/2008 2:00 AM 0 11/25/2008 5:00 AM 0.02 11/28/2008 8:00 AM 0
11/15/2008 9:00 PM 0 11/19/2008 12:00 AM 0 11/22/2008 3:00 AM 0 11/25/2008 6:00 AM 0.01 11/28/2008 9:00 AM 0
11/15/2008 10:00 PM 0 11/19/2008 1:00 AM 0 11/22/2008 4:00 AM 0 11/25/2008 7:00 AM 0.02 11/28/2008 10:00 AM 0
11/15/2008 11:00 PM 0.06 11/19/2008 2:00 AM 0 11/22/2008 5:00 AM 0 11/25/2008 8:00 AM 0.03 11/28/2008 11:00 AM 0
11/16/2008 12:00 AM 0.05 11/19/2008 3:00 AM 0 11/22/2008 6:00 AM 0 11/25/2008 9:00 AM 0.01 11/28/2008 12:00 PM 0
11/16/2008 1:00 AM 0.04 11/19/2008 4:00 AM 0 11/22/2008 7:00 AM 0 11/25/2008 10:00 AM 0.03 11/28/2008 1:00 PM 0
11/16/2008 2:00 AM 0 11/19/2008 5:00 AM 0 11/22/2008 8:00 AM 0 11/25/2008 11:00 AM 0.01 11/28/2008 2:00 PM 0.01
11/16/2008 3:00 AM 0 11/19/2008 6:00 AM 0 11/22/2008 9:00 AM 0 11/25/2008 12:00 PM 0.04 11/28/2008 3:00 PM 0
11/16/2008 4:00 AM 0 11/19/2008 7:00 AM 0 11/22/2008 10:00 AM 0 11/25/2008 1:00 PM 0.01 11/28/2008 4:00 PM 0
11/16/2008 5:00 AM 0 11/19/2008 8:00 AM 0 11/22/2008 11:00 AM 0 11/25/2008 2:00 PM 0.01 11/28/2008 5:00 PM 0
11/16/2008 6:00 AM 0 11/19/2008 9:00 AM 0 11/22/2008 12:00 PM 0 11/25/2008 3:00 PM 0 11/28/2008 6:00 PM 0
11/16/2008 7:00 AM 0 11/19/2008 10:00 AM 0 11/22/2008 1:00 PM 0 11/25/2008 4:00 PM 0 11/28/2008 7:00 PM 0
11/16/2008 8:00 AM 0 11/19/2008 11:00 AM 0 11/22/2008 2:00 PM 0 11/25/2008 5:00 PM 0.01 11/28/2008 8:00 PM 0
11/16/2008 9:00 AM 0.01 11/19/2008 12:00 PM 0 11/22/2008 3:00 PM 0 11/25/2008 6:00 PM 0 11/28/2008 9:00 PM 0
11/16/2008 10:00 AM 0 11/19/2008 1:00 PM 0 11/22/2008 4:00 PM 0 11/25/2008 7:00 PM 0 11/28/2008 10:00 PM 0
11/16/2008 11:00 AM 0.01 11/19/2008 2:00 PM 0 11/22/2008 5:00 PM 0 11/25/2008 8:00 PM 0 11/28/2008 11:00 PM 0
11/16/2008 12:00 PM 0 11/19/2008 3:00 PM 0 11/22/2008 6:00 PM 0 11/25/2008 9:00 PM 0 11/29/2008 12:00 AM 0
11/16/2008 1:00 PM 0 11/19/2008 4:00 PM 0 11/22/2008 7:00 PM 0 11/25/2008 10:00 PM 0 11/29/2008 1:00 AM 0
11/16/2008 2:00 PM 0.01 11/19/2008 5:00 PM 0 11/22/2008 8:00 PM 0 11/25/2008 11:00 PM 0 11/29/2008 2:00 AM 0
11/16/2008 3:00 PM 0 11/19/2008 6:00 PM 0 11/22/2008 9:00 PM 0 11/26/2008 12:00 AM 0 11/29/2008 3:00 AM 0
11/16/2008 4:00 PM 0 11/19/2008 7:00 PM 0 11/22/2008 10:00 PM 0 11/26/2008 1:00 AM 0 11/29/2008 4:00 AM 0
11/16/2008 5:00 PM 0 11/19/2008 8:00 PM 0 11/22/2008 11:00 PM 0 11/26/2008 2:00 AM 0 11/29/2008 5:00 AM 0
11/16/2008 6:00 PM 0 11/19/2008 9:00 PM 0 11/23/2008 12:00 AM 0 11/26/2008 3:00 AM 0 11/29/2008 6:00 AM 0
11/16/2008 7:00 PM 0 11/19/2008 10:00 PM 0 11/23/2008 1:00 AM 0 11/26/2008 4:00 AM 0 11/29/2008 7:00 AM 0
11/16/2008 8:00 PM 0 11/19/2008 11:00 PM 0 11/23/2008 2:00 AM 0 11/26/2008 5:00 AM 0 11/29/2008 8:00 AM 0



 

 

 

 

 

 

 

APPENDIX M 

Well Driller’s Logs 

Q1 Well Test
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02/11/2009 10:09 3340331151 TITAt,~ DRILLIHG PAGE 03 

264 COUNTY HIGHWAY 38 ARKVILLE, NY 12406 
845~586-4000 1~800-468-4826 . 

BeJleayre Realty 
FIE:ischn1anns, NY 

1212211978 

1}-24 gravel &; sand 
24-46 blue stone 
46-lt 1 red shale 
111~123 red shale 

TOTALDRJLLING: 123; 
TOTAL CASING: 33' 
YIELD: 20 GPM 
DRIVE SHOE 

/.
i I 

/ 



02/11/2009 10:09 3340331IE.1 TITA~~ DRILLIHG PAGE '12 

264 COUNTY HIGHWAY 38 ARKVILLE, NY 12406 
84~-586-4000 1~800-468·4826 

EltieBernstein 

HighmountT NY 


8/1985 

(}..& 
8-23 
23-48 
48-62 
62-&0 
80-85 
8:5·93 
93-130 
130r133 
133~14g 

14&·201 
20l-230 
230~255 

255-448 

hardpan 
blue stone 
grOOrt sandstone 
brown sandsmne 
blue stone 
~n~dstone\ 
red sandstone 
red shale 
grey shale 
red shale 
grey shale 
red shalE~ 
greyshtUe 
red shale 

TOTAL DRILLING: 44&' 
TOTAL CASING; 20' 
YIELD: 5GPM 
DR1V£SHOE 



10/07/2008 14:58 3340331151 TITAN DRILLING PAGE 03 

264 COUNlY HIGHWAY 38 ARKV1LlE, NY 12406 
845-586-4000 1-800-468-4B26 

Cross Road Venture~ 
Mora.n Rd. Well If 2 
fleischmanns, NY 

9f29!OS 
8" WELL 

0-6 broken rock 
6--35 blue sand.~tonc 
35-60 ted shale 
60-72 blue sandstone 
72-89 rcd !!aJldstone 
89- tOl red shale 
IOI-lI5 blue sandstone 
115-127 red sandstone 
127·141 blue sandstone 
141·160 red shale 
160·190 blue sandstone 
190-204 red sandstone 
204-242 blue sandstone 
242·268 red shale 
268-279 blue sandstone 
279·292 red sandstone 
292-306 red shale 
306·351 blue sandstone 
351-310 red sandstone 
370·3t4 red shale 
384-391 red sandstone 
391-411 blue sandstone 
411-422 red sandstone 
422-440 blue sandstone 
440-462 red shale 
462-4!O red sandst.one 
480-4tS blue sandstone 

TOT~L DRrLLrNG: 498' 
TOTAL CASING: 20', 
YIEtID: 15 GPM 
DRlVESHOE 
GROUT 

'.......,-
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

(1) coun;Q;,::a1ffif.Q... ;11 
~ (3) DEC WeI! Number 

'2) Township 

WELL COMPLETION REPORT 


In. 

It. I 
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Village of Fleischmanns Spring Flow Data 
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Date Time 100 ms Level Temperature Q cfs Q gpm

11/1/2008 0:10:15 0 2.45696 7.304 0.413546016 185.5994519

11/1/2008 2:10:15 0 2.46162 7.305 0.421493882 189.1664541

11/1/2008 4:10:15 0 2.45782 7.307 0.415005961 186.2546755

11/1/2008 6:10:15 0 2.46673 7.317 0.430313808 193.124837

11/1/2008 8:10:15 0 2.49145 7.337 0.474539621 212.9733821

11/1/2008 10:10:15 0 2.47626 7.351 0.447056447 200.6389333

11/1/2008 12:10:15 0 2.48904 7.363 0.470113478 210.9869288

11/1/2008 14:10:15 0 2.46987 7.375 0.435787934 195.5816248

11/1/2008 16:10:15 0 2.47613 7.384 0.446825475 200.5352734

11/1/2008 18:10:15 0 2.47815 7.386 0.450422508 202.1496214

11/1/2008 20:10:15 0 2.48913 7.385 0.470278322 211.060911

11/1/2008 22:10:15 0 2.48345 7.384 0.459942667 206.422269

11/2/2008 0:10:15 0 2.48988 7.38 0.471653375 211.6780346

11/2/2008 2:10:15 0 2.48394 7.376 0.460828871 206.8199974

11/2/2008 4:10:15 0 2.47801 7.369 0.45017265 202.0374854

11/2/2008 6:10:15 0 2.49278 7.365 0.476992929 214.0744263

11/2/2008 8:10:15 0 2.4946 7.359 0.480362394 215.5866424

11/2/2008 10:10:15 0 2.4926 7.359 0.476660458 213.9252135

11/2/2008 12:10:15 0 2.48916 7.36 0.470333278 211.0855752

11/2/2008 14:10:15 0 2.48439 7.359 0.461643634 207.1856628

11/2/2008 16:10:15 0 2.48123 7.358 0.455940435 204.6260673

11/2/2008 18:10:15 0 2.47885 7.358 0.451673043 202.7108617

11/2/2008 20:10:15 0 2.48398 7.355 0.460901259 206.8524853

11/2/2008 22:10:15 0 2.48355 7.354 0.460123442 206.5034007

11/3/2008 0:10:15 0 2.48522 7.35 0.463148684 207.8611294

11/3/2008 2:10:15 0 2.48537 7.349 0.463420995 207.9833424

11/3/2008 4:10:15 0 2.48318 7.352 0.459454788 206.2033088

11/3/2008 6:10:15 0 2.48645 7.352 0.465384467 208.864549

11/3/2008 8:10:15 0 2.48773 7.351 0.467717999 209.911838

11/3/2008 10:10:15 0 2.47634 7.351 0.447198619 200.70274

11/3/2008 12:10:15 0 2.4936 7.354 0.478509278 214.7549639

11/3/2008 14:10:15 0 2.47343 7.357 0.442044558 198.3895975

11/3/2008 16:10:15 0 2.47918 7.359 0.452263303 202.9757703

11/3/2008 18:10:15 0 2.48722 7.363 0.466787393 209.4941821

11/3/2008 20:10:15 0 2.46665 7.365 0.430174882 193.062487

11/3/2008 22:10:15 0 2.49393 7.367 0.479120331 215.0292046

11/4/2008 0:10:15 0 2.49627 7.366 0.483466684 216.9798479

11/4/2008 2:10:15 0 2.48053 7.364 0.45468282 204.0616497

11/4/2008 4:10:15 0 2.48338 7.362 0.45981615 206.3654882

11/4/2008 6:10:15 0 2.49122 7.361 0.474116135 212.7833213

11/4/2008 8:10:15 0 2.49742 7.362 0.485611349 217.9423732

11/4/2008 10:10:15 0 2.48568 7.362 0.463984074 208.2360526

11/4/2008 12:10:15 0 2.48682 7.364 0.466058284 209.166958

11/4/2008 14:10:15 0 2.49302 7.365 0.477436439 214.2734739

11/4/2008 16:10:15 0 2.48724 7.366 0.466823867 209.5105514

11/4/2008 18:10:15 0 2.4843 7.364 0.461480612 207.1124987

11/4/2008 20:10:15 0 2.47755 7.365 0.449352275 201.6693012

11/4/2008 22:10:15 0 2.49713 7.363 0.485069983 217.6994084

11/5/2008 0:10:15 0 2.48854 7.362 0.469198306 210.5761999

11/5/2008 2:10:15 0 2.48631 7.361 0.465129662 208.7501924

11/5/2008 4:10:15 0 2.47935 7.362 0.452567557 203.1123194

11/5/2008 6:10:15 0 2.48479 7.361 0.462368592 207.5110242

11/5/2008 8:10:15 0 2.48322 7.361 0.459527047 206.2357386

11/5/2008 10:10:15 0 2.48166 7.362 0.456714004 204.9732449

Fleischmanns Springs Flow Data
November 1 -17, 2008
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11/5/2008 12:05:19 0 2.49468 7.371 0.480510829 215.65326

11/5/2008 14:05:19 0 2.4613 7.39 0.420945201 188.9202062

11/5/2008 16:05:19 0 2.44718 7.401 0.397159937 178.2453795

11/5/2008 18:05:19 0 2.45012 7.403 0.402044052 180.4373704

11/5/2008 20:05:19 0 2.44119 7.403 0.387319567 173.8290216

11/5/2008 22:05:19 0 2.44299 7.401 0.390261043 175.1491561

11/6/2008 0:05:19 0 2.44644 7.4 0.39593624 177.6961847

11/6/2008 2:05:19 0 2.44502 7.4 0.393594409 176.6451705

11/6/2008 4:05:19 0 2.44796 7.399 0.398452232 178.8253618

11/6/2008 6:05:19 0 2.44543 7.4 0.394269715 176.9482483

11/6/2008 8:05:19 0 2.44124 7.4 0.387401094 173.8656111

11/6/2008 10:05:19 0 2.44441 7.401 0.392590969 176.1948268

11/6/2008 12:05:19 0 2.43778 7.402 0.381783668 171.3445102

11/6/2008 14:05:19 0 2.47612 7.374 0.446807711 200.5273009

11/6/2008 16:05:19 0 2.47507 7.374 0.444944843 199.6912455

11/6/2008 18:05:19 0 2.47284 7.374 0.441003945 197.9225704

11/6/2008 20:05:19 0 2.47397 7.374 0.442998273 198.817625

11/6/2008 22:05:19 0 2.4718 7.373 0.439173226 197.1009437

11/7/2008 0:05:19 0 2.47253 7.373 0.440457772 197.6774479

11/7/2008 2:05:19 0 2.4707 7.372 0.437241859 196.2341462

11/7/2008 4:05:19 0 2.47271 7.372 0.440774855 197.8197549

11/7/2008 6:05:19 0 2.47219 7.372 0.43985921 197.4088134

11/7/2008 8:05:19 0 2.47992 7.37 0.453588598 203.5705626

11/7/2008 10:05:19 0 2.47795 7.372 0.450065594 201.9894385

11/7/2008 12:05:19 0 2.4718 7.373 0.439173226 197.1009437

11/7/2008 14:05:19 0 2.46674 7.374 0.430331176 193.1326316

11/7/2008 16:05:19 0 2.46566 7.376 0.428457899 192.2919051

11/7/2008 18:05:19 0 2.46438 7.376 0.426244066 191.2983368

11/7/2008 20:05:19 0 2.46529 7.377 0.427817256 192.0043844

11/7/2008 22:05:19 0 2.46053 7.376 0.419626695 188.3284608

11/8/2008 0:05:19 0 2.46613 7.375 0.429272519 192.6575064

11/8/2008 2:05:19 0 2.46565 7.376 0.428440577 192.2841309

11/8/2008 4:05:19 0 2.46995 7.375 0.435927945 195.6444616

11/8/2008 6:05:19 0 2.46672 7.376 0.430296441 193.1170426

11/8/2008 8:05:19 0 2.46457 7.375 0.426572247 191.4456244

11/8/2008 10:05:19 0 2.471 7.375 0.437768089 196.4703182

11/8/2008 12:05:19 0 2.4709 7.376 0.437592636 196.3915752

11/8/2008 14:05:19 0 2.4652 7.377 0.427661511 191.934486

11/8/2008 16:05:19 0 2.46977 7.376 0.435612958 195.5030957

11/8/2008 18:05:19 0 2.46659 7.375 0.430070705 193.0157324

11/8/2008 20:05:19 0 2.46457 7.375 0.426572247 191.4456244

11/8/2008 22:05:19 0 2.46634 7.373 0.429636798 192.8209948

11/9/2008 0:05:19 0 2.46078 7.372 0.42005451 188.5204639

11/9/2008 2:05:19 0 2.46807 7.371 0.432644822 194.170996

11/9/2008 4:05:19 0 2.46688 7.369 0.430574367 193.2417758

11/9/2008 6:05:19 0 2.47004 7.365 0.436085489 195.7151676

11/9/2008 8:05:19 0 2.47047 7.363 0.436838673 196.0531964

11/9/2008 10:05:19 0 2.47201 7.362 0.439542522 197.2666839

11/9/2008 12:05:19 0 2.47239 7.362 0.440211246 197.5668071

11/9/2008 14:05:19 0 2.46478 7.363 0.42693515 191.6084951

11/9/2008 16:05:19 0 2.46822 7.362 0.432906227 194.2883145

11/9/2008 18:05:19 0 2.47034 7.36 0.436610884 195.9509647

11/9/2008 20:05:19 0 2.46474 7.359 0.426866011 191.5774657

11/9/2008 22:05:19 0 2.46775 7.357 0.432087475 193.9208588

11/10/2008 0:05:19 0 2.46541 7.354 0.428024969 192.0976061

11/10/2008 2:05:19 0 2.47042 7.353 0.436751053 196.0138727

11/10/2008 4:05:19 0 2.46494 7.35 0.427211771 191.7326429

11/10/2008 6:05:19 0 2.46162 7.349 0.421493882 189.1664541
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11/10/2008 8:05:19 0 2.46514 7.346 0.427557699 191.8878955

11/10/2008 10:05:19 0 2.46514 7.344 0.427557699 191.8878955

11/10/2008 12:05:19 0 2.46077 7.341 0.420037392 188.5127815

11/10/2008 14:05:19 0 2.46855 7.34 0.43348165 194.5465647

11/10/2008 16:05:19 0 2.4666 7.34 0.430088067 193.0235244

11/10/2008 18:05:19 0 2.46958 7.337 0.435280621 195.3539427

11/10/2008 20:05:19 0 2.46532 7.334 0.427869178 192.0276873

11/10/2008 22:05:19 0 2.46281 7.33 0.423538052 190.0838776

11/11/2008 0:05:19 0 2.46323 7.326 0.424260941 190.4083101

11/11/2008 2:05:19 0 2.46753 7.324 0.431704549 193.7490016

11/11/2008 4:05:19 0 2.46275 7.323 0.423434842 190.0375572

11/11/2008 6:05:19 0 2.46681 7.321 0.430452761 193.1871991

11/11/2008 8:05:19 0 2.4613 7.318 0.420945201 188.9202062

11/11/2008 10:05:19 0 2.46312 7.318 0.424071541 190.3233076

11/11/2008 12:05:19 0 2.45517 7.317 0.410517185 184.2401128

11/11/2008 14:05:19 0 2.45857 7.318 0.416281691 186.8272227

11/11/2008 16:05:19 0 2.45998 7.319 0.418686425 187.9064673

11/11/2008 18:05:19 0 2.45309 7.316 0.407014417 182.6680705

11/11/2008 20:05:19 0 2.45926 7.314 0.417457437 187.3548977

11/11/2008 22:05:19 0 2.45769 7.312 0.414785074 186.1555412

11/12/2008 0:05:19 0 2.45768 7.311 0.414768085 186.1479168

11/12/2008 2:05:19 0 2.45625 7.311 0.412343038 185.0595552

11/12/2008 4:05:19 0 2.45259 7.308 0.40617509 182.2913803

11/12/2008 6:05:19 0 2.4545 7.305 0.409386923 183.7328512

11/12/2008 8:05:19 0 2.45223 7.304 0.405571417 182.0204521

11/12/2008 10:05:19 0 2.45922 7.303 0.417389223 187.3242834

11/12/2008 12:05:19 0 2.45148 7.302 0.404315496 181.4567948

11/12/2008 14:05:19 0 2.45304 7.303 0.406930438 182.6303805

11/12/2008 16:05:19 0 2.44891 7.304 0.400029585 179.5332778

11/12/2008 18:05:19 0 2.44332 7.303 0.390801762 175.391831

11/12/2008 20:05:19 0 2.44324 7.299 0.390670638 175.3329822

11/12/2008 22:05:19 0 2.44577 7.297 0.394830253 177.1998175

11/13/2008 0:05:19 0 2.4507 7.293 0.403011817 180.8717035

11/13/2008 2:05:19 0 2.44249 7.291 0.389442627 174.7818509

11/13/2008 4:05:19 0 2.44087 7.291 0.386798035 173.5949582

11/13/2008 6:05:19 0 2.44677 7.29 0.396481663 177.9409703

11/13/2008 8:05:19 0 2.44292 7.29 0.390146403 175.0977055

11/13/2008 10:05:19 0 2.42876 7.29 0.367370151 164.8757236

11/13/2008 12:05:19 0 2.44459 7.29 0.392886906 176.3276434

11/13/2008 14:05:19 0 2.43824 7.293 0.382527657 171.6784125

11/13/2008 16:05:19 0 2.44196 7.293 0.388576231 174.3930124

11/13/2008 18:05:19 0 2.43415 7.295 0.375943079 168.7232539

11/13/2008 20:05:19 0 2.44348 7.296 0.391064091 175.5095641

11/13/2008 22:05:19 0 2.43611 7.298 0.379089965 170.1355764

11/14/2008 0:05:19 0 2.44337 7.298 0.390883729 175.4286175

11/14/2008 2:05:19 0 2.43161 7.298 0.371888363 166.9034973

11/14/2008 4:05:19 0 2.4336 7.301 0.375062851 168.3282076

11/14/2008 6:05:19 0 2.43396 7.3 0.37563886 168.5867206

11/14/2008 8:05:19 0 2.42999 7.302 0.369316051 165.7490439

11/14/2008 10:05:19 0 2.43241 7.302 0.373162593 167.4753718

11/14/2008 12:05:19 0 2.42758 7.304 0.365509145 164.0405044

11/14/2008 14:05:19 0 2.42023 7.309 0.354044669 158.8952472

11/14/2008 16:05:19 0 2.42037 7.309 0.354260994 158.992334

11/14/2008 18:05:19 0 2.42494 7.312 0.361366057 162.1810865

11/14/2008 20:05:19 0 2.42061 7.312 0.354632021 159.1588512

11/14/2008 22:05:19 0 2.42089 7.314 0.355065181 159.3532534

11/15/2008 0:05:19 0 2.42537 7.315 0.362038947 162.4830794

11/15/2008 2:05:19 0 2.42044 7.315 0.354369186 159.0408907
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11/15/2008 4:05:19 0 2.43227 7.314 0.372939414 167.375209

11/15/2008 6:05:19 0 2.42542 7.314 0.362117239 162.5182167

11/15/2008 8:05:19 0 2.42186 7.314 0.356568226 160.0278197

11/15/2008 10:05:19 0 2.42021 7.317 0.354013771 158.8813806

11/15/2008 12:05:19 0 2.42593 7.319 0.362916395 162.876878

11/15/2008 14:05:19 0 2.42252 7.323 0.357593094 160.4877807

11/15/2008 16:05:19 0 2.4182 7.327 0.350916858 157.4914857

11/15/2008 18:05:19 0 2.42351 7.329 0.359133708 161.1792079

11/15/2008 20:05:19 0 2.42388 7.33 0.359710513 161.4380781

11/15/2008 22:05:19 0 2.42559 7.332 0.362383507 162.6377178

11/16/2008 0:05:19 0 2.42777 7.334 0.365808416 164.174817

11/16/2008 2:05:19 0 2.43324 7.336 0.374487372 168.0699326

11/16/2008 4:05:19 0 2.43164 7.337 0.371936099 166.9249214

11/16/2008 6:05:19 0 2.44973 7.337 0.401394098 180.1456711

11/16/2008 8:05:19 0 2.45877 7.333 0.416622282 186.9800801

11/16/2008 10:05:19 0 2.45792 7.333 0.415175923 186.3309542

11/16/2008 12:05:19 0 2.45998 7.333 0.418686425 187.9064673

11/16/2008 14:05:19 0 2.45899 7.333 0.416997125 187.1483098

11/16/2008 16:05:19 0 2.45452 7.331 0.409420636 183.7479812

11/16/2008 18:05:19 0 2.46312 7.331 0.424071541 190.3233076

11/16/2008 20:05:19 0 2.45351 7.328 0.407720256 182.984851

11/16/2008 22:05:19 0 2.46397 7.324 0.425536402 190.9807372

11/17/2008 0:05:19 0 2.46197 7.32 0.422094492 189.4360081

11/17/2008 2:05:19 0 2.45779 7.318 0.414954981 186.2317955

11/17/2008 4:05:19 0 2.4486 7.314 0.399514459 179.3020892

11/17/2008 6:05:19 0 2.45374 7.312 0.408107098 183.1584656

11/17/2008 8:05:19 0 2.45294 7.307 0.40676251 182.5550145

11/17/2008 10:05:19 0 2.45385 7.306 0.408292187 183.2415336

11/17/2008 12:05:19 0 2.45256 7.306 0.406124763 182.2687937

11/17/2008 14:05:19 0 2.4482 7.303 0.398850368 179.0040453

11/17/2008 16:05:19 0 2.44303 7.301 0.390326561 175.1785605

11/17/2008 18:05:19 0 2.44871 7.298 0.3996972 179.3841034

11/17/2008 20:05:19 0 2.44948 7.297 0.400977792 179.9588332

11/17/2008 22:05:19 0 2.44823 7.293 0.398900152 179.0263883
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Sample Information Custody Information

Matrix:
Location Code:

Rush Request:

P.O.#:

Collected by:
Received by:

Analyzed by:

DRINKING WATER

ALPHAGEO

08136

11/10/08

LB

see "By" below

ST

Laboratory Data
Client ID: Q WELL TESTING Q1

Phoenix I.D.: AQ99507

11/11/08

12:30

10:55

Parameter Result RL Units Date By Reference

FOR: Attn: Mr. Steve Trader
Alpha GeoScience
679 Plank Road
Clifton Park, NY 12065

Analysis Report
December 15, 2008

Time

Date Time

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06040
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GAQ99507

< 0.003Antimony 0.003 11/25/08 RS E200.9mg/L
0.006Arsenic 0.003 11/21/08 RS 200.9mg/L
0.093Barium 0.002 11/12/08 EK 200.7/6010mg/L
< 0.001Beryllium 0.001 11/12/08 EK 200.7/6010mg/L
22.1Calcium 0.010 11/12/08 EK 6010/200.7mg/L
< 0.001Cadmium 0.001 11/12/08 EK 200.7/6010mg/L
< 0.001Chromium 0.001 11/12/08 EK 200.7/6010mg/L
< 0.001Copper 0.001 11/12/08 EK 200.7/6010mg/L
77.8Hardness (CaCO3) 0.10 11/12/08 EK 200.7mg/L
0.005Iron 0.002 11/12/08 EK 200.7/6010mg/L
< 0.001Lead 0.001 11/24/08 RS 200.9mg/L
5.49Magnesium 0.01 11/12/08 EK 6010/200.7mg/L
0.120Manganese 0.002 11/12/08 EK 200.7/6010mg/L
< 0.0002Mercury 0.0002 11/12/08 RS E245.1mg/L
< 0.002Nickel 0.002 11/12/08 EK 200.7/6010mg/L
< 0.002Selenium 0.002 11/24/08 RS E200.9mg/L
< 0.002Silver 0.002 11/12/08 EK 6010/200.7mg/L
19.3Sodium 0.10 11/12/08 EK 200.7/6010mg/L
< 0.001Thallium 0.001 11/17/08 RS E200.9mg/L
0.036Zinc 0.002 11/12/08 EK 6010/200.7mg/L
AbsentEscherichia Coli 0 11/11/08 RB SM 9223B/100mls 12:45

0Heterotrophic Plate Count 0 11/11/08 RB SM 9215BCFU/ml 11:00

PresentTotal Coliforms 0 11/11/08 RB 9223B/100mls 12:45

76.3Alkalinity (CaCO3) 20 11/11/08 JC SM 2320Bmg/L
16Chloride 3.0 11/11/08 B/E 300.0mg/L
< 1Color 1 11/11/08 CD SM 2120BP.C.U. 23:00

NegativeCorrosivity NONE 11/12/08 CD SM 2330None
< 0.01Cyanide, Free 0.01 11/20/08 GD 335.4/9014mg/L 1

< 0.10Fluoride 0.10 11/13/08 B/E E300.0mg/L
< 0.01Nitrite as Nitrogen 0.01 11/11/08 B/E 300.0mg/L 20:46
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Q WELL TESTING Q1 Phoenix I.D.: AQ99507

Parameter Result RL Units Date By ReferenceTime
Client ID:

0.12Nitrate as Nitrogen 0.05 11/11/08 B/E 300.0mg/L 20:46

< 1Odor 1 11/11/08 CD SM 2150BT.O.N. 23:00

8.20pH 0.10 11/11/08 JC 4500-H B/9045pH
8.0Sulfate 3.0 11/11/08 B/E 300.0mg/L
< 0.01Total Cyanide (Drinking water) 0.01 11/12/08 Z/G EPA 335.4mg/L
120Tot. Diss. Solids 10 11/12/08 VR/KDB SM2540Cmg/L
0.33Turbidity 0.20 11/12/08 T E180.1NTU
CompletedExtraction 11/17/08 K/K

CompletedExtraction for 525.2 11/11/08 V EPA525.2

CompletedMercury Digestion 11/12/08 E 7471/245.1

CompletedExtraction of DW Pesticides 11/17/08 K/K 508

CompletedExtraction of DW Herbicides 11/12/08 O/D

CompletedTotal Metal Digestion 11/11/08 AG E200.2

3.10 ± 1.22Gross Alpha Water 2.85 11/18/08 * 7110Bpci/L
0.23 ± 0.07Radium 226 0.76 11/22/08 * 7500 Ra B/903.0pci/L
0.23 ± 0.07Radium 226 & 228 11/17/08 * 7500 RA B/DpCi/L
-0.11 ± 0.64Radium 228 0.65 11/24/08 * 7500 Ra D/904.0pci/L
1040 ± 40Radon Test 30 11/14/08 *pCi/l
NDUranium, Total 1.0 11/17/08 * 200.8ug/L

Carbamates HPLC (531)
ND3 Hydroxycarbofuran 0.50 11/18/08 * EPA531.2ug/L
NDAldicarb 0.50 11/18/08 * EPA531.2ug/L
NDAldicarb Sulfone 0.80 11/18/08 * EPA531.2ug/L
NDAldicarb Sulfoxide 0.50 11/18/08 * EPA531.2ug/L
NDCarbaryl 0.50 11/18/08 * EPA531.2ug/L
NDCarbofuran 0.90 11/18/08 * EPA531.2ug/L
NDMethomyl 0.50 11/18/08 * EPA531.2ug/L
NDOxamyl 2.0 11/18/08 * EPA531.2ug/L

Asbestos in Water
NDAsbestos fibers (>0.5u and <10u) 0.4 11/18/08 * EPA600/4-84MFL
NDAsbestos fibers (>10u) 0.133 11/18/08 * EPA600/4-84MFL

EDB and DBCP Analysis
ND1,2-Dibromo-3-Chloropropane (DBCP) 0.02 11/18/08 KCA 504.1ug/L
ND1,2-Dibromoethane  (EDB) 0.02 11/18/08 KCA 504.1ug/L

Organophosphorus Pesticides (507)
NDAlachlor 0.44 11/23/08 JRB E507ug/L
NDAtrazine 0.22 11/23/08 JRB E507ug/L
NDButachlor 0.1 11/23/08 JRB E507ug/L
NDMetolachlor 0.1 11/23/08 JRB E507ug/L
NDMetribuzin 2.00 11/23/08 JRB E507ug/L
NDSimazine 0.15 11/23/08 JRB E507ug/L

Pesticides/PCB's (508)
NDAldrin 0.05 11/25/08 MH EPA508ug/L
NDChlordane 0.5 11/25/08 MH EPA508ug/L
NDDieldrin 0.1 11/25/08 MH EPA508ug/L
NDEndrin 0.1 11/25/08 MH EPA508ug/L
NDHeptachlor 0.1 11/25/08 MH EPA508ug/L
NDHeptachlor Epoxide 0.05 11/25/08 MH EPA508ug/L
NDHexachlorobenzene 0.1 11/25/08 MH EPA508ug/L
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Q WELL TESTING Q1 Phoenix I.D.: AQ99507

Parameter Result RL Units Date By ReferenceTime
Client ID:

NDHexachlorocyclopentadiene 0.1 11/25/08 MH EPA508ug/L
NDLindane 0.05 11/25/08 MH EPA508ug/L
NDMethoxychlor 0.5 11/25/08 MH EPA508ug/L
NDPCB-1016 0.5 11/25/08 MH EPA508ug/L
NDPCB-1221 0.5 11/25/08 MH EPA508ug/L
NDPCB-1232 0.5 11/25/08 MH EPA508ug/L
NDPCB-1242 0.5 11/25/08 MH EPA508ug/L
NDPCB-1248 0.5 11/25/08 MH EPA508ug/L
NDPCB-1254 0.5 11/25/08 MH EPA508ug/L
NDPCB-1260 0.5 11/25/08 MH EPA508ug/L
NDPropachlor 0.5 11/25/08 MH EPA508ug/L
NDToxaphene 1.0 11/25/08 MH EPA508ug/L

QA/QC Surrogates
82%DCBP (Surrogate Rec) 11/25/08 MH EPA508%

76%TCMX (Surrogate Rec) 11/25/08 MH EPA508%

Herbicides (515)
ND2,4,5-T 0.2 11/14/08 KCA EPA 515.1ug/L
ND2,4,5-TP 0.2 11/14/08 KCA EPA 515.1ug/L
ND2,4-D 1.0 11/14/08 KCA EPA 515.1ug/L
NDDalapon 5.0 11/14/08 KCA EPA 515.1ug/L
NDDicamba 0.5 11/14/08 KCA EPA 515.1ug/L
NDDichloroprop 0.2 11/14/08 KCA EPA 515.1ug/L
NDDinoseb 0.5 11/14/08 KCA EPA 515.1ug/L
NDPentachlorophenol 0.2 11/14/08 KCA EPA 515.1ug/L
NDPicloram 0.5 11/14/08 KCA EPA 515.1ug/L

Volatiles (524.2)
ND1,1,1,2-Tetrachloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,1,1-Trichloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,1,2,2-Tetrachloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,1,2-Trichloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,1-Dichloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,1-Dichloroethene 0.50 11/12/08 JH 524.2ug/L
ND1,1-Dichloropropene 0.50 11/12/08 JH 524.2ug/L
ND1,2,3-Trichlorobenzene 0.50 11/12/08 JH 524.2ug/L
ND1,2,3-Trichloropropane 0.50 11/12/08 JH 524.2ug/L
ND1,2,4-Trichlorobenzene 0.50 11/12/08 JH 524.2ug/L
ND1,2,4-Trimethylbenzene 0.50 11/12/08 JH 524.2ug/L
ND1,2-Dibromo-3-chloropropane 0.50 11/12/08 JH 524.2ug/L
ND1,2-Dichlorobenzene 0.50 11/12/08 JH 524.2ug/L
ND1,2-Dichloroethane 0.50 11/12/08 JH 524.2ug/L
ND1,2-Dichloropropane 0.50 11/12/08 JH 524.2ug/L
ND1,3,5-Trimethylbenzene 0.50 11/12/08 JH 524.2ug/L
ND1,3-Dichlorobenzene 0.50 11/12/08 JH 524.2ug/L
ND1,3-Dichloropropane 0.50 11/12/08 JH 524.2ug/L
ND1,4-Dichlorobenzene 0.50 11/12/08 JH 524.2ug/L
ND2,2-Dichloropropane 0.50 11/12/08 JH 524.2ug/L
ND2-Chlorotoluene 0.50 11/12/08 JH 524.2ug/L
ND4-Chlorotoluene 0.50 11/12/08 JH 524.2ug/L
NDBenzene 0.50 11/12/08 JH 524.2ug/L
NDBromobenzene 0.50 11/12/08 JH 524.2ug/L
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Q WELL TESTING Q1 Phoenix I.D.: AQ99507

Parameter Result RL Units Date By ReferenceTime
Client ID:

NDBromochloromethane 0.50 11/12/08 JH 524.2ug/L
NDBromodichloromethane 0.50 11/12/08 JH 524.2ug/L
NDBromoform 0.50 11/12/08 JH 524.2ug/L
NDBromomethane 0.50 11/12/08 JH 524.2ug/L
NDCarbon tetrachloride 0.50 11/12/08 JH 524.2ug/L
NDChlorobenzene 0.50 11/12/08 JH 524.2ug/L
NDChloroethane 0.50 11/12/08 JH 524.2ug/L
NDChloroform 0.50 11/12/08 JH 524.2ug/L
NDChloromethane 0.50 11/12/08 JH 524.2ug/L
NDcis-1,2-Dichloroethene 0.50 11/12/08 JH 524.2ug/L
NDcis-1,3-Dichloropropene 0.50 11/12/08 JH 524.2ug/L
NDDibromochloromethane 0.50 11/12/08 JH 524.2ug/L
NDDibromoethane 0.50 11/12/08 JH 524.2ug/L
NDDibromomethane 0.50 11/12/08 JH 524.2ug/L
NDDichlorodifluoromethane 0.50 11/12/08 JH 524.2ug/L
NDEthylbenzene 0.50 11/12/08 JH 524.2ug/L
NDHexachlorobutadiene 0.50 11/12/08 JH 524.2ug/L
NDIsopropylbenzene 0.50 11/12/08 JH 524.2ug/L
NDm&p-Xylene 1.0 11/12/08 JH 524.2ug/L
NDMethyl Ethyl Ketone 5.0 11/12/08 JH 524.2ug/L
NDMethyl t-butyl ether (MTBE) 1.0 11/12/08 JH 524.2ug/L
NDMethylene chloride 0.50 11/12/08 JH 524.2ug/L
NDNaphthalene 0.50 11/12/08 JH 524.2ug/L
NDn-Butylbenzene 0.50 11/12/08 JH 524.2ug/L
NDn-Propylbenzene 0.50 11/12/08 JH 524.2ug/L
NDo-Xylene 0.50 11/12/08 JH 524.2ug/L
NDp-Isopropyltoluene 0.50 11/12/08 JH 524.2ug/L
NDsec-Butylbenzene 0.50 11/12/08 JH 524.2ug/L
NDStyrene 0.50 11/12/08 JH 524.2ug/L
NDtert-Butylbenzene 0.50 11/12/08 JH 524.2ug/L
NDTetrachloroethene 0.50 11/12/08 JH 524.2ug/L
NDToluene 0.50 11/12/08 JH 524.2ug/L
NDTotal Trihalomethanes 0.50 11/12/08 JH 524.2ug/L
NDTotal Xylenes 1.0 11/12/08 JH 524.2ug/L
NDtrans-1,2-Dichloroethene 0.50 11/12/08 JH 524.2ug/L
NDtrans-1,3-Dichloropropene 0.50 11/12/08 JH 524.2ug/L
NDTrichloroethene 0.50 11/12/08 JH 524.2ug/L
NDTrichlorofluoromethane 0.50 11/12/08 JH 524.2ug/L
NDVinyl chloride 0.50 11/12/08 JH 524.2ug/L

QA/QC Surrogates
103% 1,2-dichlorobenzene-d4 11/12/08 JH 524.2%

90% Bromofluorobenzene 11/12/08 JH 524.2%

95% Dibromofluoromethane 11/12/08 JH 524.2%

95% Toluene-d8 11/12/08 JH 524.2%

Organic Cmpds. in Drinking Water (525)
NDBenzo(a)Pyrene 0.02 11/12/08 HM EPA525.2ug/L
NDDi-(2-ethylhexyl)Adipate 0.6 11/12/08 HM EPA525.2ug/L
NDDi-(2-ethylhexyl)phthalate 0.6 11/12/08 HM EPA525.2ug/L
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Q WELL TESTING Q1 Phoenix I.D.: AQ99507

Parameter Result RL Units Date By ReferenceTime
Client ID:

Comments:

ND=Not detected  BDL=Below Detection Level  RL=Reporting Level

The regulatory hold time for pH is immediately. This pH was performed in the laboratory and may be considered outside of hold-time.
Corrosivity is based solely on the pH analysis performed above.

* Asbestos analyzed by NY certified lab #10851.  Radon analyzed by NY certified lab #11398.  Method 531 and Uranium analyzed by NY certified lab 
#11549.  Gross Alpha, Ra-226, and Ra-228 analyzed by NY certified lab #11827.

Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 15, 2008

1 = This parameter is not certified by NY NELAC for this matrix.  NY NELAC does not offer certification for all parameters.
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QA/QC Data

Parameter Blank
MS

Rec %
MS Dup
Rec % RPD

QA/QC Report
December 15, 2008

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06040
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GAQ99507

LCS
%

Dup 
RPD

LCSD
%

LCS
RPD

QA/QC Batch 113937, QC Sample No: AQ93823 (AQ99507)

106 106Arsenic BDL 0.0105 105 0.0

QA/QC Batch 114389, QC Sample No: AQ96674 (AQ99507)

104 99.6Antimony BDL 4.3100NC 102 2.0

QA/QC Batch 114389, QC Sample No: AQ96674 (AQ99507)

98.0 96.7Thallium BDL 1.397.7NC 99.2 1.5

QA/QC Batch 114599, QC Sample No: AQ97467 (AQ99507)

110 121Lead (Furnace) BDL 9.5106 102 3.8

QA/QC Batch 115082, QC Sample No: AQ99507 (AQ99507)

ICP Metals - Aqueous
106 108Barium BDL 1.91050.20 106 0.9

103 105Beryllium BDL 1.9103NC 104 1.0

103 104Cadmium BDL 1.0102NC 105 2.9

85.7 82.4Calcium BDL 3.91011.50 103 2.0

103 103Chromium BDL 0.0102NC 103 1.0

103 104Copper BDL 1.0101NC 103 2.0

95.0 95.6Iron BDL 0.695.2NC 94.5 0.7

102 101Magnesium BDL 1.01031.50 104 1.0

103 104Manganese BDL 1.01020.90 103 1.0

102 103Nickel BDL 1.0100NC 102 2.0

78.1 90.2Silver BDL 14.4103NC 84.7 19.5

>130 >130Sodium BDL NC1010.40 102 1.0

105 106Zinc BDL 0.91041.10 105 1.0

QA/QC Batch 115083, QC Sample No: AQ99507 (AQ99507)

102 104Selenium BDL 1.9102 102 0.0

QA/QC Batch 115142, QC Sample No: AQ99788 (AQ99507)

103 103Mercury BDL 0.0104 99.7 4.2

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 15, 2008
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
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QA/QC Data

Parameter Blank
MS

Rec %
MS Dup
Rec % RPD

QA/QC Report
December 15, 2008

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06040
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GAQ99507

LCS
%

Dup 
RPD

LCSD
%

LCS
RPD

QA/QC Batch 115162, QC Sample No: AQ99119 (AQ99507)

Tot. Diss. Solids BDL 98.11.71

QA/QC Batch 115195, QC Sample No: AQ99490 (AQ99507)

Alkalinity-CaCO3 BDL 100NC

QA/QC Batch 115198, QC Sample No: AQ99490 (AQ99507)

Turbidity NC

QA/QC Batch 115153, QC Sample No: AQ99491 (AQ99507)

101Bromide BDL 98.1NC

QA/QC Batch 115154, QC Sample No: AQ99491 (AQ99507)

96.4Chloride BDL 95.7NC

QA/QC Batch 115156, QC Sample No: AQ99491 (AQ99507)

92.7Nitrate as Nitrogen BDL 101NC

QA/QC Batch 115155, QC Sample No: AQ99491 (AQ99507)

103Nitrite as Nitrogen BDL 98.9NC

QA/QC Batch 115157, QC Sample No: AQ99491 (AQ99507)

96.2Sulfate BDL 93.80

QA/QC Batch 115191, QC Sample No: AQ99507 (AQ99507)

104Total Cyanide BDL 96.3

QA/QC Batch 115293, QC Sample No: AQ99565 (AQ99507)

Turbidity BDL 1030

QA/QC Batch 115602, QC Sample No: AR00835 (AQ99507)

82.0Fluoride BDL 89.8NC

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 15, 2008
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample

LCSD - Laboratory Control Sample Duplicate

NC - No Criteria
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QA/QC Data

Parameter Blank
MS

Rec %
MS Dup
Rec % RPD

QA/QC Report
December 15, 2008

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06040
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GAQ99507

LCS
%

LCSD
%

LCS
RPD

QA/QC Batch 113649, QC Sample No: AQ86153 (AQ99507)

Pesticides
4,4' -DDD ND 116 109 6.2

4,4' -DDE ND 97 100 3.0

4,4' -DDT ND 104 108 3.8

a-BHC ND 88 90 2.2

a-Chlordane ND 84 88 4.7

Alachlor ND N/A N/A NC

Aldrin ND 70 72 2.8

b-BHC ND 89 85 4.6

Chlordane ND N/A N/A NC

d-BHC ND 95 91 4.3

Dieldrin ND 85 88 3.5

Endosulfan I ND 92 92 0.0

Endosulfan II ND 90 91 1.1

Endosulfan sulfate ND 88 92 4.4

Endrin ND 94 95 1.1

Endrin aldehyde ND 98 99 1.0

Endrin ketone ND 97 112 14.4

g-BHC ND 87 90 3.4

g-Chlordane ND 75 79 5.2

Heptachlor ND 77 74 4.0

Heptachlor epoxide ND 86 90 4.5

Methoxychlor ND 107 91 16.2

Toxaphene ND N/A N/A NC

% DCBP 70 73 72 1.4

% TCMX 65 65 66 1.5

QA/QC Batch 113648, QC Sample No: AQ86154 (AQ99507)

Organophosphorus Pesticides (507)
Alachlor ND 83 81 2.4

Atrazine ND 76 71 6.8

Butachlor ND 96 94 2.1

Metolachlor ND 88 85 3.5

Metribuzin ND 94 90 4.3

Simazine ND 81 78 3.8

QA/QC Batch 114269, QC Sample No: AQ94244 (AQ99507)

Herbicides (515)
2,4,5-T ND 120 120 0.0

2,4,5-TP ND 112 116 3.5
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QA/QC Data

Parameter Blank
MS 

Rec %
MS Dup 
Rec % RPD

SDG I.D.: GAQ99507

LCS
%

LCSD
%

LCS
RPD

2,4-D ND 124 134 7.8

Dalapon ND 132 104 23.7

Dicamba ND 119 126 5.7

Dichloroprop ND 78 116 39.2

Dinoseb ND 139 136 2.2

Pentachlorophenol ND 110 112 1.8

Picloram ND 105 103 1.9

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:

QA/QC Batch 115169, QC Sample No: AQ96761 (AQ99507)

Volatiles Organics
88 941,1,1,2-Tetrachloroethane ND 6.6100 94 6.2

82 1011,1,1-Trichloroethane ND 20.8105 100 4.9

97 951,1,2,2-Tetrachloroethane ND 2.197 92 5.3

99 921,1,2-Trichloroethane ND 7.3101 95 6.1

91 1031,1-Dichloroethane ND 12.4112 107 4.6

87 1071,1-Dichloroethene ND 20.6115 107 7.2

78 961,1-Dichloropropene ND 20.7101 93 8.2

111 871,2,3-Trichlorobenzene ND 24.2121 75 46.9

105 1051,2,3-Trichloropropane ND 0.0121 112 7.7

105 971,2,4-Trichlorobenzene ND 7.9119 87 31.1

95 1111,2,4-Trimethylbenzene ND 15.5114 106 7.3

99 891,2-Dibromo-3-chloropropane ND 10.6109 101 7.6

90 951,2-Dichlorobenzene ND 5.4101 95 6.1

100 1021,2-Dichloroethane ND 2.0110 103 6.6

100 1051,2-Dichloropropane ND 4.9111 101 9.4

89 1051,3,5-Trimethylbenzene ND 16.5107 99 7.8

89 991,3-Dichlorobenzene ND 10.6103 95 8.1

99 981,3-Dichloropropane ND 1.0107 103 3.8

96 1021,4-Dichlorobenzene ND 6.1104 99 4.9

77 832,2-Dichloropropane ND 7.592 78 16.5

86 1042-Chlorotoluene ND 18.9103 96 7.0

111 <70 2-Hexanone ND NC>130 120 NC

85 1042-Isopropyltoluene ND 20.1108 99 8.7

90 1034-Chlorotoluene ND 13.5107 96 10.8

150 1354-Methyl-2-pentanone ND 10.5>130 >130 NC

102 105Acetone ND 2.9112 110 1.8

116 99Acrolein ND 15.8115 108 6.3

120 111Acrylonitrile ND 7.8125 123 1.6

89 99Benzene ND 10.6106 99 6.8

91 99Bromobenzene ND 8.4101 96 5.1

93 94Bromochloromethane ND 1.1105 97 7.9

92 96Bromodichloromethane ND 4.3105 98 6.9

96 92Bromoform ND 4.3104 93 11.2

72 76Bromomethane ND 5.491 82 10.4

80 100Carbon Disulfide ND 22.2113 104 8.3

78 95Carbon tetrachloride ND 19.799 91 8.4

88 97Chlorobenzene ND 9.7101 94 7.2
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QA/QC Data

Parameter Blank
MS 

Rec %
MS Dup 
Rec % RPD

SDG I.D.: GAQ99507

LCS
%

LCSD
%

LCS
RPD

90 107Chloroethane ND 17.3113 108 4.5

86 95Chloroform ND 9.9102 96 6.1

112 129Chloromethane ND 14.1>130 >130 NC

89 97cis-1,2-Dichloroethene ND 8.6106 99 6.8

92 92cis-1,3-Dichloropropene ND 0.098 89 9.6

100 95Dibromochloromethane ND 5.1104 98 5.9

104 96Dibromoethane ND 8.0104 96 8.0

95 93Dibromomethane ND 2.1103 93 10.2

94 116Dichlorodifluoromethane ND 21.0>130 123 NC

88 100Ethylbenzene ND 12.8104 97 7.0

79 93Hexachlorobutadiene ND 16.395 84 12.3

84 103Isopropylbenzene ND 20.3101 95 6.1

88 98m&p-Xylene ND 10.8105 97 7.9

111 100Methyl ethyl ketone ND 10.4120 112 6.9

101 93Methyl t-butyl ether (MTBE) ND 8.2101 94 7.2

92 98Methylene chloride ND 6.3106 101 4.8

98 475Naphthalene ND 131.6106 79 29.2 3

98 120n-Butylbenzene ND 20.2124 108 13.8

84 104n-Propylbenzene ND 21.3107 98 8.8

89 98o-Xylene ND 9.6105 98 6.9

87 106p-Isopropyltoluene ND 19.7110 101 8.5

84 103sec-Butylbenzene ND 20.3106 96 9.9

95 100Styrene ND 5.1108 101 6.7

84 103tert-Butylbenzene ND 20.3103 97 6.0

83 97Tetrachloroethene ND 15.6101 92 9.3

114 108Tetrahydrofuran (THF) ND 5.4>130 123 NC

85 97Toluene ND 13.2102 95 7.1

85 101trans-1,2-Dichloroethene ND 17.2110 100 9.5

98 95trans-1,3-Dichloropropene ND 3.1107 94 12.9

107 100trans-1,4-dichloro-2-butene ND 6.8118 114 3.4

86 100Trichloroethene ND 15.1103 95 8.1

86 113Trichlorofluoromethane ND 27.1118 113 4.3

85 105Trichlorotrifluoroethane ND 21.1110 100 9.5

91 113Vinyl chloride ND 21.6125 116 7.5

98 100% 1,2-dichlorobenzene-d4 103 2.099 99 0.0

102 98% Bromofluorobenzene 94 4.0103 101 2.0

98 96% Dibromofluoromethane 99 2.1103 100 3.0

97 96% Toluene-d8 97 1.097 95 2.1

QA/QC Batch 115078, QC Sample No: AQ96792 (AQ99507)

Semivolatile Organic Compounds (525)
Benzo(a)pyrene ND 113 120 6.0

Bis-(2-ethylhexyl)adipate ND 97 110 12.6

Bis-(2-ethylhexyl)phthalate ND 97 90 7.5

% 1,3-Dimethyl-2-nitrobenzene 108 118 90 26.9

% Perylene-d12 91 89 85 4.6

% Triphenylphosphate 110 115 110 4.4

A LCS and LCS Duplicate were performed instead of a matrix spike and matrix spike duplicate.

Comment:
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QA/QC Data

Parameter Blank
MS 

Rec %
MS Dup 
Rec % RPD

SDG I.D.: GAQ99507

LCS
%

LCSD
%

LCS
RPD

QA/QC Batch 116053, QC Sample No: AQ99507 (AQ99507)

EDB and DBCP Analysis
1,2-Dibromo-3-Chloropropane (DBCP) ND 97 101 4.0

1,2-Dibromoethane  (EDB) ND 97 104 7.0

MS - Matrix Spike
Phyllis Shiller, Laboratory Director

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

December 15, 2008
MS Dup - Matrix Spike Duplicate

RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate

NC - No Criteria

3 = This parameter is outside laboratory ms/msd specified limits.
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NY Temperature Narration
December 15, 2008

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06040
              Tel. (860) 645-1102            Fax (860) 645-0823

Environmental Laboratories, Inc.

SDG I.D.: GAQ99507

The samples in this delivery group were received at 10C.
(Note acceptance criteria is above freezing up to 6C)
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Microscopic Particulate Analysis 
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REPORT: PARTICULATES, GIARDIA, AND CRYPTOSPORIDIUM
ENVIRONMENTAL ASSOCIATES LTD.
24 Oak Brook Drive, Ithaca, NY 14850
(607) 272-8902  Fax (607) 256-7092

Filter ID: 32657 Client: Alpha Geoscience

Station/Body of water: Crossroads Ventures-Well Q1

RECEIPT OF FILTER:

 Date Received: 11/11/2008 # of filters: 1 Type: 1µm Carrier: In Person

COLLECTION:

Collector: Steve Trader Date collected: 11/10/2008
Temperature:  °F Turbidity: ------

FILTER PROCESSING

Color of water around filter: cloudy

# gallons filtered: 760.8

Filter color: light tan
Total volume of sediment: 0.02 ml

Color of sediment: brown
Volume of sediment/100 gallons: 0.003 ml/100gal.

GIARDIA/CRYPTOSPORIDIUM # Observed       Calc. #/100 Gallons

Giardia cyst confirmed: -- --
Giardia cyst presumptive : -- --
Cryptosporidium oocyst confirmed: -- --
Cryptosporidium oocyst presumptive: -- --

ANALYSIS OF PARTICULATES:
key = (EH) - extremely heavy [>20/field @ 100X]           (H) - heavy [10-20/field @ 100X]
           (M) -moderate [4-9/field @ 100X]              (R) - rare [<1-3/field @ 100X]          (NF) - none found

PARTICULATE DEBRIS PROTOZOANSQuantity Description Quantity Description
Large part. 5 µm & larger R fine silt & sand Other Coccidia NF
Small part. up to 5 µm EH fine amorphous debris Other protozoans NF
Plant debris NF

OTHER ORGANISMS
ALGAE

1/100gal. Green Algae NF
Nematodes R
Nematode eggs NF

Diatoms NFRotifers NF
Crustaceans NF
Crustacean eggs NF

Blue-Green Algae NFInsects NF
Other NF

Flagellated Algae NF

COMMENTS:
No primary surface water indicators were observed.  Based upon microscopic particulate analysis and the proposed EPA risk factors
associated with bio-indicators there is a low risk of surface contamination (EPA risk factors= 0 low risk).

REPORT REVIEWED BY:                                                                       DATE:
E.A.- Rev. April.3, 2006

CALCULATED VALUES
------% Sediment Reduction------Total algae

------Log removal algae ------Filtration performance

------IFA equivalent liter volume examined:
152Phase equivalent gallon volume examined:

Ground WaterWater Type:

December 10, 2008

Page 1 of  2

Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with 
the above data have been met.
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Date:

Primary Particulates
Giardia (confirmed)
Coccidia (confirmed)
Diatoms
Other Algae
Insects/larvae
Rotifers
Plant Debris (with chloro.)

Secondary Particulates
Nematodes
Crustaceans
Amoeba
Non-photo. flag. & ciliates
Photosynthetic flagellates
Other:

COMMENTS:

REFERENCE: Consensus Method for Determining Groundwaters Under the Direct Influence of Surface Water Using Microscopic Particulate

                         Analysis (MPA)  USEPA Manchester Environmental Laboratory, EPA 910/9-92-029, October 1992.

0
0
0
0
0
0
0

NF
NF
NF
NF
NF
NF
NF

0
0
0
0
0
0
0
0

  #/100 gallon Relative Frequency Relative Risk Factor          Comments

Crossroads Ventures-Well Q1

11/10/2008

No primary surface water indicators were observed.  Based upon microscopic particulate analysis and the 
proposed EPA risk factors associated with bio-indicators there is a low risk of surface contamination (EPA risk 
factors= 0 low risk).

EPA Relative Surface Water Risk Factors

1
0
0
0
0
0

R
NF
NF
NF
NF
NF

no relative risk factor assigned

EPA Relative Risk = Low Risk

Environmental Associates, Ltd.

L072692

December 10, 2008

Alpha Geoscience
PWS ID# EAL Sample ID:

Crossroads Ventures-Well Q1
Well ID# Utility Name

32657

REPORT REVIEWED BY:                                                                 DATE:

 Environmental Associates Ltd. certifies that all quality control elements, as required by NELAP, associated with the above data have been met.



 

 

 

 

 

 

 

APPENDIX R 

Q1 Well  

Down Hole Temperature and 

Conductivity Logs 
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APPENDIX S 

Q1 Well Drawdown and Stabilization Plots 

Constant Rate Test  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX S

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 180-day projection.xls\Q1 Linear Plot
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Well Q1 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

MPA  Filtering

Generator
Surge

= discharge rate adjustment

Data recorded at one-minute intervals



APPENDIX S

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 180-day projection.xls\Q1 180-day Projection
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 180-day projection.xls\Q1 Stabilization Plot
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 180-day projection.xls\Q1 Stabilization Plot 2 (MPA)
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APPENDIX T 

Historical Water Levels 



APPENDIX T

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - 1A.xls\1A Manual Data

Date
Depth to 
Water (ft) Date

Depth to 
Water (ft) Date

Depth to 
Water (ft)

9/14/2007 18:44 11.1 8/14/2008 7:00 11.5 10/21/2008 9:55 11.5
9/18/2007 8:45 11.4 8/14/2008 12:00 11.4 10/24/2008 13:22 11.6

9/20/2007 11:47 11.3 8/19/2008 9:29 11.4 10/26/2008 9:59 11.0
9/24/2007 8:42 11.6 8/20/2008 11:10 11.6 10/27/2008 8:33 11.0

11/14/2007 13:05 10.7 8/21/2008 11:05 19.0 10/27/2008 16:05 11.0
12/5/2007 10:17 10.6 8/22/2008 12:00 19.1 10/28/2008 9:12 11.0

4/11/08 12:55 10.22 8/23/2008 8:00 19.0 10/29/2008 12:14 10.8
4/14/08 10:00 10.32 8/25/2008 10:00 18.9 10/30/2008 12:31 10.8

4/21/08 9:45 10.52 8/26/2008 14:46 18.9 10/31/2008 14:52 11.0
4/21/08 13:17 10.52 8/27/2008 9:40 19.1 11/3/2008 13:15 10.8
4/21/08 15:58 10.51 8/27/2008 11:24 19.2 11/4/2008 10:20 10.8

4/22/08 9:58 10.55 8/28/2008 8:15 11.6 11/5/2008 14:42 10.6
4/22/08 13:12 10.55 8/29/2008 11:00 19.1 11/6/2008 11:44 10.6
4/22/08 16:18 10.55 8/29/2008 15:00 12.0 11/7/2008 7:15 10.8

4/23/08 9:31 10.61 9/2/2008 10:15 11.5 11/11/2008 14:10 11.0
4/23/08 12:41 10.61 9/3/2008 7:19 11.5 11/12/2008 10:08 11.0
4/23/08 15:53 10.61 9/3/2008 11:46 19.0 11/12/2008 15:55 11.0

4/24/08 8:53 10.61 9/3/2008 17:50 11.7 11/13/2008 8:47 11.0
4/24/08 11:32 10.61 9/4/2008 10:00 17.8 11/13/2008 15:30 11.0
4/24/08 14:39 10.62 9/5/2008 13:10 11.5 11/14/2008 6:35 11.0
4/24/08 17:24 10.62 9/8/2008 8:49 19.0 11/14/2008 8:06 18.1
4/25/08 10:30 10.63 9/9/2008 13:40 11.4 11/14/2008 8:28 18.4
4/25/08 14:22 10.63 9/10/2008 11:36 11.3 11/14/2008 12:59 19.1
4/28/08 11:35 10.63 9/11/2008 11:07 18.9 11/14/2008 15:12 12.0

7/16/2008 12.4 9/12/2008 10:20 11.4 11/15/2008 13:11 10.8
7/21/2008 19.2 9/15/2008 8:44 15.6 11/17/2008 10:13 11.0
7/22/2008 18.4 9/16/2008 10:18 13.7 11/20/2008 8:15 11.1
7/24/2008 18.0 9/17/2008 14:41 11.5 11/22/2008 10:06 10.8
7/25/2008 11.6 9/18/2008 11:00 11.5 11/24/2008 9:08 11.0
7/28/2008 11.0 9/19/2008 10:00 11.3 11/26/2008 10:45 11.0
7/29/2008 11.1 9/22/2008 11:41 17.6
7/30/2008 11.0 9/24/2008 10:11 11.7

8/1/2008 11.3 9/30/2008 11:30 11.2
8/4/2008 14:45 11.2 10/1/2008 10:22 11.2

8/5/2008 11.1 10/2/2008 11:00 11.5
8/6/2008 11.0 10/6/2008 11:15 11.3
8/7/2008 11.8 10/10/2008 10:00 11.2
8/8/2008 11.3 10/13/2008 14:35 11.4
8/9/2008 11.2 10/15/2008 10:15 11.4

8/11/2008 11.0 10/16/2008 13:32 11.4
8/12/2008 11.2 10/17/2008 10:00 11.5
8/13/2008 11.4 10/17/2008 14:35 11.5

Village Well 1A
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - 1A.xls\1A Graph

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

9/4/07 12/3/07 3/2/08 5/31/08 8/29/08 11/27/08

D
ep

th
 to

 W
at

er
 (f

t)

Village Well 1A Historical Water Levels

Total Depth of Well = 145 ft 

early November 2008 water levels 



APPENDIX T

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - 4.xls\4 Data

Date
Depth to 
Water (ft) Date

Depth to 
Water (ft) Date

Depth to 
Water (ft)

8/31/04 0:00 65.00 4/21/08 13:06 62.01 9/15/2008 8:55 66.25
9/7/04 0:00 65.70 4/21/08 15:49 61.98 9/16/2008 10:25 66.40
9/9/04 0:00 64.40 4/22/08 10:05 62.13 9/17/2008 14:50 66.50

9/11/04 0:00 64.50 4/22/08 13:18 62.15 9/18/2008 11:10 66.82
9/15/04 0:00 64.79 4/22/08 16:14 62.18 9/19/2008 10:10 66.50
9/21/04 0:00 61.40 4/23/08 9:55 62.55 9/22/2008 11:50 67.20
9/28/04 0:00 61.55 4/23/08 12:38 62.66 9/24/2008 10:15 67.00
6/7/07 11:00 61.90 4/23/08 15:48 62.60 9/30/2008 11:51 63.85
9/6/07 14:50 68.00 4/24/08 8:59 62.35 10/1/2008 10:29 63.75

9/10/07 15:05 67.80 4/24/08 11:38 62.31 10/2/2008 10:50 64.00
9/12/07 11:30 68.00 4/24/08 14:49 62.33 10/6/2008 11:20 63.72
9/13/07 12:00 67.80 4/24/08 17:29 62.38 10/10/2008 10:05 63.50
9/18/07 8:35 68.20 4/25/08 10:43 62.47 10/16/2008 13:38 65.45
9/19/07 7:32 65.22 4/25/08 14:31 62.46 10/17/2008 10:20 65.45
9/24/07 8:49 66.40 4/28/08 12:00 62.65 10/21/2008 9:59 65.95

9/24/07 16:39 66.60 8/14/2008 7:00 65.90 10/24/2008 15:00 66.15
9/25/07 8:42 66.62 8/15/2008 8:30 66.30 10/26/2008 10:12 62.25

9/25/07 15:00 66.45 8/15/2008 11:33 66.40 10/27/2008 9:11 61.92
9/25/07 17:48 66.50 8/15/2008 17:05 66.00 10/27/2008 16:15 61.40
9/26/07 7:15 66.42 8/16/2008 12:30 64.80 10/28/2008 9:30 61.50

9/26/07 12:20 66.45 8/17/2008 12:00 64.85 10/29/2008 12:32 61.10
9/26/07 17:35 66.44 8/18/2008 10:15 64.90 10/30/2008 12:40 61.00
9/27/07 17:25 66.40 8/19/2008 9:21 65.20 10/31/2008 15:00 60.90
9/28/07 8:30 65.30 8/20/2008 11:00 65.00 11/3/2008 13:25 60.85

9/28/07 12:41 65.50 8/21/2008 11:15 66.80 11/6/2008 11:50 60.45
9/29/07 12:30 65.40 8/22/2008 12:15 66.90 11/7/2008 7:10 60.52
10/2/07 7:20 65.60 8/23/2008 8:10 67.00 11/17/2008 10:19 61.00

10/2/07 12:15 66.05 8/25/2008 9:50 67.50 11/18/2008 10:39 61.00
10/2/07 16:26 66.07 8/26/2008 15:00 67.60 11/20/2008 8:22 61.20
10/3/07 8:10 66.25 8/27/2008 9:42 68.02 11/24/2008 8:55 61.20

10/3/07 15:22 66.20 8/28/2008 8:25 67.21 11/26/2008 10:59 61.55
10/4/07 8:30 66.25 8/29/2008 11:20 68.31
10/5/07 8:23 66.65 8/29/2008 15:06 67.52

10/5/07 13:42 66.96 9/2/2008 10:25 67.05
10/6/07 12:10 66.70 9/3/2008 7:25 67.05
10/7/07 13:37 66.50 9/3/2008 11:55 68.06
10/8/07 11:00 65.20 9/3/2008 18:00 67.20
10/9/07 11:49 65.40 9/4/2008 10:15 68.45

10/10/07 12:40 65.20 9/5/2008 13:20 67.28
10/11/07 14:20 65.00 9/8/2008 9:03 67.35
10/15/07 10:00 65.20 9/9/2008 13:45 67.20
4/11/08 13:08 60.91 9/10/2008 11:42 65.30
4/14/08 10:26 61.25 9/11/2008 11:15 66.70
4/21/08 9:52 61.99 9/12/2008 10:29 65.90

Village Well 4
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - 4.xls\4 Graph
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic Wls - Z.xls\Z Well Data

Date
Depth to 
Water (ft) Date

Depth to 
Water (ft)

6/6/2007 12:00 284.6 9/12/2008 10:45 291.8
5/6/2008 12:13 278.2 9/15/2008 9:15 291.6

7/21/2008 12:00 289 9/16/2008 10:45 293.6
7/22/2008 12:00 288.5 9/17/2008 15:05 293.1
7/24/2008 12:00 287 9/18/2008 11:25 292.6
7/25/2008 12:00 286.8 9/19/2008 10:35 292.7
7/28/2008 12:00 285.6 9/22/2008 12:25 293.0
7/29/2008 12:00 285.1 9/24/2008 10:25 293.3
7/30/2008 12:00 280 9/30/2008 11:40 289.2
8/1/2008 12:00 280 10/1/2008 10:55 288.6
8/4/2008 14:20 281.2 10/6/2008 11:00 288.2
8/5/2008 12:00 281.4 10/10/2008 10:20 288.6
8/6/2008 12:00 281.2 10/16/2008 13:48 289.6
8/7/2008 12:00 281.8 10/21/2008 10:23 290.3
8/8/2008 12:00 282 10/24/2008 14:40 291.4
8/9/2008 12:00 281.8 10/26/2008 10:32 288.1

8/11/2008 12:00 281.5 10/27/2008 9:28 286.9
8/12/2008 12:00 281.4 10/27/2008 16:32 286.6
8/13/2008 12:00 281.2 10/28/2008 9:41 286.2
8/14/2008 7:00 282.2 10/29/2008 12:50 286.8
8/14/2008 8:50 283.4 10/30/2008 13:00 286.7
8/14/2008 8:57 282.8 11/5/2008 12:31 281.8

8/15/2008 11:43 282.2 11/6/2008 12:20 281.4
8/15/2008 17:15 282.4 11/7/2008 8:32 281
8/16/2008 12:43 283 11/13/2008 9:30 281.6
8/17/2008 12:15 283.1 11/13/2008 15:44 281.5
8/18/2008 10:30 283.2 11/17/2008 10:40 281.4
8/19/2008 10:09 283.2 11/24/2008 9:15 263
8/20/2008 11:30 283.6 11/26/2008 13:55 262.2
8/21/2008 11:31 284.5 3/5/2009 282.5
8/22/2008 12:30 284.9 3/6/2009 281.8
8/23/2008 8:30 285.1 3/9/2009 279

8/25/2008 11:35 285.7 3/13/2009 276.8
8/26/2008 15:15 285.9 3/18/2009 277.5
8/28/2008 9:15 293.5 3/23/2009 278.4

8/28/2008 15:56 293.6 3/26/2009 278.8
8/29/2008 10:42 293.6 3/30/2009 279
8/29/2008 15:20 293.5 4/2/2009 279.2
9/2/2008 10:55 292.4 4/6/2009 279.2
9/3/2008 7:38 292.4 4/10/2009 279

9/3/2008 11:25 292.6 4/15/2009 279.2
9/4/2008 11:00 293.6 4/22/2009 280

8/29/2008 15:20 293.5 4/29/2009 281.6
9/2/2008 10:55 292.4 5/7/2009 281.6
9/3/2008 7:38 292.4 5/12/2009 281

9/3/2008 11:25 292.6 5/18/2009 279.9
9/4/2008 11:00 293.6 5/20/2009 279.5
9/5/2008 14:00 293.4 5/27/2009 279.1
9/8/2008 9:40 293.3 6/3/2009 278.7

9/9/2008 14:10 292.8 6/10/2009 280
9/10/2008 12:02 291.8 6/11/2009 280
9/11/2008 11:30 292.8

Z Well
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic Wls - Z.xls\Historic Graph
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - Janis East.xls\Janis Data

Date
Depth to 
Water (ft)

11/28/00 0:00 100.0
9/7/04 0:00 94.3

9/21/04 0:00 38.6
9/28/04 0:00 42.0
5/6/08 12:13 148.8
8/14/08 7:00 122.3

8/25/08 11:05 144.5
8/27/08 9:06 148.2

8/27/08 10:19 147.8
9/3/08 8:06 199.3

9/12/08 11:01 200.7
9/15/08 10:00 201.0
9/16/08 11:00 201.6
9/17/08 15:30 201.8
9/18/08 11:50 202.0
9/19/08 10:50 202.5
9/22/08 12:40 204.2
9/24/08 11:00 205.0
10/1/08 10:47 188.4

10/21/08 10:17 199.8
10/24/08 14:33 201.6

11/7/08 8:13 47.5
11/7/08 13:47 47.3
11/8/08 7:53 47.8

11/8/08 15:30 47.9
11/9/08 13:25 49.9
11/10/08 7:59 57.4

11/10/08 12:34 56.6
11/10/08 14:16 57.3
11/10/08 16:04 58.1
11/11/08 14:30 64.2
11/12/08 10:40 66.0
11/12/08 16:25 69.2
11/13/08 8:16 72.0

11/26/08 14:10 96.8
3/26/2009 44.7
4/15/2009 46.6
5/18/2009 65.2
5/27/2009 65.1
6/11/2009 69.0

Janis East Well
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - Janis East.xls\Janis Graph
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - K1.xls\K1 Data

Date
Depth to Water 

(ft) Date
Depth to Water 

(ft)
8/22/2007 97.25 4/25/2008 10:22 96.69
8/27/2007 97.52 4/25/2008 14:14 96.61
9/10/2007 98.1 4/28/2008 11:27 96.75
9/12/2007 98.0 9/5/2008 97.6
9/13/2007 97.8 9/10/2008 97.2
9/16/2007 98.1 9/24/2008 97.5
9/18/2007 98.4 10/1/2008 96.8
9/19/2007 98.4 10/24/2008 97.5
9/20/2007 98.4 10/26/2008 96.4
9/24/2007 98.4 10/27/2008 96.4
9/25/2007 98.6 10/28/2008 96.2
9/29/2007 98.4 10/29/2008 96.0
10/2/2007 98.2 11/5/2008 95.5
10/6/2007 98.5 11/6/2008 95.3
10/7/2007 98.4 11/8/2008 95.6
10/8/2007 98.2 11/13/2008 96.2
10/9/2007 98.2 3/9/2009 95.2

10/10/2007 97.8 3/10/2009 94.8
10/11/2007 97.9 3/13/2009 95.2
10/15/2007 97.7 3/18/2009 95.3
11/14/2007 96.52 3/23/2009 96.2

4/11/2008 12:34 95.42 3/26/2009 96.2
4/14/2008 8:40 95.63 3/30/2009 96.3
4/21/2008 9:31 96.22 4/2/2009 96.2

4/21/2008 12:58 96.2 4/6/2009 96.2
4/21/2008 15:43 96.19 4/10/2009 96.2
4/22/2008 9:50 96.51 4/15/2009 96.2

4/22/2008 13:05 96.54 4/22/2009 96.6
4/22/2008 16:00 96.57 4/29/2009 97
4/23/2008 9:04 96.68 5/7/2009 97.1

4/23/2008 12:18 96.72 5/12/2009 96.8
4/23/2008 17:16 96.76 5/18/2009 96.2
4/24/2008 9:13 96.95 5/20/2009 96

4/24/2008 11:52 96.95 5/27/2009 96.1
4/24/2008 14:56 96.89 6/3/2009 96
4/24/2008 15:44 96.87 6/10/2009 96.7
4/24/2008 17:43 96.87 6/11/2009 96.7

Well K1
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - K1.xls\K1 Historic WLs 
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - R1.xls\R1 Data

Date
Depth to 
Water (ft)

10/16/2000 28
11/20/2001 28.62
8/19/2002 26.42
8/26/2002 28.64
9/17/2002 30.7
4/7/2004 26.6

5/12/2004 27.25
5/22/2004 27.69
5/29/2004 27.6
6/12/2004 27.7
6/26/2004 27.79
7/10/2004 28
7/20/2004 28.7
7/30/2004 27.42
8/4/2004 27

8/21/2004 26.9
8/31/2004 26.6
9/7/2004 26.9
9/9/2004 26.72

9/11/2004 26.6
9/15/2004 26.47
9/21/2004 24.53

10/24/2008 28.2
10/26/2008 27.7
10/28/2008 27
11/6/2008 27.2
11/8/2008 27.2

11/13/2008 27.4

Well R1
Historical Water Levels
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Historic WLs - R1.xls\R1 Historic WLs
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q1 Manual WL Data.xls\2008-2009
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Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Q2 Manual WL Data.xls\2008-2009
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Historical Autumn Precipitation Record at Belleayre Ski Center 



Historical Autumn Precipitation at Belleayre Ski Center APPENDIX U

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Precipitation\Historical Record.xls\Precip data

1996 1997 1998
8/1/1996 0.32 8/1/1997 0.00 8/1/1998 0.00 8/1/1999 0.00 8/1/2000 0.06 8/1/2001 0 8/1/2002 0.01 8/1/2003 1.98 8/1/2003 0.07 8/1/2003 0.08 01-Aug-06 0 8/1/2007 0 8/1/2008 0
8/2/1996 0.01 8/2/1997 0.00 8/2/1998 0.00 8/2/1999 0.00 8/2/2000 0.02 8/2/2001 0 8/2/2002 0.44 8/2/2003 0.26 8/2/2003 0 8/2/2003 0 02-Aug-06 0 8/2/2007 0 8/2/2008 0.12
8/3/1996 0.00 8/3/1997 0.09 8/3/1998 0.00 8/3/1999 0.00 8/3/2000 0.04 8/3/2001 0.04 8/3/2002 0.06 8/3/2003 0.45 8/3/2003 0 8/3/2003 0 03-Aug-06 0 8/3/2007 0 8/3/2008 0.05
8/4/1996 0.01 8/4/1997 0.19 8/4/1998 0.00 8/4/1999 0.02 8/4/2000 0.04 8/4/2001 0.14 8/4/2002 0.02 8/4/2003 0.11 8/4/2003 0.22 8/4/2003 0 04-Aug-06 0.05 8/4/2007 0 8/4/2008 0.02
8/5/1996 0.01 8/5/1997 0.13 8/5/1998 0.00 8/5/1999 0.15 8/5/2000 0.01 8/5/2001 0.02 8/5/2002 0.35 8/5/2003 0.16 8/5/2003 0.25 8/5/2003 0.07 05-Aug-06 0.01 8/5/2007 0 8/5/2008 0.02
8/6/1996 0.01 8/6/1997 0.01 8/6/1998 0.00 8/6/1999 0.17 8/6/2000 0.07 8/6/2001 0 8/6/2002 0 8/6/2003 0.05 8/6/2003 0 8/6/2003 0.02 06-Aug-06 0 8/6/2007 0 8/6/2008 0.14
8/7/1996 0.00 8/7/1997 0.00 8/7/1998 0.00 8/7/1999 0.10 8/7/2000 0.29 8/7/2001 0 8/7/2002 0 8/7/2003 0.01 8/7/2003 0.05 8/7/2003 0 07-Aug-06 0.35 8/7/2007 0.51 8/7/2008 0
8/8/1996 0.00 8/8/1997 0.00 8/8/1998 0.00 8/8/1999 0.18 8/8/2000 0 8/8/2001 0 8/8/2002 0 8/8/2003 0 8/8/2003 0.05 8/8/2003 0 08-Aug-06 0 8/8/2007 0.38 8/8/2008 0.03
8/9/1996 0.33 8/9/1997 0.00 8/9/1998 0.00 8/9/1999 0.01 8/9/2000 0.09 8/9/2001 0 8/9/2002 0.02 8/9/2003 0.31 8/9/2003 0.02 8/9/2003 0 09-Aug-06 0 8/9/2007 0.4 8/9/2008 0.05

8/10/1996 0.01 8/10/1997 0.00 8/10/1998 0.07 8/10/1999 0.01 8/10/2000 0.07 8/10/2001 0.19 8/10/2002 0 8/10/2003 0.09 8/10/2003 0 8/10/2003 0 10-Aug-06 0 8/10/2007 1.11 8/10/2008 0.21
8/11/1996 0.00 8/11/1997 0.07 8/11/1998 0.29 8/11/1999 0.11 8/11/2000 0.72 8/11/2001 0.03 8/11/2002 0 8/11/2003 0.4 8/11/2003 0.01 8/11/2003 0 11-Aug-06 0 8/11/2007 0.06 8/11/2008 0.14
8/12/1996 0.01 8/12/1997 0.00 8/12/1998 0.00 8/12/1999 0.00 8/12/2000 0.89 8/12/2001 0.18 8/12/2002 0 8/12/2003 0.86 8/12/2003 2.34 8/12/2003 0.11 12-Aug-06 0 8/12/2007 0.01 8/12/2008 0.04
8/13/1996 0.00 8/13/1997 0.53 8/13/1998 0.00 8/13/1999 0.07 8/13/2000 0.03 8/13/2001 0.01 8/13/2002 0 8/13/2003 0.06 8/13/2003 0.81 8/13/2003 0.73 13-Aug-06 0 8/13/2007 0.17 8/13/2008 0.02
8/14/1996 0.00 8/14/1997 0.00 8/14/1998 0.00 8/14/1999 0.55 8/14/2000 0.53 8/14/2001 0 8/14/2002 0 8/14/2003 0 8/14/2003 0.04 8/14/2003 0.55 14-Aug-06 0 8/14/2007 0 8/14/2008 0.07
8/15/1996 0.00 8/15/1997 0.00 8/15/1998 0.00 8/15/1999 0.40 8/15/2000 0.07 8/15/2001 0 8/15/2002 0 8/15/2003 0 8/15/2003 0.35 8/15/2003 0.03 15-Aug-06 0.31 8/15/2007 0 8/15/2008 0.47
8/16/1996 0.11 8/16/1997 0.00 8/16/1998 0.00 8/16/1999 0.03 8/16/2000 0.53 8/16/2001 0 8/16/2002 0.1 8/16/2003 0.21 8/16/2003 0.42 8/16/2003 0.34 16-Aug-06 0 8/16/2007 0.12 8/16/2008 0.24
8/17/1996 0.01 8/17/1997 0.33 8/17/1998 0.10 8/17/1999 0.02 8/17/2000 0 8/17/2001 0.48 8/17/2002 0.08 8/17/2003 0.06 8/17/2003 0.04 8/17/2003 0.04 17-Aug-06 0 8/17/2007 0.22 8/17/2008 0.02
8/18/1996 0.01 8/18/1997 0.14 8/18/1998 0.15 8/18/1999 0.00 8/18/2000 0.01 8/18/2001 0 8/18/2002 0.01 8/18/2003 0.02 8/18/2003 0 8/18/2003 0.01 18-Aug-06 0 8/18/2007 0.05 8/18/2008 0.01
8/19/1996 0.00 8/19/1997 0.00 8/19/1998 0.01 8/19/1999 0.00 8/19/2000 0 8/19/2001 0 8/19/2002 0 8/19/2003 0 8/19/2003 0 8/19/2003 0 19-Aug-06 2.15 8/19/2007 0.01 8/19/2008 0.08
8/20/1996 0.01 8/20/1997 0.47 8/20/1998 0.00 8/20/1999 0.03 8/20/2000 0 8/20/2001 0.25 8/20/2002 0.06 8/20/2003 0 8/20/2003 0.1 8/20/2003 0.01 20-Aug-06 0.86 8/20/2007 0.09 8/20/2008 0.01
8/21/1996 0.00 8/21/1997 0.93 8/21/1998 0.01 8/21/1999 0.93 8/21/2000 0 8/21/2001 0.02 8/21/2002 0 8/21/2003 0.01 8/21/2003 0.6 8/21/2003 0 21-Aug-06 0.04 8/21/2007 0.36 8/21/2008 0.01
8/22/1996 0.00 8/22/1997 0.20 8/22/1998 0.00 8/22/1999 0.06 8/22/2000 0 8/22/2001 0 8/22/2002 0 8/22/2003 0 8/22/2003 0.04 8/22/2003 0 22-Aug-06 0 8/22/2007 0.02 8/22/2008 0
8/23/1996 0.57 8/23/1997 0.03 8/23/1998 0.00 8/23/1999 0.07 8/23/2000 0.36 8/23/2001 0 8/23/2002 0.04 8/23/2003 0 8/23/2003 0.04 8/23/2003 0 23-Aug-06 0 8/23/2007 0.03 8/23/2008 0
8/24/1996 0.17 8/24/1997 0.00 8/24/1998 0.00 8/24/1999 0.00 8/24/2000 0.05 8/24/2001 0 8/24/2002 0.73 8/24/2003 0 8/24/2003 0.04 8/24/2003 0 24-Aug-06 0.01 8/24/2007 0 8/24/2008 0
8/25/1996 0.01 8/25/1997 0.01 8/25/1998 0.00 8/25/1999 0.00 8/25/2000 0 8/25/2001 0 8/25/2002 0.04 8/25/2003 0 8/25/2003 0 8/25/2003 0 25-Aug-06 0.16 8/25/2007 0 8/25/2008 0
8/26/1996 0.00 8/26/1997 0.10 8/26/1998 0.20 8/26/1999 0.27 8/26/2000 0 8/26/2001 0 8/26/2002 0.02 8/26/2003 0.02 8/26/2003 0 8/26/2003 0 26-Aug-06 0.3 8/26/2007 0.04 8/26/2008 0.02
8/27/1996 0.08 8/27/1997 0.10 8/27/1998 0.00 8/27/1999 0.77 8/27/2000 0.01 8/27/2001 0 8/27/2002 0 8/27/2003 0.03 8/27/2003 0.01 8/27/2003 0 27-Aug-06 0.4 8/27/2007 0.01 8/27/2008 0
8/28/1996 0.02 8/28/1997 0.47 8/28/1998 0.00 8/28/1999 0.03 8/28/2000 0 8/28/2001 0 8/28/2002 0 8/28/2003 0 8/28/2003 0 8/28/2003 0.08 28-Aug-06 0.05 8/28/2007 0 8/28/2008 0
8/29/1996 0.01 8/29/1997 0.06 8/29/1998 0.00 8/29/1999 0.00 8/29/2000 0 8/29/2001 0 8/29/2002 1.59 8/29/2003 0.08 8/29/2003 0.02 8/29/2003 0.06 29-Aug-06 1.36 8/29/2007 0 8/29/2008 0.02
8/30/1996 0.00 8/30/1997 0.01 8/30/1998 0.06 8/30/1999 0.00 8/30/2000 0 8/30/2001 0 8/30/2002 0.04 8/30/2003 0.03 8/30/2003 0.3 8/30/2003 0.63 30-Aug-06 0.04 8/30/2007 0 8/30/2008 0.03
8/31/1996 0.00 8/31/1997 0.02 8/31/1998 0.06 8/31/1999 0.00 8/31/2000 0 8/31/2001 0.96 8/31/2002 0.02 8/31/2003 0.02 8/31/2003 0.27 8/31/2003 1.08 31-Aug-06 0.01 8/31/2007 0 8/31/2008 0
9/1/1996 0.00 9/1/1997 0.07 9/1/1998 0.01 9/1/1999 0.00 9/1/2000 0.3 9/1/2001 0.04 9/1/2002 0 9/1/2003 1.34 9/1/2003 0.01 9/1/2003 0.04 01-Sep-06 0.01 9/1/2007 0 9/1/2008 0.01
9/2/1996 0.00 9/2/1997 0.01 9/2/1998 0.41 9/2/1999 0.00 9/2/2000 0.03 9/2/2001 0.03 9/2/2002 0 9/2/2003 1.94 9/2/2003 0 9/2/2003 0.02 02-Sep-06 0.52 9/2/2007 0 9/2/2008 0
9/3/1996 0.01 9/3/1997 0.11 9/3/1998 0.00 9/3/1999 0.00 9/3/2000 0 9/3/2001 0.01 9/3/2002 0 9/3/2003 0.29 9/3/2003 0.01 9/3/2003 0 03-Sep-06 0.15 9/3/2007 0 9/3/2008 0
9/4/1996 0.02 9/4/1997 0.00 9/4/1998 0.00 9/4/1999 0.00 9/4/2000 0.06 9/4/2001 0.48 9/4/2002 1.44 9/4/2003 1.05 9/4/2003 0.01 9/4/2003 0 04-Sep-06 0.01 9/4/2007 0 9/4/2008 0
9/5/1996 0.00 9/5/1997 0.00 9/5/1998 0.00 9/5/1999 0.00 9/5/2000 0.01 9/5/2001 0 9/5/2002 0 9/5/2003 0 9/5/2003 0 9/5/2003 0 05-Sep-06 0.11 9/5/2007 0 9/5/2008 0
9/6/1996 0.01 9/6/1997 0.00 9/6/1998 0.00 9/6/1999 0.94 9/6/2000 0 9/6/2001 0.02 9/6/2002 0.02 9/6/2003 0 9/6/2003 0 9/6/2003 0 06-Sep-06 0.04 9/6/2007 0 9/6/2008 1.69
9/7/1996 1.11 9/7/1997 0.01 9/7/1998 0.48 9/7/1999 0.30 9/7/2000 0.01 9/7/2001 0 9/7/2002 0 9/7/2003 0 9/7/2003 0 9/7/2003 0 07-Sep-06 0.01 9/7/2007 0 9/7/2008 0.07
9/8/1996 0.12 9/8/1997 0.01 9/8/1998 0.15 9/8/1999 0.06 9/8/2000 0.02 9/8/2001 0 9/8/2002 0 9/8/2003 0 9/8/2003 0.82 9/8/2003 0 08-Sep-06 0.01 9/8/2007 1.26 9/8/2008 0.01
9/9/1996 0.00 9/9/1997 0.00 9/9/1998 0.07 9/9/1999 0.08 9/9/2000 0.13 9/9/2001 0 9/9/2002 0 9/9/2003 0 9/9/2003 1.13 9/9/2003 0 09-Sep-06 0.15 9/9/2007 0.48 9/9/2008 0.82

9/10/1996 0.00 9/10/1997 0.00 9/10/1998 0.00 9/10/1999 0.13 9/10/2000 0.03 9/10/2001 0.76 9/10/2002 0 9/10/2003 0 9/10/2003 0.04 9/10/2003 0 10-Sep-06 0.03 9/10/2007 0.03 9/10/2008 0.03
9/11/1996 0.01 9/11/1997 1.79 9/11/1998 0.00 9/11/1999 0.01 9/11/2000 0 9/11/2001 0.02 9/11/2002 0 9/11/2003 0.01 9/11/2003 0.03 9/11/2003 0 11-Sep-06 0 9/11/2007 1.46 9/11/2008 0
9/12/1996 0.00 9/12/1997 0.00 9/12/1998 0.00 9/12/1999 0.00 9/12/2000 1.57 9/12/2001 0.02 9/12/2002 0 9/12/2003 0 9/12/2003 0 9/12/2003 0 12-Sep-06 0 9/12/2007 0.03 9/12/2008 0.12
9/13/1996 0.98 9/13/1997 0.05 9/13/1998 0.00 9/13/1999 0.00 9/13/2000 0.17 9/13/2001 0.53 9/13/2002 0 9/13/2003 0.07 9/13/2003 0 9/13/2003 0 13-Sep-06 0 9/13/2007 0.01 9/13/2008 0.12
9/14/1996 0.01 9/14/1997 0.00 9/14/1998 0.00 9/14/1999 0.00 9/14/2000 0.01 9/14/2001 0.5 9/14/2002 0 9/14/2003 0.27 9/14/2003 0.01 9/14/2003 0 14-Sep-06 1.66 9/14/2007 0 9/14/2008 0.13
9/15/1996 0.00 9/15/1997 0.00 9/15/1998 0.47 9/15/1999 0.10 9/15/2000 0.47 9/15/2001 0 9/15/2002 0.39 9/15/2003 0.63 9/15/2003 0 9/15/2003 0.08 15-Sep-06 0.16 9/15/2007 0.22 9/15/2008 0
9/16/1996 0.00 9/16/1997 0.00 9/16/1998 0.14 9/16/1999 4.64 9/16/2000 0 9/16/2001 0.01 9/16/2002 0.31 9/16/2003 0.09 9/16/2003 0.01 9/16/2003 0.02 16-Sep-06 0.01 9/16/2007 0 9/16/2008 0
9/17/1996 0.83 9/17/1997 0.00 9/17/1998 0.01 9/17/1999 0.31 9/17/2000 0 9/17/2001 0 9/17/2002 0.02 9/17/2003 0.01 9/17/2003 2.73 9/17/2003 0.02 17-Sep-06 0.02 9/17/2007 0 9/17/2008 0
9/18/1996 0.31 9/18/1997 0.06 9/18/1998 0.00 9/18/1999 0.02 9/18/2000 0.01 9/18/2001 0.01 9/18/2002 0.03 9/18/2003 0.01 9/18/2003 2.5 9/18/2003 0 18-Sep-06 0 9/18/2007 0 9/18/2008 0
9/19/1996 0.00 9/19/1997 0.00 9/19/1998 0.00 9/19/1999 0.02 9/19/2000 0.01 9/19/2001 0 9/19/2002 0 9/19/2003 1.2 9/19/2003 0.01 9/19/2003 0 19-Sep-06 0.08 9/19/2007 0 9/19/2008 0
9/20/1996 0.01 9/20/1997 0.19 9/20/1998 0.00 9/20/1999 0.06 9/20/2000 0.02 9/20/2001 0.89 9/20/2002 0 9/20/2003 0 9/20/2003 0.03 9/20/2003 0.01 20-Sep-06 0.02 9/20/2007 0.03 9/20/2008 0
9/21/1996 0.00 9/21/1997 0.00 9/21/1998 0.00 9/21/1999 0.15 9/21/2000 0.01 9/21/2001 0.11 9/21/2002 0 9/21/2003 0 9/21/2003 0.01 9/21/2003 0 21-Sep-06 0 9/21/2007 0 9/21/2008 0.16
9/22/1996 0.63 9/22/1997 0.00 9/22/1998 0.90 9/22/1999 0.44 9/22/2000 0 9/22/2001 0 9/22/2002 0.83 9/22/2003 0 9/22/2003 0 9/22/2003 0 22-Sep-06 0.02 9/22/2007 0.08 9/22/2008 0.03
9/23/1996 0.02 9/23/1997 0.04 9/23/1998 0.00 9/23/1999 0.06 9/23/2000 0 9/23/2001 0 9/23/2002 0.02 9/23/2003 0 9/23/2003 0 9/23/2003 0 23-Sep-06 0.21 9/23/2007 0.02 9/23/2008 0
9/24/1996 0.21 9/24/1997 0.00 9/24/1998 0.00 9/24/1999 0.02 9/24/2000 0.03 9/24/2001 0.25 9/24/2002 0 9/24/2003 0 9/24/2003 0.01 9/24/2003 0 24-Sep-06 0.09 9/24/2007 0 9/24/2008 0
9/25/1996 0.03 9/25/1997 0.03 9/25/1998 0.00 9/25/1999 0.04 9/25/2000 0.02 9/25/2001 1.69 9/25/2002 0.02 9/25/2003 0 9/25/2003 0.24 9/25/2003 0 25-Sep-06 0.05 9/25/2007 0 9/25/2008 0
9/26/1996 0.01 9/26/1997 0.06 9/26/1998 0.00 9/26/1999 0.00 9/26/2000 0.22 9/26/2001 0 9/26/2002 0.24 9/26/2003 0 9/26/2003 0.02 9/26/2003 0.87 26-Sep-06 0 9/26/2007 0.36 9/26/2008 1.17
9/27/1996 0.00 9/27/1997 0.00 9/27/1998 0.65 9/27/1999 0.03 9/27/2000 0.03 9/27/2001 0.06 9/27/2002 1.6 9/27/2003 0 9/27/2003 0.01 9/27/2003 0.04 27-Sep-06 0 9/27/2007 0.6 9/27/2008 0.03
9/28/1996 0.78 9/28/1997 0.04 9/28/1998 0.00 9/28/1999 0.00 9/28/2000 0 9/28/2001 0.11 9/28/2002 0.01 9/28/2003 0 9/28/2003 1.98 9/28/2003 0 28-Sep-06 0.39 9/28/2007 0.3 9/28/2008 0.89
9/29/1996 0.09 9/29/1997 0.34 9/29/1998 0.00 9/29/1999 0.00 9/29/2000 0 9/29/2001 0.03 9/29/2002 0.01 9/29/2003 0 9/29/2003 0.09 9/29/2003 0.28 29-Sep-06 0.75 9/29/2007 0.01 9/29/2008 0.01
9/30/1996 0.00 9/30/1997 0.21 9/30/1998 0.07 9/30/1999 0.00 9/30/2000 0.01 9/30/2001 0 9/30/2002 0.01 9/30/2003 0 9/30/2003 0.31 9/30/2003 0 30-Sep-06 0.11 9/30/2007 0.02 9/30/2008 0.2
10/1/1996 0.00 10/1/1997 0.00 10/1/1998 0.08 10/1/1999 0.01 10/1/2000 0.01 10/1/2001 0 10/1/2002 0 10/1/2003 0 10/1/2003 0.08 10/1/2003 0 01-Oct-06 0.52 10/1/2007 0.01 10/1/2008 0.03
10/2/1996 0.00 10/2/1997 0.00 10/2/1998 0.02 10/2/1999 0.00 10/2/2000 0 10/2/2001 0 10/2/2002 0.16 10/2/2003 0 10/2/2003 0 10/2/2003 0 02-Oct-06 0.05 10/2/2007 0 10/2/2008 0.01
10/3/1996 0.05 10/3/1997 0.02 10/3/1998 0.00 10/3/1999 0.00 10/3/2000 0.04 10/3/2001 0 10/3/2002 0.06 10/3/2003 0 10/3/2003 0 10/3/2003 0 03-Oct-06 0.01 10/3/2007 0.01 10/3/2008 0.03
10/4/1996 0.00 10/4/1997 0.00 10/4/1998 0.00 10/4/1999 0.82 10/4/2000 0.21 10/4/2001 0 10/4/2002 0.1 10/4/2003 0 10/4/2003 0 10/4/2003 0 04-Oct-06 0.32 10/4/2007 0 10/4/2008 0.01
10/5/1996 0.01 10/5/1997 0.28 10/5/1998 0.00 10/5/1999 -- 10/5/2000 0.78 10/5/2001 0 10/5/2002 0.21 10/5/2003 0 10/5/2003 0 10/5/2003 0 05-Oct-06 0 10/5/2007 0 10/5/2008 0
10/6/1996 0.00 10/6/1997 0.00 10/6/1998 0.00 10/6/1999 0.05 10/6/2000 0.54 10/6/2001 0.16 10/6/2002 0 10/6/2003 0 10/6/2003 0 10/6/2003 0 06-Oct-06 0 10/6/2007 0.1 10/6/2008 0
10/7/1996 0.00 10/7/1997 0.00 10/7/1998 0.00 10/7/1999 0.00 10/7/2000 0 10/7/2001 0 10/7/2002 0.02 10/7/2003 0 10/7/2003 0 10/7/2003 0.61 07-Oct-06 0 10/7/2007 0.12 10/7/2008 0
10/8/1996 0.91 10/8/1997 0.00 10/8/1998 1.43 10/8/1999 0.00 10/8/2000 0 10/8/2001 0.01 10/8/2002 0 10/8/2003 0.02 10/8/2003 0 10/8/2003 3.05 08-Oct-06 0 10/8/2007 0.64 10/8/2008 0.07
10/9/1996 0.05 10/9/1997 0.00 10/9/1998 0.04 10/9/1999 0.34 10/9/2000 0 10/9/2001 0.02 10/9/2002 0 10/9/2003 0 10/9/2003 0 10/9/2003 0.15 09-Oct-06 0 10/9/2007 0.4 10/9/2008 0.06

10/10/1996 0.27 10/10/1997 0.00 10/10/1998 1.03 10/10/1999 0.18 10/10/2000 0 10/10/2001 0.02 10/10/2002 0.04 10/10/2003 0 10/10/2003 0 10/10/2003 0.04 10-Oct-06 0.02 10/10/2007 0.07 10/10/2008 0
10/11/1996 0.00 10/11/1997 0.00 10/11/1998 0.05 10/11/1999 0.01 10/11/2000 0.01 10/11/2001 0 10/11/2002 1.72 10/11/2003 0 10/11/2003 0 10/11/2003 0.02 11-Oct-06 0.32 10/11/2007 0.7 10/11/2008 0
10/12/1996 0.00 10/12/1997 0.00 10/12/1998 0.00 10/12/1999 0.00 10/12/2000 0.01 10/12/2001 0.01 10/12/2002 1.52 10/12/2003 0 10/12/2003 0 10/12/2003 1.55 12-Oct-06 0.19 10/12/2007 0.29 10/12/2008 0
10/13/1996 0.00 10/13/1997 0.00 10/13/1998 0.00 10/13/1999 0.18 10/13/2000 0.01 10/13/2001 0.01 10/13/2002 0.15 10/13/2003 0 10/13/2003 0 10/13/2003 1.1 13-Oct-06 0 10/13/2007 0.02 10/13/2008 0
10/14/1996 0.02 10/14/1997 0.21 10/14/1998 0.46 10/14/1999 0.24 10/14/2000 0.01 10/14/2001 0.11 10/14/2002 0 10/14/2003 0.31 10/14/2003 0.01 10/14/2003 0.74 14-Oct-06 0 10/14/2007 0.01 10/14/2008 0
10/15/1996 0.00 10/15/1997 0.13 10/15/1998 0.01 10/15/1999 0.02 10/15/2000 0 10/15/2001 0.31 10/15/2002 0.01 10/15/2003 0.72 10/15/2003 0.48 10/15/2003 0.14 15-Oct-06 0 10/15/2007 0 10/15/2008 0
10/16/1996 0.00 10/16/1997 0.00 10/16/1998 0.00 10/16/1999 0.02 10/16/2000 0.23 10/16/2001 0.05 10/16/2002 2.02 10/16/2003 0.01 10/16/2003 0.18 10/16/2003 0.04 16-Oct-06 0 10/16/2007 0 10/16/2008 0.16
10/17/1996 0.00 10/17/1997 0.00 10/17/1998 0.00 10/17/1999 0.02 10/17/2000 0.13 10/17/2001 0.08 10/17/2002 0.21 10/17/2003 0 10/17/2003 0.02 10/17/2003 0.01 17-Oct-06 0.42 10/17/2007 0.02 10/17/2008 0.01
10/18/1996 0.00 10/18/1997 0.00 10/18/1998 0.01 10/18/1999 0.03 10/18/2000 0.74 10/18/2001 0 10/18/2002 0.02 10/18/2003 0 10/18/2003 0.1 10/18/2003 0.05 18-Oct-06 0.06 10/18/2007 6.71 10/18/2008 0
10/19/1996 2.64 10/19/1997 0.00 10/19/1998 0.01 10/19/1999 0.00 10/19/2000 0.02 10/19/2001 0 10/19/2002 0.08 10/19/2003 0.27 10/19/2003 0.66 10/19/2003 0.02 19-Oct-06 0 10/19/2007 1.17 10/19/2008 0
10/20/1996 1.96 10/20/1997 0.07 10/20/1998 0.00 10/20/1999 0.38 10/20/2000 0.01 10/20/2001 0 10/20/2002 0 10/20/2003 0.01 10/20/2003 0.03 10/20/2003 0 20-Oct-06 1.55 10/20/2007 0.03 10/20/2008 0
10/21/1996 0.19 10/21/1997 0.00 10/21/1998 0.02 10/21/1999 0.00 10/21/2000 0.01 10/21/2001 0 10/21/2002 0 10/21/2003 0.02 10/21/2003 0.07 10/21/2003 0 21-Oct-06 0.01 10/21/2007 0 10/21/2008 0.06
10/22/1996 0.02 10/22/1997 0.00 10/22/1998 0.00 10/22/1999 0.32 10/22/2000 0 10/22/2001 0 10/22/2002 0 10/22/2003 0.01 10/22/2003 0.02 10/22/2003 1.11 22-Oct-06 0.05 10/22/2007 0 10/22/2008 0.03
10/23/1996 0.20 10/23/1997 0.00 10/23/1998 0.00 10/23/1999 0.20 10/23/2000 0 10/23/2001 0.72 10/23/2002 0.02 10/23/2003 0.04 10/23/2003 0 10/23/2003 0.59 23-Oct-06 0.01 10/23/2007 0.38 10/23/2008 0
10/24/1996 0.05 10/24/1997 0.03 10/24/1998 0.00 10/24/1999 0.02 10/24/2000 0 10/24/2001 0.14 10/24/2002 0 10/24/2003 0.02 10/24/2003 0 10/24/2003 0.21 24-Oct-06 0.04 10/24/2007 0.34 10/24/2008 0.02
10/25/1996 0.00 10/25/1997 0.60 10/25/1998 0.00 10/25/1999 0.01 10/25/2000 0 10/25/2001 0.02 10/25/2002 0.12 10/25/2003 0 10/25/2003 0 10/25/2003 1.18 25-Oct-06 0.12 10/25/2007 0.1 10/25/2008 2.67
10/26/1996 0.00 10/26/1997 0.18 10/26/1998 0.00 10/26/1999 0.02 10/26/2000 0 10/26/2001 0 10/26/2002 0.37 10/26/2003 0.5 10/26/2003 0 10/26/2003 0.12 26-Oct-06 0.01 10/26/2007 0.26 10/26/2008 0.01
10/27/1996 0.00 10/27/1997 0.38 10/27/1998 0.00 10/27/1999 0.00 10/27/2000 0.01 10/27/2001 0 10/27/2002 0.02 10/27/2003 2.17 10/27/2003 0 10/27/2003 0.03 27-Oct-06 0 10/27/2007 1.12 10/27/2008 0.21
10/28/1996 0.26 10/28/1997 0.00 10/28/1998 0.19 10/28/1999 0.00 10/28/2000 0 10/28/2001 0 10/28/2002 0 10/28/2003 0.02 10/28/2003 0 10/28/2003 0.01 28-Oct-06 1.82 10/28/2007 0.01 10/28/2008 0.06
10/29/1996 0.00 10/29/1997 0.00 10/29/1998 0.00 10/29/1999 0.00 10/29/2000 0.36 10/29/2001 0.02 10/29/2002 0 10/29/2003 1.54 10/29/2003 0 10/29/2003 0.04 29-Oct-06 0.07 10/29/2007 0 10/29/2008 0
10/30/1996 0.01 10/30/1997 0.00 10/30/1998 0.00 10/30/1999 0.00 10/30/2000 0.22 10/30/2001 0 10/30/2002 0 10/30/2003 0.03 10/30/2003 0 10/30/2003 0.03 30-Oct-06 0 10/30/2007 0 10/30/2008 0
10/31/1996 -- 10/31/1997 0.00 10/31/1998 0.00 10/31/1999 0.01 10/31/2000 0 10/31/2001 0 10/31/2002 0.02 10/31/2003 0.02 10/31/2003 0 10/31/2003 0.01 31-Oct-06 0 10/31/2007 0 10/31/2008 1.19
11/1/1996 0.00 11/1/1997 1.79 11/1/1998 0.00 11/1/1999 0.00 11/1/2000 0 11/1/2001 0.02 11/1/2002 0.02 11/1/2003 0 11/1/2003 0 11/1/2003 0.12 01-Nov-06 0 11/1/2007 0 11/1/2008 0.07
11/2/1996 0.00 11/2/1997 0.62 11/2/1998 0.00 11/2/1999 2.32 11/2/2000 0 11/2/2001 0 11/2/2002 0.07 11/2/2003 0 11/2/2003 0.04 11/2/2003 0.03 02-Nov-06 0.59 11/2/2007 0 11/2/2008 0
11/3/1996 0.00 11/3/1997 0.14 11/3/1998 0.00 11/3/1999 0.00 11/3/2000 0 11/3/2001 0.02 11/3/2002 0 11/3/2003 0.02 11/3/2003 0.06 11/3/2003 0.03 03-Nov-06 0.05 11/3/2007 0 11/3/2008 0.01
11/4/1996 0.00 11/4/1997 0.25 11/4/1998 0.00 11/4/1999 0.00 11/4/2000 0 11/4/2001 0.03 11/4/2002 0.1 11/4/2003 0 11/4/2003 0.26 11/4/2003 0 04-Nov-06 0 11/4/2007 0 11/4/2008 0
11/5/1996 0.00 11/5/1997 0.01 11/5/1998 0.00 11/5/1999 0.01 11/5/2000 0 11/5/2001 0.23 11/5/2002 0.02 11/5/2003 0.3 11/5/2003 0.1 11/5/2003 0 05-Nov-06 0 11/5/2007 0.41 11/5/2008 0.01
11/6/1996 0.00 11/6/1997 0.00 11/6/1998 0.00 11/6/1999 0.00 11/6/2000 0 11/6/2001 0.02 11/6/2002 0.61 11/6/2003 0 11/6/2003 0 11/6/2003 0.24 06-Nov-06 0 11/6/2007 0.4 11/6/2008 0.01
11/7/1996 0.06 11/7/1997 0.00 11/7/1998 0.06 11/7/1999 0.00 11/7/2000 0 11/7/2001 0.01 11/7/2002 0 11/7/2003 0.01 11/7/2003 0 11/7/2003 0 07-Nov-06 0 11/7/2007 0 11/7/2008 0.01

Aug. 1 - Nov. 7 13.60 11.62 7.72 16.60 10.41 9.90 16.27 18.17 18.21 16.49 16.94 21.82 12.05
Sep. 1 - Nov. 7 11.89 7.73 6.77 12.62 6.52 7.58 12.64 12.95 12.12 12.65 10.84 18.23 10.23
Oct. 1 - Nov. 7 6.7 4.71 3.41 5.21 3.35 2.01 7.69 6.04 2.11 11.27 6.23 13.32 4.74
Oct. 17 - Nov. 7 5.39 4.07 0.29 3.34 1.50 1.31 1.68 4.98 1.36 3.83 4.80 10.95 4.37
Oct. 24 - Oct. 31 0.32 1.19 0.19 0.06 0.59 0.18 0.53 4.30 0.00 1.63 2.06 1.83 4.16
Nov. 1 - Nov. 7 0.06 2.81 0.06 2.33 0 0.33 0.82 0.33 0.46 0.42 0.64 0.81 0.11

1999 20012000 2002 2006 2007 20082003 2004 2005
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Historical Precipitation at Belleayre Ski Center
November 1 - November 7

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Historical Precipitation at Belleayre Ski Center
October 24 - October 31

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park



Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Precipitation\Historical Record.xls\Oct 17 - Nov 7

5.39

4.07

0.29

3.34

1.50 1.31
1.68

4.98

1.36

3.83

4.80

10.95

4.37

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

11.00

12.00

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

P
re

ci
p

it
at

io
n

 (i
n

ch
es

)

Historical Precipitation at Belleayre Ski Center
October 17- November 7

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Historical Precipitation at Belleayre Ski Center
October 1 - November 7

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Historical Precipitation at Belleayre Ski Center
September 1 - November 7

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park
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Historical Precipitation at Belleayre Ski Center
August 1 - November 7

Well Q1 72-hr Constant Rate Pumping Test
Belleayre Resort at Catskill Park



 

 

 

 

 

 

 

 

 

APPENDIX V 

Q1 Well 180-day Drawdown Projections 

Observation Wells 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX V
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Well Q2 Constant Rate Pumping Test
Belleayre Resort at Catskill Park

Data recorded at one-minute intervals
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pre-test depth to water = 53.35 ft
(drawdown = 0)

Projected drawdown after
180 days of well Q1 pumping

continuously at 45 gpm ~ 45 ft;
available drawdown ~ 279 ft  

Bottom of well equivalent to ~ 324 ft drawdown
(depth of well = 375 ft below grade)
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Bottom of well equivalent to ~350 ft drawdown
(depth of well = 410 ft below grade)

Pump setting at 400 ft below grade
(equivalent to ~ 340 ft drawdown)

pre-test depth to water = 60.5 ft
(drawdown = 0)

Projected drawdown after
180 days of well Q1 pumping
continuously at 45 gpm ~24 ft;
available drawdown ~ 316 ft  
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pre-test depth to water = 281ft
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Projected drawdown after
180 days of well Q1 pumping

continuously at 45 gpm ~ 23.7 ft;
available drawdown ~244 ft  

Bottom of well equivalent to ~ 268 ft drawdown
(depth of well = 548 ft below grade)
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Projected drawdown after
180 days of well Q1 pumping

continuously at 45 gpm ~ 1.25 ft;
available drawdown ~ 134.2 ft  

Bottom of well equivalent to ~ 135.4 ft drawdown
(depth of well = 145 ft below grade)
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pre-test depth to water = 10.3 ft
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Projected drawdown after
180 days of well Q1 pumping

continuously at 45 gpm ~ 16 ft;
available drawdown ~ 88 ft  

Pump setting equivalent to 104 ft drawdown
(113 ft below grade)

Bottom of well equivalent to ~114 ft drawdown
(123 ft below grade)
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Village Well 2 180-day Drawdown Projections 

Observation Wells 
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pre-test depth to water = 11 ft
(drawdown = 0)

Projected drawdown after
180 days of Village well 2 pumping

continuously at normal rate ~ 11.9 ft;
available drawdown ~ 123.3 ft  

Bottom of well equivalent to ~ 135.2 ft drawdown
(depth of well = 145 ft below grade)



APPENDIX W

Z:\projects\2008\08121 - 08140\08136 - Belleayre Q Wells\Realty Well Manual WL Data.xls\180-day (Well 2) 150y

0

25

50

75

100

125

150

1 10 100 1000 10000 100000 1000000

D
ra

w
d

o
w

n
 (

ft
)

Elapsed Time (min)

Realty Well
Semi-log Plot with 180-day Drawdown Projection

Due to Pumping at Village Well 2

18
0 

da
ys

 (
25

9,
20

0 
m

in
)

pre-test depth to water = 10.5 ft
(drawdown = 0) Projected drawdown after

180 days of Village well 2 pumping 
continuously at normal rate ~ 9 ft;

available drawdown ~ 95 ft  

Bottom of well equivalent to ~ 114 ft drawdown
(depth of well = 123 ft below grade)

Pump setting equivalent to 104 ft drawdown
(113 ft below grade)
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Bottom of well equivalent to ~350 ft drawdown
(depth of well = 410 ft below grade)

Pump setting at 400 ft below grade
(equivalent to ~ 340 ft drawdown)

pre-test depth to water = 61.2 ft
(drawdown = 0) Projected drawdown after

180 days of Village well 2 pumping
continuously at normal rate ~6.2 ft;

available drawdown ~ 316 ft  
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Projected drawdown after
180 days of Village well 2 pumping 
continuously at normal rate ~ 2.8 ft;

available drawdown ~ 321 ft  

Bottom of well equivalent to ~ 324 ft drawdown
(depth of well = 375 ft below grade)
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Water Quality Data 
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Water Treatment Plant Pan View 
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