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Figure 4. Monitoring Wells and Sump Hydrograph
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Figure 5. MW-7 (5/3/10 - 5/12/10)
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Figure 6. Well Nest-4 Hydrograph
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Figure 7. Quarry Pumping and Precipitation
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ATTACHMENT B
TABLES



Table 1
Test Dates and Sump Pumping Schedule

New Hope Crushed Stone, Inc.
Solebury Township, Bucks Co., PA

Date Description
2/16/2010 Start of Fill Period
3/9/2010 Start of Dewatering Period HL250, 150SUB1, 150SUB2
3/13/2010 150SUB1 & 150SUB1 off for 4 hours during storm
3/24/2020 150SUBL1 off at 8:00; HL250 off 19:30
3/25/2020 HL250 on 7:00
3/26/2020 150SUB?2 off 20:00
3/27/2010 HL250 Shut-down at 22:26
3/28/2010 HL250 Diesel Start-up at 7:00
3/29/2010 150SUB1 on 5:30
4/14/2010 HL250 off 17:00
4/16/2010 HL250 on 7:00
4/17/2010 HL250 off 12:15
4/19/2010 HL250 on 7:00
4/20/2010 HL250 off 17:00
4/22/2010 HL250 on 8:15
4/23/2010 HL250 off 7:00
4/27/2010 HL250 on 12:45
4/29/2010 150SUB2 on 16:00; HL250 off 16:30
5/6/2010 150SUB2 on 8:00
5/7/2010 150SUB?2 off 11:31
5/24/2010 Start of Hold Period
5/26/2010 150Sub? off
5/29/2010 Start of Recovery




Table 2.
Pond Stage Measurements

New Hope Crushed Stone, Inc.
Solebury Township, Bucks Co., PA

Date Stage (feet)
3/12/2010 1.8
3/15/2010 6.25
3/16/2010 5
3/17/2010 4
3/18/2010 3.7
3/22/2010 1.9
3/23/2010 2.4
3/24/2010 2.7
3/25/2010 2.7

4/2/2010 3.8
4/13/2010 0.0
5/25/2010 0.0
5/26/2010 0.0
5/27/2010 0.0
5/28/2010 0.0

6/2/2010 0.0




Table 3.

Fault Flow Measurements

New Hope Crushed Stone, Inc.
Solebury Township, Bucks Co., PA

Date Fault Flow (gpm)
3/5/2010 240
3/8/2010 180

3/11/2010 155.2
3/12/2010 183
3/15/2010 1777
3/16/2010 885
3/18/2010 389
3/22/2010 126
3/23/2010 121
3/24/2010 108
3/25/2010 129
4/2/2010 640
4/13/2010 95
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ATTACHMENT D
MONITORING WELL LOG



ER

ENVIRONMENTAL

EARTHRES
GROUP

EarthRes Group, Inc. TEL 215-766-1211
P.O. Box 468 FAX 215-766-1245
Pipersville, PA 18947 www.earthres.com

ENGINEERING and SCIENCE

Borehole Number:

WELL NEST #4

Surface Elevation (Ft/Arb.): 136.17" MSL
Borehole Diameter: 10 Inches, From 0 To 49.5
8.5 Inches, From49.5'To 145’

Depth to Static Water Level (SWL): 19.8—28.66—28.3 (Ft)

6

Inches, From 145’ To 295’

Drilling Method: _Air Rotary

Date Drilled: 01/18/2010 — 01/20/2010

Drilled By: C.S. GARBER & SONS, INC.

(mm/dd/yyyy)

Drillers License Number: 0188

Logged By:__ AJG

County: BUCKS

Date SWL Measured:  01/27/2010  (mm/dd/yy) Township or Municipality: SOLEBURY TOWNSHIP
D&%h Lithologic Description| Plot Additional Description Comments Borehole Construction D&%h
— [Note: Water was not added while driling borehole, S —— —
- Nest 4/ TOC 137.66' -
- Nest 4D TOC 137.15' -
i A S P —— Fhi——-| o—
- Q'=31" Red—Brown 8.5"¢ steel casing to 49.5' bgs— N -
- Sitt Loam (dry) (2.0° stickup) % =
il Neat cement grout— ' 10—

0

- 1" Sch 40 PVC solid riser to 63' bgs— : -
- 10" @ borehole to 49.5'— &l -
—20 | —————— —_— po|— — — [ 20—
- i =
= B z
— % | 31'=35" Red Shale 5 o0—
Z  |a5'=38" Gray Shale 2" Sch 40 PVC solid riser to 117" bgs— B -
T |BoueReasbae | | ] | =
- . &) -
- 43’ Fracture (< 1 GPM) 2" Sch 40 PVC solid riser to 237' bgs— F -
—s0 ¥ 50—
- Bentonite— _
T | == _________ .t ___1___| 11/ I
— yﬁ_ Small Water Bearing Zone -
- 66’ Fracture (~ 2 GPM) #2 ANSI/NSF 61 clean sand— =t -
“_s0 | 20=72" soft Driling 20' Additional Yield (Total ~ 5 GPM) 1" Sch 40 PVC screen - 70—
- from 63’ to 73’ bgs -
P —_ ] L | so—
- 3/8" clean limestone gravel fill—f————=t -
80 20—
—100 | — — — — — — —_—————————_—ee—_—ee—ee———_ —_ e e, e e e e e — — — — e —— — -+ 4+ —— — IW—_
- 8.5"9 borehole to 145'— -
:—uo 110'=111" Soft Drilling no—:
= oo | Celecpenus Faut N7 120" Large Water Bearing_Zone #2 ANSI/NSF 61 clean sand—f—————=t-
— |greeda ——— — —|— i (> 100 6PM) | T T T T es e am pue e | T T T S TT——— | '»*—
- 2"¢ Sch 40 PVC screen__| -
- from 117' to 127’ bgs -
—10 130—
- 125'=205" Lt. Red -
- and Buff ite -
—0 | - —— I ) EN U U U AU — L | ee—
_—150 ] [ 150__

\/ Encountered Groundwater ' Composite Static Water Level ** Recovered/Attempted PAGE _1_ OF _2_




ER

EARTHRES

GROUP

ENVIRONMENTAL

EarthRes Group, Inc. TEL 215-766-1211
P.O. Box 468 FAX 215-766-1245
Pipersville, PA 18947 www.earthres.com

ENGINEERING and SCIENCE

Borehole Number:
Surface Elevation (Ft/Arb.): 136.17" MSL

Borehole Diameter: 10 Inches, From 0

Depth to Static Water Level (SWL): 19.8—28.66—28.3 (Ft)

WELL NEST #4

8.5 Inches, From49.5'To 145

Date SWL Measured:

6

o

Inches, From 145’ To 295

01/27/2010

’

(mm/dd/yy)

Drilling Method: _Air Rotary

Date Drilled: 01/18/2010 — 0

1/20/2010 (mm/dd/yyyy)

Drilled By: C.S. GARBER & SONS, INC.

Drillers License Number: 0188

Logged By:__ AJG

County: BUCKS

Township or Municipality:  SOLEBURY TOWNSHIP

3

Lithologic Description

Plot

Additional Description

Comments

Borehole Construction

&

III|IIIIéIIIIlIIII| III|IIII|IIII|IIII|IIII|IIII|
8 s 8 & & 3§ & &

Lt
'g

Total Yield > 100 GPM

|Note: Water was not added while drilling borehole.

6"¢ borehole to 295'—

#2 ANSI/NSF 61 clean sand—
2"¢ Sch 40 PVC screen
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\/ Encountered Groundwater

W Composite Static Water Level

** Recovered/Attempted
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ATTACHMENT E
SLUG TEST ANALYSIS



Absolute Displacement, in Feet

DISPLACEMENT, IN FEET

Nest 4| Slug.xls

WELL ID: Well Nest 4|

Local ID:

INPUT Date:

Construction: Time:

Casing dia. (d,) 2 Inch COMPUTED

Annulus dia. (d,) 6 Inch Aquifer Thickness 20 Feet
Depths to: Yo-DISPLACEMENT = 2.5 Feet
water level (DTW) 60 Feet YosLuc = 1.97 Feet
Top of Screen 237 Feet Y= 0.0756675 sec’”
Base of Screen 247 Feet o= 0.3930922 sec’
Annular Fill: L= 201 Feet

across screen -- Medium Sand

Input is consistent.

above screen -- Bentonite T = 1700 Feet?Day
Aquifer Material -- Karst K= 170 Feet/Day
ASSUMED S = 1.00E-05 d'less S= 0.00001 d'less
10
6]

Fit red line to peaks to estimate .

02:18 02:36 02:
10
Fit ends of red line to 1 cycle to estimate w.
8E ©
6
-4
00:00 00:17 00:35 00:52 01:09 01:26 01:44 02:01 02:18 02:36
TIME, Minute:Second
REMARKS:

02:53

van der Kamp, 1976 Water Resources Research

Well Nest 41, located south of the NHCS Quarry, Solebury PA

Nest 41 Slug.xls



Nest 4l Slug.xls
Reduced Data

Time, Water Time, Water
Entry  Hr:Min:Sec Level Entry Hr:Min:Sec Level

12:01:31.0 60.09 51 12:02:23.8 60.08
12:01:31.2 60.10 52 12:02:27.4 60.11
12:01:31.5 60.08 53 12:02:31.1 60.12
12:01:31.7 60.15 54 12:02:33.9 60.09
12:01:33.0 60.08 55 12:02:37.7 60.09
12:01:33.2 60.08 56 12:02:41.8 60.09
12:01:33.5 60.08 57 12:02:45.9 60.10
12:01:33.7 60.09 58 12:02:51.1 60.11
12:01:35.0 60.09 59 12:02:55.5 60.16
12:01:35.2 60.08 60 12:03:01.0 60.11
12:01:35.5 60.08 61 12:03:05.6 60.09
12:01:35.7 60.06 62 12:03:11.5 60.09
12:01:37.0 60.08 63 12:03:17.5 60.10
12:01:37.2 60.08 64 12:03:23.6 60.10
12:01:37.5 60.07 65 12:03:31.0 60.10
12:01:37.7 60.07 66 12:03:37.6 60.10
12:01:39.0 67.78 67 12:03:45.2 60.10
12:01:39.3 60.61 68 12:03:53.4 60.10
12:01:39.5 60.71 69 12:04:01.6 60.09
12:01:39.7 61.40 70 12:04:09.8 60.10
12:01:41.0 61.62

12:01:41.2 61.50

12:01:41.5 61.30

12:01:41.7 61.45

12:01:43.0 61.46
12:01:43.4 61.20
12:01:43.7 60.90
12:01:45.1 61.07
12:01:45.6 60.45
12:01:46.0 60.09

OABDDRARADDAARDMOMWWOWOMWWWWM®OWRNRNNOMNNNNRNND-S A o s 3 s
COMVUDNBERRN-OOHIONTRERORN AN IO RON OO ANNDE® N PP N G N

12:01:47.5 59.72
12:01:49.0 59.50
12:01:49.5 59.48
12:01:51.1 59.54
12:01:51.7 59.71
12:01:53.3 59.95
12:01:53.9 60.19
12:01:55.7 60.35
12:01:57.4 60.41
12:01:59.2 60.36
12:02:01.1 60.21
12:02:02.0 60.03
12:02:03.9 59.93
12:02:05.9 59.94
12:02:08.0 60.03
12:02:11.1 60.14
12:02:13.3 60.17
12:02:15.6 60.14
12:02:17.9 60.09
12:02:21.3 60.04

Nest 4 Slug.xls



Slug Test Well Nest 4D

Falling Head Slug Test:
(Bouwer & Rice, 1976 & 1989)
Well Dia. (rc) = 2in
Borehole Dia. (rw) = 6in
Definition Variable Value
Corr. Casing Radius rcc = 0.154 ft
Depth to Water Static = 28.3 ft
Saturated Thickness D = 266.7 ft
W.L. to Screen Bot. H = 266.7 ft
Borehole Radius w = 0.25 ft
Screen Length L = 10 ft
Head Change @ t=0 yo = 0.2 ft
Head Change @ t yt = 0.010 ft
t pick <t intercept t = 50 sec.
L/rw = 40.000
Functions of L/rw: A = 2.8
B = 0.5
C = 25
1 yo
—In - = 0.059914645
t yt
Re
In --- = 4.565570422
rw
K = 27.90154239 ft/day

0.000322935 ft/sec
0.009843044 cm/sec

AVERAGE K

Rising Head Slug Test:
(Bouwer & Rice, 1976 & 1989)

Well Diameter =
Borehole Diameter =

Definition

Corr. Casing Radius
Depth to Water
Saturated Thickness
W.L. to Screen Bot.
Borehole Radius
Screen Length
Head Change @ t=0
Head Change @ t

t pick < t intercept

Functions of L/rw:

1 yo
-~ In - =
t yt
Re
In - =
w
K

19.82865514 ft/day
0.000229498 ft/sec
0.006995109 cm/sec

2in
6 in
Variable Value
rcc = 0.154 ft
Static = 28.3 ft
D = 266.7 ft
H = 266.7 ft
w = 0.83 ft
L = 10 ft
yo = 0.400 ft
yt = 0.07 ft
t = 50 sec.
L/rw = 12.048
A = 2.0
B = 0.3
C 1.3

0.034859386

3.306215037

11.7557679 ft/day
0.000136062 ft/sec
0.004147174 cm/sec



Displacement (feet)

10
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Nest 4D Falling Head

‘ﬂ
o \/
A v ]
50 100 \.’LSU 200 250 300 350 400

Elapsed Time (seconds)




Displacement (feet)

Nest 4D Rising Head
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ATTACHMENT F
PHOTOGRAPHS



3/15/2010

Fault zone (looking up from base of highwall)

=y et o

Fault zone swale (looking Northeast or “upstream”)

Sump (looking east)



3/16/2010

Southeast Wall (behind sump transducer, wall very wet)

3/18/2010

Looking North across sump to Primrose Creek outflow on west wall



4/2/2010

Pond (with staff gauge nearly completely submerged, looking west)

Fault Zone (south wall, with water cascading




5/5/2010

5/25/2010

Seep (photo taken fom pit floor, looking east)



5/27/2010 Transducer




5/28/2010

Pond area (with staff gauge, looking west)

South Wall

Culvert (northwest corner of sump); Primrose Creek outflow on west wall



ATTACHMENT G
STREAMSTATS INFORMATION



ZUSGS

Pennsylvania Streamstats

StreamStats Print Page

Legend

¥ GlobalwatershedPoint —
¢ huc_net_Junctions .
| — NHD Streams 'I;J
| — streams —
: 8 Globalwatershed
‘ﬂ; ~ [ hucpoly -

_, A Gaging Station, Continuous Record &y

e Low Flow, Partial Record
A Peak Flow, Partial Record
= Peak and Low Flow, Partial Record

A Mscellaneous Record




A=l

Date: Wed Mar 24 2010 08:45:12 Mountain Daylight Time
Site Location: Pennsylvania

NADS3 Latitude: 40.3755 (40 22 31)

NADS3 Longitude: -74.9786 (-74 58 42)

NAD27 Latitude: 40.3754 (40 22 31)

NAD27 Longitude: -74.9790 (-74 58 44)

Drainage Area: 0.204 mi2

Streamstats Ungaged Site Report

[Low Flow Basin Characteristics

|

[§a% Low Flow Region 1 (0.2 mi2)

Value | Regression Equation Valid Rangj

Parameter |

Min "

Max

[ brainage Area (square miles) 0.2 (below min value 4.78))|

|

1150

|M_ean Basin Slope degrees (degrees) | 3 EH _17”_ 6.4
Depth to Rack (feet) [ ang| 4.3 5.21

Percent Urban (percent) JI

11.1006][

9

g

[Mean/Base-flow Basin Characteristics

|

[08% Statewide Mean and Base Flow (0.2 mi2)

J

Value Regression Equation Valid Rangel

Parameter
Min r Max J
@inage Area (square miles) 0.2 (below min value 2.25)| 2.261| 1?20|
[Mean Basin Elevation (fest) || 193] 3| 2700)
rMean Annual Precipitation (inches}“ 45_.3@' 33.1" 50.4
[ Percent Carbonate (percent) ”7 77‘3071“ Dl 99|
Percent Forest (percent) ||7 70. 53?1' I_ 5.1| 100]
Percent Urban (percent) | r 11 _1005” d I 89

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

[Peak Flow Basin Characteristics

|

[08% Peak Flow Region 1 (0.2 mi2)

Parameter

Value

f Regression Equation Valid Rangel

Min

" Max

Drainage Area (square miles)

0.2 (below min value 1.72)

1.72)|

1280)

Mean Basin Elevation (feet) || 103 Kl 1960
I Percent Carbonate (perceﬂl 27.3071 | 0” 83{
| Percent Urban (percent) l 11,1006 | o r 20]
@eﬂt Storage (percent) | q_aa{m” o | 21.2]

Warning: Some parameters are outside the suggested range.

Estimates will be extrapolations with unknown errors.



[Low Flow Streamflow Statistics

L Equivalent |/90-Percent Prediction Intervall

’Stal:istjc Flow (ft>/s){{Standard Error (percent) ‘Irl:laol‘: r:f ——— " oG

| M7D2Y 0.0329 ”

[M3002y 0.0468] | || |

[Mrowov || 00121 | | |
M3oD10Y||  0.0184] f i |
moopioyl| 00347 I 1l | |

|Mean/Base-flow Streamflow Statistics |
Equivalent |lag-Percent Prediction Interval
tistid|Flow (f3/s){|Standard Error (percent) v:e:;:r: 'ﬂof Wil Masximum

QA 0.28

QAH 0.25

BF10VR 0.25 [

BF25YR 0.22|| I | |
[ersovf| 021 | | |
[Peak Flow Streamflow Statistics

Equivalent IQD-Percent Prediction Interval

tatistid[Flow (ft3/s)|[Prediction Error (percent) Y;E‘l:!: r:f I - Haximum ]

[pe_|[__vs | | |

leks || 33 | 6l| | |
[ P10 46.6 9|

PKS0 81.7 13|

prioo || 994 | 3| | |
[ rsoo || 149 | 1| | |

BF10YR = 0.25 CFS
CONVERT CFS TO MGD
1 CFS = 0.646 MGD

0.25 CFS * 0.646 MGD/CFS

0.16 MGD



ATTACHMENT H
SOLEBURY TOWNSHIP POWERPOINT SLIDES



Ingham Sprlng Contrlbutlon Area

¢ Water quality and quantity in carbonate aquifers are highly
susceptible to land use impacts

¢ To protect Ingham Spring and |

its aquifer that supplies its

water EP A~ 4
* Identify the area that contributes #’.‘_f_-?j‘;.
ground water to the Spring e

® Develop policies to protect water -
quantity and quality

¢ Proposed activities:

e Evaluate previously collected
data

® Collect additional data to refine
understanding
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Ingham Spri Contribution Area

¢ Goal 1s to identify primary and secondary areas for protection,

¢ For example:

® Primary Protection
Area (light blue
hatched)

® Secondary Protection
Area (dark blue
outline)

Solebury€

a naturaldchoice

55






