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d/b/a GeoDesign, Inc. P.C.

December 18, 2008
File No. 3052-01.2

Mr. William Balter
Wilder Balter Partners
570 Taxter Road
Elmsford, NY 10523

Via E-mail BBalter@WilderBalter.com

Re: Supplemental Hydrogeology Investigation
North Salem Property
North Salem, New York

Dear Bill:

This letter report provides results of supplemental hydrogeology investigations made at the subject site in
November, 2008. These investigations were undertaken to provide supplementary data to further
document the soils and bedrock hydrogeologic characteristics in the area of the proposed Subsurface
Treatment and Disposal System. This new information is intended to supplement the findings included in
Appendix J of the DEIS, which includes our February 5, 2007 Hydrogeology Investigation Report, and
our September 20, 2007 Addendum report.

Purpose: Supplemental investigations were performed in the area of the SSTS to provide additional data
to support aquifer thickness and hydraulic conductivity to that presented in the referenced previous
reports. Specifically, the nature of the bedrock underlying the site had not been characterized previously
since no rock coring had been performed at the site, instead its general characteristics had been estimated
“based on published geologic data and our knowledge of the area. Additional, testing of the overburden
was also performed to supplement the previous findings. This testing included additional gradation
testing and new laboratory testing of reconstituted samples to measure hydraulic conductivity and
compare the resulting value to Kozeny-Carman correlations.

Field Testing: Six new test pits were excavated on November 7, 2008 with a larger excavator than was
previously used in an attempt to reach bedrock and excavate below the groundwater level. These are
termed TP-100 to TP-105. Logs are attached and locations are shown on Figure A also attached. The
locations of these test pits were estimated by line of sight and pacing from existing site features but were
not surveyed and are therefore approximate. All these the test pits reached weathered bedrock at depths
varying from approximately 5 feet to 10 feet, and localized sound zones of bedrock at highly variable
depths of approximately 6 to 12 feet. No groundwater was encountered to the excavator refusal depth
(approximately 7 to 13 feet) in any of the test pits, indicating that groundwater levels are below the
overburden (within the bedrock). Photographs of selected test pits and nearby bedrock are attached.
These photographs depict the weathered nature of some of the bedrock as well as the discontinuities in the
bedrock. Both of these characteristics provide zones and a mechanism for the site aquifer to extend into
the upper portion of the bedrock.

One new test boring, B-100, was excavated on November 12, 2008 to allow coring and testing of the
bedrock. The boring log is attached and its location is shown on Figure A. The location of Boring B-100
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was estimated by line of sight and pacing from existing site features but was not surveyed and is therefore
approximate. Three packer tests were made in Boring B-100 in an attempt to quantify the hydraulic
conductivity of the bedrock. Highly weathered and fractured bedrock was encountered at a depth of 17
feet and sound bedrock was reached at a depth of 22 feet, as indicated by rock quality in the rock cores.
Rock quality was determined by the Rock Quality Designation (RQD). The RQD was 25% above a depth
of 22 feet and 94% below a depth of 22 feet to the maximum depth cored (29 feet). Attempts were made
to perform packer tests in the bedrock as follows:

Test#1 - 21’ to 23’ deep; Unable to hold seal (lost water pressure at 70 psi)
Test #2 - 22’ to 24’ deep; Unable to hold seal (lost water pressure at 70 psi) .
Test #3 - 23’ t0 25’ deep; 20 psi no measurable flow, 40 psi no measurable flow

These results correlate well with the rock coring data (RQD) indicating highly fractured (pervious)
bedrock above a depth of approximately 23 feet and low permeability bedrock below a depth of 23 feet in
Boring B-100. Although the lost pressure or the lack of measurable flow within the bedrock during Test
#3 precludes quantifying the hydraulic conductivity of the bedrock, we infer that below approximately 23
feet the bedrock is relatively impervious and above approximately 23 feet the bedrock is highly pervious.

In Boring B-100, the thickness of the upper pervious/weathered/fractured bedrock zone is inferred to be
approximately 5to 6 feet ([22° or 23°] minus [17°]) based on drilling/coring. When comparing the packer
tests and RQD results in Boring B-100 to the highest observed bedrock level in nearby Test Pit TP-100,
the thickness of this zone is estimated to be approximately 14 feet ([23°] minus [9’]). Thus, these data
support the assumed approximate 10-foot thickness of pervious bedrock (used in our groundwater model).

Lastly, we measured depth to groundwater in six of the existing wells in 11/12/08. This data has been
added to Table 5-1. We also measured depth to water in the newly installed well (B-100), this data is
included on the log of Boring B-100. Groundwater levels are consistent with previous data.

Laboratory Testing: We had intended to estimate the hydraulic conductivity of the unconsolidated
materials in selected test pits, but were unable to due to the absence of groundwater above the bedrock
surface. Instead, we substituted the following testing and calculations to provide additional estimates of
the hydraulic conductivity of the unconsolidated materials:

1. We selected three soil samples from B-100 and TP-100 for gradation testing. We then estimated
the Dy size (sieve size of material which has 10% percent finer), the relative density (using SPT
“N-values”) and correlated these data to the hydraulic conductivity using Kozeny-Carman
analyses. The gradation data is attached and updated Table 5-2 (also attached ) presents the
resulting calculated estimated hydraulic conductivities (coefficients of permeability). On this
Table, we have segregated the hydraulic conductivities of the soils in the Upland site area from
those of the Sub Surface Treatment System (SSTS) site area. In the latter area, the average
estimated hydraulic conductivities range from about 3.7 to 5.3 feet/day with the average of six
samples of 2.3 feet/day.

2. We reconstituted a composite soil sample from material obtained in TP-100 from depth of 3 to 10
feet to its estimated in-situ density (50% based on SPT “N-value - see attached calculations) and
performed a Constant Head permeability test (ASTM D 2434) in the laboratory. Test results,
attached, indicate an estimated hydraulic conductivity of 1.3 x 10-3 cm/sec or 4.5 ft/day in the
laboratory.
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These values provide supporting data for the values of hydraulic conductivity which we used in the
groundwater model.

Conclusions:

1. Thickness of pervious bedrock zone — Although we were not able to quantify the hydraulic
conductivity of the bedrock, the referenced testing supports the design thickness of 10 feet of
pervious bedrock which contributes to the aquifer thickness used in the model.

2. The new test pits and boring, and related visual descriptions and laboratory gradation tests
confirm the presence and nature of the higher permeability materials in the area of the SSTS (vs.
the siltier lower permeability materials in the upland areas). Specifically the Dy, size of newly
tested soils (0.025 to 0.050 mm in B-100 and TP-100) is similar to the range in the previous data
(0.32 to 0.37mm in Test Pits TP-G2, G4 & G9). In addition, the six new test pits (TP-100 to TP-
105) indicate that the horizontal extent of the higher permeability soils encompasses much of the
proposed SSTS area. Very importantly, the new data also indicates that these more pervious
materials (where present) extend down to the surface of the fractured bedrock. This condition
allows a hydraulic connection between the overburden and the underlying bedrock aquifer. The
absence of groundwater above the bedrock in the new test pits (which were all extended to

bedrock by using a larger excavator than previously), provides data which supports this
conclusion.

3. Despite the absence of groundwater above the bedrock within the more pervious soils, which
precluded in-situ testing of the permeability of these materials as had been desired and planned,
the constant head permeability laboratory test provides supporting data for hydraulic
conductivities used in the model.

Please contact the undersigned if you have any questions.

s

Iﬁrich La Fosse
Principal

CC: jwatson@insite-eng.com, jdahlgren@timmillerassociates.com

Enclosures :

Figure A; Boring Log (1); Test Pit Logs (6); Gradation Tests (3); Calculated Estimate of In-situ Density
(1 page); Constant Head Permeability Test (1); Revised Tables 5-2 and 5-1; and Photographs (10).

MICL\3052\01.2\Supplemental Testing Memo.doc
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Notes:

1. Refer to Site Plans prepared by Insite Engineering, Surveying & Landscape Architecture, P.C. for General Notes.

2. This plan is schematic and is not to be used for permitting or construction. The intent of this plan is to depict the location of test holes only.

[esting Location Summary:

TPT100—TFP105

5100

6 Supplemental test pits by Insite, Geodesign and Spectra (November 2008)

i} D1-D31 31 Deep test holes by Insite, witnessed by PCDOH and NYCDEP (July 2007)

® p1-p37 31 Percolation test holes by Insite, witnessed by PCDOH and NYCDEP (August 2006)

@ B1-B14 14 Test borings and groundwater monitoring wells by Geodesign (Installed October 2005—March 2006)
& TPGI-TPG14 14 Test pits by Geodesign (March 2006)

&

+

1 Test boring by Geodesign and Spectra (November 2008)
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TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEQTESTPIT.GDT 11/20/08

—\
=% TEST PIT LOG Test Pit No.,__TP-100
\\\\\\§ Project Name
GEODE S 1 G N odo P PageNo.. _1of1 |
I N € ©O R P O R A T E D Areoroperty § )
GeoTechnical Engineers and Environmental Consultants Salem Hunt File No.: 8052-001.2.
984 Southford Road North Sal N York
Middlebury, Connecticut 06762 o alem, New Yor Checked By: __ULF |
Telephone: 203-758-8836 Fax; 203-758-8842
GeoDesign Rep: Ulrich LaFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino ) ®
Time Started: Time Finished: Make: Komatsu Y 11/7/08 Dry after 24 hours
N. Coordinate: E. Coordinate: Model: 130 Y
Ground Surface Elevation (feet): 511+ Capacity: 1/4 cu. yd. h 4
Station: Offset; __ft. Reach: 16 ft X
Test Pit Sketches & Strata Description -
(view to west) =
o
2
Depth | Elevation & 88 Boulder .
(feet) | Depth (feet) & g Count and Class Moisture
TOPSOIL
1
1.2 SUBSOIL
2
3 2.6 Gray fine to coarse SAND, little Silt, trace fine Gravel
4
5
6
7
8
8.0
<]
10 L
Highly weathered metamorphosed
11 GNEISS/MARBLE BEDROCK
12
13 Weathered metamorphoéed
GNEISS/MARBLE BEDROCK
14 Bottom of Exploration at 13.0 ft
15
Roots observed to 7 feet below grade.
£
g N
: |
Test Pit Plan
(feet)

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may oceur due to other factors than those present at the time readings
were made.
2. Boulder Count Class Designations (diameter range): A =6"-18"(0.15m - 0.46m) , B = 18"-36" (0.46m - 0.91m), C=>36" (>0.91m).
3. Excavation Effort: E = Easy, M = Moderate, D = Difficult.
4, Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And =35-50%
5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

TP-100

Test Pit No.:




""‘——-g BORING LOG Boring No.: __B-100
RS\ Project Name
GEODESI1IG N Alfredo P . Page No.: 10f2
1 N € © RP ORATED redo Property . .
GeoTechnical Engineers and Environmental Consultants : File No.: 3052:001.2)
984 Southford Road
Middlebury, Connecticut 06762 North Salem, New York Checked By: __ ULF |
Telephone: 203-758-8836 Fax: 203-758-8842
Boring Company: General Borings Inc Casing: Sampler: Groundwater Observations
Foreman: Jim Casson Type: NwW SS Date Depth| Elev. Notes
GeoDesign Rep.: Brien Waterman 1D.: 3.0in. 1.38in. ||
Date Started: November 12, 2008 Date Finished: _ November 12, 2008 | Hammer Wt.: 300 |bs 140bbs (¥ 11/12/08 | 13.5 [497.5| Wet sample
N, Coordinate: E. Coordinate: Hammer Fall: 24 in, 30in. |¥ 11/12/08 | 13.4 [497.6| After 30 minutes
Ground Surface Elevation (feet): 511.0 Rig Type: Diedrich D-50 Yy
| Station: Offset: __ft Hammer Type: Automatic - Hydraulic | ¥
- Sample Information Strata Sample Description
2 Description =
£ g o -1
=12 Elolea g | .S B
% ’-éo 5 N ) %E S: Blows/ 6 inch Interval Ebg gg &
2|5 &|52|88| B EE| 25 | Dotre -
A0 |2 =[S mES| Q 0-6 6-12 | 12-18 | 18-24 |OE| ZO | Elevation(feet) Classification System: Modified Burmister
Subsoil /7| Loose, brown fine to medium SAND, some Silt,
1|88 2| 3 |00 2 8 8 8 7 with Roots, (moist)
z
7
2.2 Z -
¥4 Medium dense, tan
2(ss| 24|16 20| 4 6 7 4 Sand  508.8(-,°] » . .
bcesd Top 2" fine to medium SAND, little Silt, trace
Ceesy fine Gravel
:::I: Bottom 14™ fine to medium SAND, trace Silt,
.:.:.\ trace fine Gravel, (moist)
5 oo -
retel Loose
3/8s| 24| 0 | 50 5 3 4 2 Pased] » O recovery
::::: Very loose, tan fine to medium SAND, trace
4|88t 24 3 [ 70 | 1 2 L 1 t++] Silt, trace Roots, (1/2" layer near spoon bottom:
Cece] of brown fine to medium SAND, some Silt),
beesd (moist)
8.0 S
Gravelly 502.00 2
10 Sand
Dense, brown fine to coarse SAND, littie fine to
5|85 24| 16 | 100 | 6 L LA coarse Gravel, little Silt, (moist)
Medium dense, brown fine to coarse SAND,
B|ss| 24 16 | 120 | 10 i 7 4 littie fine to coarse (-) Gravel, little Silt, (wet)
15
7lss| 24 | 12 | 150 o " 5 o Medium dense, brown/gray
) Top 4" fine to coarse SAND, little fine to
coarse (-) Gravel (up to 1 1/2"), trace Silt
174 il Middle 4". fine to medium SAND, trace Silt
. . Weathered 493.9\\{| Bottom 4" fine to coarse SAND, little fine
g|ss| 7| 8 |0 78 | Sn Bedrock Vfr? Gravel, trace Silt, (wet)
. Ny
‘Q; Very dense,
[REC= 67%; RQD= 25.4%)] V/\'} Top 1" brown/gray fine to coarse SAND, little
o TP | | | 13 J\| fine to coarse (-) Gravel, trace Silt
Auger refusal at 18 feet below grade. .
2 3-inch diameter casing drilled to 19 feet below grade; used 2-inch diameter core barrel.
g
g -

Notes: 1) Stratification lines represent approximate boundary between material types, transitions may be gradual. :
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made. AC = After

coring; NR = Not Recorded.

3) Abbreviations: A = Auger; C = Core; D= Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube; V = Vane;
WOR/H = Weight of Rod/Hammer . .
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50% BoringNo.:  B-100

1 - BORING LOG MC 2008-2009 BORING LOG.GPJ GEODESIGN STANDARD .GDT 12/11/08




=\ BORING LOG Boring No.: __B-100 |
ANNANNY Project Name Pase N Do 2
GEODE S 1 G N Affredo Propert ageNo:  _<0le
I N C © R P ORATED redo Property . .
GeoTechnical Engineers and Environmental Consultants File No.: 8052-001.2]
984 Southford Road
Middlebury, Connecticut 06762 North Salem, New York Checked By: __ULF |
Telephone: 203-758-8836 Fax: 203-758-8842
Boring Company: General Borings Inc Casing: Sampler: Groundwater Qbservations
Foreman: Jim Casson Type: NW Ss Date Depth| Elev. Notes
GeoDesign Rep.: Brien Waterman ID.: 30in. _ _ 138in. ® | ®
Date Started: November 12, 2008 Date Finished: _November 12, 2008 | Hammer Wt.: 300 lbs 140bs | ¥ 11/12/08 | 13.5 |497.5] Wet sample
N. Coordinate: E. Coordinate: Hammer Fall: _ 24 in. 30in. |¥ 11/12/08 | 13.4 |497.6| After 30 minutes
Ground Surface Elevation (feet): 511.0 Rig Type: Diedrich D-50 h 4
| Station: Offset: _ft Hammer Type: _Automatic.. Hydrauic | ¥
- Sample Information Strata Sample Deseription
= Description 5
o] & g o E | .8 2
= . —_ o
% E” 8 X EE g’ﬂ.‘f § Blows /6 inch Interval l:nﬁ EE &
=55 825|838 & £8| €2 | Depr
a|lo|&] & 2E|I2E| A 0-6 6-12 | 12-18 | 18-24 SE| =28 Elevation(feet) Classification System: Modified Burmister
Weathered N\\{] Bottom 5" gray/white weathered QUARTZITE,
£ Bedrock (Continued) V/I\ (wet)
21 \\/}§ Very Poor Quality, Hard,
) 21 \|\\_ Top 17" Extremely Weathered,
Bodrook  488.0K white/green/purple, biotite GNEISS with
2 Quartzite and inclusions of Marble
Bottom 23" Slightly Weathered, white
1 gray/green/purple, biotite GNEISS with
[REC= 100%, RQD= 94.0%)] Quartzite and inclusions of Marble, close
C-2| C | 60 | 60 | 24.0 1.3 jointing
25
13 Excellent Quality, Hard, Slightly Weathered,
’ white/gray/green, biotite GNEISS with Quartzite
and inclusions of Marble, wide jointing
14
15
1.5
29.0
Bottom 4820,
of Exploration
30 at 29.0 ft
35
40
£
[
g
o
[

Notes: 1 Stratification lines represent approximate boundary between material types, transitions may be gradual.

2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made. AC = After
coring; NR = Not Recorded.

3) Abbreviations; A = Auger; C = Core; D = Driven; G = Grab; PS =Piston Sample; S8 = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube; V = Vane;
‘WOR/H = Weight of Rod/Hammer . T

4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50% Bonng No.: B-100




GeoTechnical Engineers and Environmental Consultants
984 Southford Road

TEST PIT LOG

Project Name

Alfredo Property
Salem Hunt
North Salem, New York

Page No.:
File No.:

Test Pit No..__ TP-101

1of1

3052-001.2

Middlebury, Connecticut 06762 Checked By: ULF

Telephone: 203-758-8836 Fax: 203-758-8842

GeoDesign Rep: Ulrich LaFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino ® ®
Time Started: Time Finished: Make: Komatsu Y 11/7/08 Dry after 1.5 hours
N. Coordinate: E. Coordinate: Model: 130 h 4
Ground Surface Elevation (feet): 508+ Capacity: 1/4 cu. yd. b 4
Station; Offset; _ft. Reach: 161t Y
Test Pit Sketches & Strata Description -
' (view to north) g
2| e
Depth | Elevation & E 8¢ Boulder .
(feet) | Depth (feet) & Pk Count and Class Moisture
TOPSOIL & BN
1 R
0.8 SUBSOIL Z" 7%
//47/%
2 /é/é
2.0 Gray-brown fine SAND, some Silt, trace fine Gravel
3
4
4.0
5
5.2
6
Fractured
7 GNEISS BEDROCK
GNEISS BEDROCK Y
A
8 Y
A
NV
9 Vi~V
&
Bottom of Exploration at 9.3 ft 93
10
1
12
13
14
15
2
g N
O
: f
Test Pit Plan
(feet)

TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEOTESTPIT.GDT 11/20/08

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time readings
were made.
2. Boulder Count Class Designations (diameter range): A = 6"-18" (0.15m - 0.46m) , B = 18"-36" (0.46m - 0.91m), C=>36" (>0.91m).
3. Excavation Effort: E = Easy, M = Moderate, D = Difficult.
4, Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

TP-101

Test Pit No.:




TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEOTESTRIT.GDT 11/20/08

—\
=\ TEST PIT LOG Test Pt No.._TP-102
\\\\\\\ Project Name
twe o ko R AT E P Alfredo Property FileNo..  3052-001.2
GeoTechnical Engineers and Environmental Consultants Salem Hunt T EEE——
984 Southford Road
Middlebury, Connecticut 06762 North Salem, New York Checked By: __ ULF |
Telephone: 203-758-8836 Fax; 203-758-8842
GeoDesign Rep: Ulrich {.aFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino ) ®
Time Started: Time Finished: Make: Komatsu Y 117108 Dry after 1.5 hours
N. Coordinate: E. Coordinate: Model: 130 Y
Ground Surface Elevation (feet): 514+ Capacity: 1/4 cu. yd. h 4
| Station: Offset: __ft. Reach: 16 ft X
Test Pit Sketches & Strata Description -
(viewto ) )
2| S¢
Depth | Elevation & £ e Boulder .
(feet) | Depth (feet) & | &5 | CountandClass | Moisture
TOPSOIL & K
! 0.8 SUBSOIL
2
3
3.3 Gray fine SAND, little Silt, trace fine Gravel,
4 mixed with weathered Cobbles and Boulders
5
6
7
8
9 GNEISS BEDROCK
9.0 Bottom of Exploration at 9.0 ft
10
11
12
13
14
15
Roots observed to 3 feet below grade.
<
g N
: 1‘
Test Pit Plan
(feet)

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time readings
were made.
2. Boulder Count Class Designations (diameter range): A =6"-18" (0.15m - 0.46m), B =18"-36" (0.46m - 0.91m), C=>36" (>0.91m).
3. Excavation Effort: E =Easy, M =Moderate, D = Difficult.
4, Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

Test Pit No.: TP-102
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\ TEST PIT LOG et Pit No TP-103
\\\\\\§ Project Name
GEO DE S 1 G N Page No.: 10f1
! N C O R P O R A T E D
_ . F Alfredo Property FileNo: 30520012
GeoTechnical Engineers and Environmental Consultants Salem Hunt
984 Southford Road North Sal N York
Middlebury, Connecticut 06762 o alem, New Yor Checked By: ___ULF |
Telephone: 203-758-8836 Fax: 203-758-8842
GeoDesign Rep: Ulrich LaFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino () (fty
Time Started: Time Finished: Make: Komatsu Y 11/7/08 Dry after 30 minutes
N. Coordinate: E. Coordinate: Model: 130 h 4
Ground Surface Elevation (feet): 513+ Capacity: 1/4 cu. yd. h4
Station: Offset: 1. Reach: 161t b4
Test Pit Sketches & Strata Description -
(view to) .=
Sg
Depth | Elevation & 8.8 Boulder Moi
(feet) | Depth (feet) et Count and Class olsture
TOPSOIL / HUMUS
] 0.4 SUBSOIL E
2 14 Gray-brown to brown fine SAND, little Silt E
3 E
4 E
43 _ ) - -
5 Fine to medium SAND, little Silt E
5.0
FRACTURED NN = "
& BEDROCK / Possible BOULDER : %
7 D
Bottom of Exploration at 6.9 ft 6.9
8
9
10
11
12
13
14
15
£
g N
O
) f
Test Pit Plan
(feet)

TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEOTESTPIT.GDT 11/20/08

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time readings
were made.
2. Boulder Count Class Designations (diameter range): A = 6"-18" (0.15m - 0.46m) , B = 18"-36" (0.46m - 0.91m), C =>36" (>0.91m).
3. Excavation Effort: E = Easy, M = Maoderate, D = Difficult.
4. Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

Test Pit No.: TP-103




TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEOTESTPIT.GDT 11/20/08

—\
=% TEST PIT LOG Test Pit No.,__TP-104
\\\\\\§ Project Name
GEODESI G N Page No.: 1 of 1
I N © © RPORATED Alfredo Property .
GeoTechnical Engineers and Environmental Consultants Salem Hunt File No.: 3052-001.2.
984 Southford Road North Sal N York
Middlebury, Connecticut 06762 9 alem, New yor Checked By: ___ULF___|
Telephone: 203-758-8836 Fax: 203-758-8842
GeoDesign Rep: Ulrich LaFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino ® ®
Time Started: Time Finished: Make: Komatsu XY 11/7/08 Dry after 10 minutes
N. Coordinate: E. Coordinate: Model: 130 p4
Ground Surface Elevation (feet): 530+ Capacity: 1/4 cu. yd. h 4
Station; Offset: _ft. Reach: 161t Y
Test Pit Sketches & Strata Description -
(view to) - | =
Depth | Elevation & é g 5 Bould
ep evation S8 oulder :
(feet) | Depth (feet) e | RE Count and Class Moisture
TOPSOIL ﬁ N
1,
108
2
1.9 Gray fine SAND, little (-) Silt
3
4
5
6
7
8
9
10
10.0 NG/NZ/S NSNS NN
, Inferred BEDROCK
1
Bottom of Exploration at 10.0 ft
12
13
14
15
Roots observed to 4.5 feet below grade.
£ Exploration ended at 10 feet below grade on inferred bedrock.
g N
[5]
) f
Test Pit Plan
(feet)

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time readings

were made.

2. Boulder Count Class Designations (diameter range): A =6"-18" (0.15m - 0.46m) , B =18"-36" (0.46m - 0.91m), C=>36" (>0.91m).

3. Excavation Effort: E =Easy, M =Moderate, D = Difficult.

4, Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And =

35-50%

5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

Test Pit No.:

TP-104




—\
\\\\\\\ Project Name
GCGEODE S I G N Page No.: 10f1
t NC o RPORATED Alfredo Property !
GeoTechnical Engineers and Environmental Consultants Salem Hunt File No.: 3052:001.2]
984 Southford Road North Sal New York
Middlebury, Connecticut 06762 o alem, New Yor Checked By: __ULF |
Telephone: 203-758-8836 Fax: 203-758-8842
GeoDesign Rep: Ulrich LaFosse, P.E. Groundwater Observations
Weather: Clear, 50's Contractor: Alfredo Site Deveopment Date Depth | Elevation Notes
Date: November 7, 2008 Operator: John Marino (ft) (fr)
Time Started: Time Finished: Make: Komatsu ¥ 11/7/08 Dry after 10 minutes
N. Coordinate: E. Coordinate: Modei: 130 4
Ground Surface Elevation (feet): 527+ Capacity: 1/4 cu. yd. h 4
| Station: Offset: _ft. Reach: 16 ft X
Test Pit Sketches & Strata Description -
(view to ) _ | &
S| Ee
Depth | Elevation & g 88 Boulder .
(feet) | Depth (feet) & | &5 Count and Class Moisture
TOPSOIL & K
1 108 SUBSOIL
2
3
3.0 Gray fine SAND, little Silt
4
]
6
7
8
9 8.5 NSNS NN NSNS
Inferred BEDROCK.
10 Bottom of Exploration at 8.5 ft -
11
12
13
14
15
Exploration ended at 8.5 feet below grade on inferred bedrock.
2
g .
: i
Test Pit Plan
(feet)

Notes: 1. Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time readings

TEST PIT LOG (NEW) 2004 TEST PITS 11-7-08.GPJ GEOTESTPIT.GDT 11/20/08

were made.

2. Boulder Count Class Designations (diameter range): A= 6"-18"(0.15m - 0.46m) , B = 18"-36" (0.46m - 0.91m), C=>36" (>0.91m).

3. Excavation Effort: E = Easy, M = Moderate, D = Difficult.

4. Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
5. Stratification lines represent approximate boundary between material types, transitions may be gradual.

Test Pit No.:

TP-105




Geolesting
express

a subsidiary of Geocomp Corporation

Client:

GeoDesign, Inc.

Project: Salem Hunt

Location: N Salem, NY Project No: GTX-8675
Boring ID: B-100 Sample Type: jar Tested By: ap

Sample ID:S-5 Test Date: 11/18/08 Checked By: jdt

Depth :  10-12 ft Test 1d: 142299 ’

Test Comment:
Sample Description:
Sample Comment:

Moist, light olive brown silty sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

100
901
801
o]
60:

501

Percent Finer

401
301
201

101

0.001
Grain Size (mm)

% Cobble % Gravel % Sand % Silt & Clay Size
— 9.8 62.9 27.3
v Siév’e.Naine v| . Steve Size, . | Percent Finer | Spec: Percent Coefficients
S L e Dgs =2.2327 mm D30 =0.0843 mm
0.50n 12.50 100
0375 9.50 59 Dso =0.3142 mm D15 =N/A
#4 475 S0 D50 =0.1999 mm Dio =N/A
#10 2.00 84
F30 0.85 76 Cuy =N/A Ce =N/A
#40 0.42 66 Classification
#60 0.25 55 ASTM N/A
#100 0.15 3
#200 0.075 27

printed 11/21/2008 11:56:46 AM

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/GraveI Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD




Geolesting

express

a subsidiary of Geocomp Corporation

Client: GeoDesign, Inc.

Project: Salem Hunt

Location: N Salem, NY Project No: GTX-8675
Boring ID: B-100 Sample Type: jar Tested By: ap

Sample ID:S-6A Test Date: 11/18/08 Checked By: jdt

Depth : 12-14 ft Test 1d: 142300

Test Comment:
Sample Description:
Sample Comment:

Moist, light olive brown silty sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)

100
90. ..............................
80. ..............................
70— ..............................
6 60- ..............................
£
i
% 50. ..............................
2 |
5]
n- 40- .......................................
0 R T T N T T R
20- ..............................
10. ,.AA.A.....A.,«‘ ................
Qe e
10 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 80.5 19.5
- Sieve:Name - |\’ Sieve Size, . |:Percent Finer: Spec. Percent| ' Complies Coefficients
‘ SR Dg5 =1.2098 mm D30 =0.1213 mm
#10 3.00 56 Dso =0.3622 mm D15 =N/A
#20 0.85 78 Dsp =0.2548 mm Dig =N/A
#40 0.42 65
#60 0.25 e Cu =N/A Cc =N/A
#100 0.15 35 Classification
#200 0.075 15 ASTM N/A

printed 11/21/2008 12:03:56 PM

AASHTO Silty Gravel and Sand (A-2-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : —--




Geolesting
express

a subsidiary of Geocomp Corporation

Client:

GeoDesign, Inc.

Project: Salem Hunt

Location: N Salem, NY Project No: GTX-8675
Boring ID: TP-100 Sample Type: bag Tested By: ap

Sample ID:Test Pit Sample Test Date: 11/17/08 Checked By: jdt

Depth :

3-10 ft

Test Id: 142301

Test Comment:
Sample Description:
Sample Comment:

Moist, dark olive brown silty sand

Particle Size Analysis - ASTM D 422-63 (reapproved 2002)
=
E o o
Kk ¢ 2 8 288 %
Q 0O his * 3#* ¥ O H* R
100 1 1 1
{ t | 1
1 ] ]
QO v e NDR R SRR RERRREE
- 1 | :I I i
[ 1 1
8O- b b L T s e ]
i [ I "1 1
| ] [N | | !
) 1 [ i i I
70. ............................. [N ":l ..... J RN (T :l ..... I R R S R
§ P I W
L ] [ 1 o
B T T T T ! .. ! .:l ..... LA .,1 ......................................
§ 0 AR % ‘
) B [ ] 1 " 3
E . ] NS . .l ..... ..I . L T
S BOT - v e Feor ‘ e SRR IR PN e e
e 2 I I ] L ]
] ! [ ] 1 o1 ]
T Lot Lo SRR T
L to1 i i !
: [ | ! ot i
BOd e e R Lol M R N
| . I 12 i i I
] ] :l ] t '
20t D ::: ..... P Lo : ..... R R o T R
L . 1] 1 4 H 1 -t I I 1 i
: o ! 1 i 1 1 1 1
OF- L Lo PRREEE Lo SRR R R R R
1 . i P i I o 1 ! 1 T :
. ] 1 Ja 1 1 B | ] ] ! | .
0+ ot L Ll K } bt L ] I N -
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand %Silt & Clay Size
- 10.4 69.8 19.8
Sleve Name ‘| 'Sieve Size,’ | Percent Finer Spec. Percent |’ Complies:: Coefficients
S MM | ' Dg5 =1.4492 mm D30 =0.1082 mm
0.75 In 19.00
0.5 12.50 %5 Deo =0.2558 mm Dis =N/A
0.375 In 9.50 93 D50 =0.1975 mm D10 =N/A
#4 475 90
#10 2.00 7 Cu =N/A Cc_=N/A
#20 0.85 82 Classification
#40 0.42 74 ASTM N/A
#60 0.25 59
#100 0.15 35
7300 5575 55 AASHTO Silty Gravel and Sand (A-2-4 (0))

printed 11/21/2008 11:56:25 AM

Sample/Test Description
Sand/Gravel Particle Shape : ROUNDED

Sand/Gravel Hardness : HARD




3052-01.2 TP-100 and B-100
Salem Hunt, North Salem NY

Estimate of Insitu Dry Unit Weight (gamma) in pef
Based on SPT "N" Value

N=15 blows pef ft. Dr
gamma
gamma max
gamma min
gamma max/gamma 1.2
gamma-gamma min 15
gamma max-gamma min 35

Relatve Density, Dr 51%

50 %

100 pcf
120 pef
85 pcf



Geolesting

express

a subsidiary of Geocomp Corporation

Client:
Project Name:
Project Location:

GeoDesign Inc.

GTX #: 8675

Start Date: 11/17/08 Tested By: ema
End Date: 11/18/08 Checked By: jdt
Boring #: TP-100

Sample #: Test Pit

Depth: 3-10 ft

Visual Description: Moist, dark olive brown silty sand

Permeability of Granular Soils (Constant Head) by ASTM D 2434

Sample Type:

Sample Information:

Sample Preparation / Test
Setup:

Remolded

Maximum Dry Density:
Optimum Moisture Content:
Compaction Test Method:
Classification (ASTM D 2487):

Assumed Specific Gravity: 2.65

Target Compaction: 100 pcf at air-dried moisture content (value provided by client); >3/8 inch
material screened out of sample prior to testing (7% of sample). 5.27 Ib surcharge

Parameter Initial Final
Height, in 4.03 4.03
Diameter, in 3.98 3.98
Area, in® 12.4 12.4
Volume, in® 50.1 50.1
Mass, g 1316 1627
Bulk Density, pcf 100 124
Moisture Content, % 0.5 24.3
Dry Density, pcf 99.5 99.5
Degree of Saturation, % === 97.0
Void Ratio, e o 0.66
Flow
Reading |Volume of| Time of Rate, Permeability, | Temp., Correction Permeability @
Date # Flow, cc | Flow, sec | cc/sec Gradient cm/sec °C Factor 20 °C, cm/sec
11/17 1 0.75 15 0.05 0.39 1.6E-03 15.0 1.135 1.8E-03
11/17 2 0.77 15 0.05 0.39 1.7E-03 15.0 1.135 1.9E-03
11/17 3 0.78 15 0.05 0.39 1.7E-03 15.0 1.135 1.9E-03
11/17 4 0.92 15 0.06 0.57 1.3E-03 15.0 1.135 1.5E-03
11/17 5 0.91 15 0.06 0.57 1.3E-03 15.0 1.135 1.5E-03
11/17 6 0.91 15 0.06 0.57 1.3E-03 15.0 1.135 1.5E-03
11/17 7 0.98 15 0.07 0.63 1.3E-03 15.0 1.135 1.5E-03
11/17 8 0.97 15 0.06 0.63 1.3E-03 15.0 1.135 1.5E-03
11/17 9 0.99 15 0.07 0.63 1.3E-03 15.0 1.135 1.5E-03
Velocity vs. Hydraulic Gradient
9.0E-04
g S0E0e — —¢ PERMEABILITY @ 20 °C =
£ a%e i .
2 3oc0s 1.6 x 10° cm/sec
8 2.0E-04
9 1.0E-04
= 0.0E+00
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70
Hydraulic Gradient, i
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d/b/a GeoDesign, Inc. P.C.

April 21, 2009
File No. 3052-01.2

Mr. William Balter
Wilder Balter Partners
570 Taxter Road
Elmsford, NY 10523

ViaE-mall BBalter@WilderBalter.com

Re: Hydrogeology Investigation Addendum

North Salem Property

North Salem, New Y ork
Dear Mr. Balter:
The attached information presents the updated findings and conclusions of the updated hydrogeology
model which reflects the presently envisioned flow distribution for the final subsurface treatment and
disposal at the proposed North Salem site, located off of June Road in North Salem, New Y ork.
In conclusion, the reduced per sguare foot flow rate which results from not cycling the flow (as per the
previous design and analyses) will result in a lower groundwater mound than previoudly predicted. In
turn, a significantly reduced amount of fill is now recommended to maintain vertical separation between
the post-flow groundwater levels and site grades.
Please contact the undersigned if you have any questions.
Very Truly Yours,
GeoDesign, Inc.
Original Signed

Ulrich LaFosse, P.E. (NY, CT & MA)
Principal

PC John Watson, P.E. (Insite)  jrjwatson@optonline.net
John Bainlardi (Wilder Balter Partners) - jbainlardi @wilderbalter.com

M\CL\3052\01.2\March2009Revisions\HydogeologyreportaddendumCoverL etter.doc

GeoDesign, Inc. - 984 Southford Road - Middlebury, CT 06762 - Tel 203-758-8836 - Fax 203-758-8842



This document comprises an addendunGemDesigrs February 5, 2007 hydrogeology report
for the North Salem site, located off of June Road in the town of North Salem, New York.

This report includes results of an updated groundwater model based ongbsegr septic area
and proposed septic effluent flow rates which are current as of April 2009.

Updated Model Results — Groundwater Mounding

The most recent 55 layout (copy attached as Figure $5D, as prepared by Insite
Engineering and provided to GeoDesign on April 13, 2009, was used to updatevibespre
model. The septic effluent will be distributed into two groups ofdnes. Unlike the previously
contemplated S3S, due to the proposed pre-treatment of the septic effluent, the flow will not be
cycled. That is the entire flow will be distributed to the entire trench allrtiee ti

The resulting design septic effluent flow of 16,000 gallons per day (gpd) will b#dist to the
entire area of approximately 150,000 square feet.

The currently proposed SSDarea encompasses the same general area which was previously
modeled in February 2007 and submitted in our February 2007 Hydrogeology Investigation.
For this reason the previous model calibration is still applicable and was not modified.

Similarly, the presently proposed septic recharge trenches aresiv@lar in location and in
footprint to those modeled in September 2007 and submitted in September 2007 in our
Hydrogeology Investigation Addendum. Thus, the model was not modified otmetotlzaljust

the effluent flow rate per square foot.

The revised model’s flow rates are summarized in Table 1A.

Tables 2A presents the field data (observed), the results of ltheated model, the predicted
post-development groundwater levels (groundwater rise or mounding), aned@ssary) the
thickness of fill required to maintain the post-development groundwatetsl at a minimum
depth of about 3 to 4 feet.

As shown on Table 2A, the predicted groundwater rise at well locasonsufficient to warrant
filling (at the well locations). However, the attached Figume N depicts the contoured post
development depth to groundwater contours (in feet) in the limited aleare the groundwater
mound is predicted to approach the ground surface. The figure includescaleaand each grid
“box” is 50 feet by 50 feet. The red lines on this figure depicetlge of the proposed BS in
the area of concern.

Figure No. 1 depicts the extent of the limited areas where #gtkcprd mound depth will be as
shallow as approximately one foot below existing grades. The reended areas and

-1 -



thicknesses of fill required to increase this vertical semarafistance are also depicted on
Figure 1.

This information should be used Insite for finalize proposed site grading.

Conclusions

The site of the proposed North Salem property development on June Roadhiralem, New
York has been the subject of a hydrogeological investigation for the pugbgeedicting the
groundwater flow conditions under a proposed sewage disposal systera frem residential
development.

Based on the results of the field investigations, review of pratigoit data, review of published
USGS geological and groundwater data for this locale, prelimingdyogeological analyses
including the preparation of a three-dimensional computer model, we hameabk to make

reasonable predictions (simulations) of the groundwater flow conditibrtseasite. These

predictions were made after the groundwater model was fiitratad to known groundwater
flow patterns at the site. Following calibration, a simulatios marformed using a 16,000-gpd
sewage flow rate in the area of the proposed subsurface dispsteahsWe also considered the
effect of the site development on the groundwater recharge and on the aquifer properties.

Based on the results of this simulation, we conclude that a vatgdisrea will require filling to
increase the vertical separation between existing site geadepredicted groundwater mound
levels.

Limitations

This report is subject to the limitations included in our February 5, 2007 report.
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Notes:

Refer to Site Plans prepared by Insite Engineering, Surveying & Landscape
Architecture, P.C. for General Notes.

This plan is schematic and is not to be used for permitting or construction. The
intent of this plan is to depict the layout of the proposed primary and expansion
absorption trenches.

The primary SSDS absorption trenches (10,000 I.f. minimum, required 10,068 |.f.
provided) and expansion SSDS absorption trenches (8,000 I.f. minimum, required
8,040 I.f. provided) will be evenly divided into two groups (Group 1, and Group 2).
Each group will be divided into 6 sections, section 1A, 18, 1C, 1D, 1£, 1F and
section 2A, 2B, 2C, 2D, 2E, 2F.
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