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NOAA Atlas 14, Volume 10, Version 3
Location name: Garden City, New York, USA*

Latitude: 40.7308°, Longitude: -73.6051°
Elevation: 81 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.363
(0.279‑0.470)

0.437
(0.336‑0.567)

0.559
(0.428‑0.727)

0.661
(0.504‑0.864)

0.801
(0.593‑1.08)

0.905
(0.658‑1.25)

1.02
(0.720‑1.44)

1.14
(0.767‑1.64)

1.33
(0.859‑1.97)

1.48
(0.938‑2.23)

10-min 0.514
(0.395‑0.666)

0.620
(0.476‑0.804)

0.793
(0.607‑1.03)

0.937
(0.714‑1.22)

1.14
(0.840‑1.54)

1.28
(0.932‑1.77)

1.44
(1.02‑2.05)

1.62
(1.09‑2.33)

1.88
(1.22‑2.78)

2.10
(1.33‑3.16)

15-min 0.604
(0.465‑0.783)

0.729
(0.560‑0.946)

0.933
(0.715‑1.21)

1.10
(0.840‑1.44)

1.34
(0.988‑1.81)

1.51
(1.10‑2.08)

1.69
(1.20‑2.41)

1.91
(1.28‑2.74)

2.22
(1.43‑3.28)

2.47
(1.56‑3.72)

30-min 0.829
(0.638‑1.08)

1.00
(0.770‑1.30)

1.28
(0.983‑1.67)

1.52
(1.16‑1.98)

1.84
(1.36‑2.49)

2.08
(1.51‑2.87)

2.33
(1.65‑3.32)

2.63
(1.76‑3.78)

3.06
(1.98‑4.52)

3.41
(2.16‑5.13)

60-min 1.05
(0.811‑1.37)

1.27
(0.979‑1.65)

1.63
(1.25‑2.12)

1.93
(1.47‑2.52)

2.34
(1.73‑3.17)

2.65
(1.92‑3.65)

2.97
(2.11‑4.23)

3.35
(2.24‑4.82)

3.89
(2.52‑5.76)

4.35
(2.75‑6.54)

2-hr 1.42
(1.10‑1.84)

1.70
(1.31‑2.19)

2.14
(1.65‑2.77)

2.52
(1.93‑3.27)

3.03
(2.25‑4.07)

3.41
(2.49‑4.66)

3.82
(2.70‑5.37)

4.26
(2.87‑6.09)

4.90
(3.18‑7.19)

5.41
(3.43‑8.08)

3-hr 1.66
(1.28‑2.13)

1.97
(1.52‑2.53)

2.48
(1.91‑3.19)

2.90
(2.22‑3.75)

3.48
(2.59‑4.66)

3.92
(2.86‑5.33)

4.38
(3.10‑6.12)

4.88
(3.29‑6.94)

5.58
(3.63‑8.17)

6.15
(3.91‑9.14)

6-hr 2.04
(1.59‑2.61)

2.44
(1.89‑3.11)

3.07
(2.38‑3.94)

3.60
(2.78‑4.63)

4.33
(3.24‑5.76)

4.88
(3.57‑6.60)

5.45
(3.88‑7.59)

6.08
(4.12‑8.61)

6.99
(4.56‑10.2)

7.72
(4.92‑11.4)

12-hr 2.39
(1.87‑3.03)

2.88
(2.25‑3.66)

3.68
(2.87‑4.69)

4.35
(3.37‑5.56)

5.26
(3.96‑6.98)

5.95
(4.39‑8.02)

6.68
(4.80‑9.29)

7.52
(5.10‑10.6)

8.75
(5.72‑12.6)

9.78
(6.26‑14.4)

24-hr 2.71
(2.13‑3.41)

3.32
(2.61‑4.19)

4.32
(3.38‑5.47)

5.16
(4.02‑6.56)

6.30
(4.77‑8.34)

7.16
(5.32‑9.64)

8.07
(5.86‑11.3)

9.18
(6.25‑12.8)

10.9
(7.13‑15.6)

12.3
(7.89‑17.9)

2-day 3.06
(2.41‑3.83)

3.80
(3.00‑4.78)

5.03
(3.95‑6.33)

6.04
(4.72‑7.63)

7.44
(5.66‑9.80)

8.46
(6.33‑11.4)

9.59
(7.01‑13.3)

11.0
(7.50‑15.3)

13.1
(8.64‑18.7)

15.0
(9.65‑21.7)

3-day 3.35
(2.65‑4.18)

4.15
(3.29‑5.20)

5.47
(4.32‑6.86)

6.57
(5.15‑8.27)

8.08
(6.16‑10.6)

9.19
(6.89‑12.3)

10.4
(7.63‑14.4)

11.9
(8.15‑16.5)

14.2
(9.39‑20.2)

16.3
(10.5‑23.5)

4-day 3.60
(2.86‑4.49)

4.44
(3.52‑5.54)

5.82
(4.60‑7.28)

6.96
(5.47‑8.74)

8.52
(6.52‑11.2)

9.68
(7.27‑12.9)

10.9
(8.03‑15.1)

12.5
(8.57‑17.3)

14.9
(9.85‑21.1)

17.0
(11.0‑24.5)

7-day 4.29
(3.42‑5.33)

5.18
(4.12‑6.43)

6.63
(5.26‑8.25)

7.83
(6.18‑9.79)

9.49
(7.27‑12.3)

10.7
(8.06‑14.2)

12.0
(8.84‑16.5)

13.7
(9.40‑18.7)

16.1
(10.7‑22.7)

18.3
(11.8‑26.1)

10-day 4.96
(3.96‑6.14)

5.88
(4.69‑7.28)

7.38
(5.87‑9.16)

8.62
(6.82‑10.7)

10.3
(7.93‑13.4)

11.6
(8.74‑15.3)

13.0
(9.52‑17.6)

14.6
(10.1‑20.0)

17.1
(11.3‑23.9)

19.1
(12.4‑27.3)

20-day 7.03
(5.64‑8.64)

8.03
(6.44‑9.88)

9.68
(7.74‑11.9)

11.1
(8.78‑13.7)

12.9
(9.94‑16.5)

14.4
(10.8‑18.6)

15.8
(11.5‑21.1)

17.5
(12.1‑23.7)

19.7
(13.1‑27.5)

21.5
(14.0‑30.5)

30-day 8.78
(7.06‑10.8)

9.86
(7.93‑12.1)

11.6
(9.32‑14.3)

13.1
(10.4‑16.2)

15.1
(11.6‑19.2)

16.7
(12.6‑21.5)

18.3
(13.3‑24.0)

19.9
(13.8‑26.8)

22.0
(14.7‑30.5)

23.6
(15.4‑33.3)

45-day 11.0
(8.86‑13.4)

12.2
(9.80‑14.8)

14.1
(11.3‑17.2)

15.7
(12.5‑19.3)

17.9
(13.8‑22.5)

19.6
(14.8‑25.0)

21.3
(15.4‑27.8)

22.9
(16.0‑30.8)

25.0
(16.7‑34.4)

26.4
(17.3‑37.1)

60-day 12.8
(10.4‑15.6)

14.1
(11.4‑17.2)

16.1
(13.0‑19.7)

17.8
(14.3‑21.9)

20.2
(15.6‑25.4)

22.0
(16.6‑28.0)

23.8
(17.3‑30.9)

25.5
(17.8‑34.1)

27.5
(18.5‑37.9)

28.9
(18.9‑40.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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POZ Engineering & Environmental Consulting, P.C.

PRELIMINARY Geotechnical Report

To

Burns & McDonnell Consultants, P.C.

For

PSEGLI STEWARD AVENUE

P.O.  178669

March 27, 2026

1. – POZ engaged in a contract for Burns and McDonnell for geotechnical services 
in an empty lot along Commerce Ave in Garden City, Long Island, NY (Appendix A). POZ sub-
contracted the drilling opera ons to oil Mechanics Drilling, ho mobili ed ith a truc  
mounted core rig, a GPR unit, and a VAC truck. The lot had a wrecker at the extreme west of 
the property with two trailers at the extreme east. The loca on of the proposed boreholes 
were marked by a surveyor of Burns and McDonnell prior to drilling. The drilling began with 
the auger placed at the 5-foot level that was vacuumed out. A 2-inch split-spoon core barrel 
was placed inside the auger and sampled to 7 feet. The sample was pulled out of the hole 
and measured in feet and placed in a plas c bag that was marked as -1 B x  5  to 7 .  
Augering con nued to the next sampling depth at 1  feet, which was 2, etc ( ee Appendix 
B for borehole logs). In addi on, a proctor was taken for each hole from the auger return 
that was es mated at about 5 feet. The site condi ons for each loca on were as follows



1.1. B 2  – This was the second to be drilled but the rst to be vacuumed. The operator of 
the VAC truck could not penetrate to the 5-foot level, so the operator moved to BH4E. 
A er six a empts to penetrate the soil to ve feet (see nal loca on in Appendix A), the 
drill rig was posi oned on the top of the hole and began to take 2-foot core samples at 
5-foot intervals to 52 feet. In all, ten samples were taken.

1.2. BH4E – This was the rst hole to be drilled and sampled a er two a empts to vacuum 
the soil to the 5-foot level. The drill rig was posi oned on the top of the hole and began 
to take 2-foot core samples at 5-foot intervals to 52 feet. In all, ten samples were taken.

2. Purpose of Report – The purpose of the drilling was to determine the chemical, electrical, 
and physical characteris cs of the site for proposed structures. 

3. Results of Drilling –
3.1. BH2E – This hole was di cult to vacuum (so  dig) with many slabs of concrete as per 

GPR. The samples pulled out of the hole were contaminated with diesel fuel. Appendix 
A shows a google earth shot of many vehicles in the lot prior to our project. This 
contaminant seemed to be ltered out at about 35 feet or so (see Appendix B BH2E 
log). Ground water was detected at 27.42 feet, and no sampling of the groundwater 
was not in the scope of this work. 

3.2. BH4E- This hole was vacuumed (so  dig) with two a empts, but only  inches apart  the 
GPR detected only a large boulder. The opera on of collec ng samples was severely 
hampered by the weather (rain), which a process of tag and bag was only possible. The 
result of this drilling is located in Appendix B as BH4E log. 

4. Laboratory Results – The soils were taken to Pennoni geotechnical tes ng lab in Pi ston, PA 
(see Appendix C). The lab tested each interval with the excep on of -1, -2, -5, and -7 for 
each borehole. These samples were sent to other laboratories for chemical and geothermal 
analysis. Only one proctor was tested due to the lab not willing to sample the contaminated 
samples (BH2E), but did a visual on each sample. The tests show a typical glacial outwash 
material as was expected from the geology. The samples that were sent to other 
laboratories for chemical and geothermal composi on are not part of this report.

5. Methodology – The results of the laboratory samples were used to calculate the soil bearing 
capacity (qult) using principles of engineering for geotechnical results. In Appendix D, each 
borehole is evaluated for qult from Ter agi for round foo ngs. 

qult  = 1.3c’Nc  ’DNq +0.3 y’BNy

where:
c’ = E ec ve Cohesion factor
Nc , Nq , Ny = Bearing capacity Factors

’D = Ver cal stress at depth
B = Diameter of foo ng



6. Discussion of Results – The results of this methodology are listed in Table #1 and 2 and 
Figure 1 of Appendix D. 
6.1. ince the composi on of the soil is predominantly sand, c’ is 0. 
6.2. The bearing capacity factors are dependent on the angle of the sand par cles to each 

other in the matrix ( ), which is dependent on the PT value. 
6.3. For this analysis, it is assumed that a 4-foot circular foo ng will be constructed on the 

soil face at a certain depth and the composite for BH4E is hypothe cally equal to BH2E. 
6.4. There are 3 cases that a ect qult :  Soil above the ground water this is true for S-1 

through S-4; Soil at or near the groundwater level for S-5; Soil below the groundwater 
level for all samples at and below S6.

6.4.1. In the rst case the density of the soil was calculated for y’ in both boreholes. 
The compara ve graph shows BH4E with higher qult values that BH2E. This was due 
to the N (SPT) values that increase the  resul ng in higher bearing capacity 
factors.

6.4.2. In the second case the soil and water density along with the depth were 
calculated for y’. The N (SPT) values were similar to case 1, above. 

6.4.3. In the third case y’ was the di erence between the soil and water densi es. For 
the most part, the N (SPT) values were similar to case 1, above.

7. References-
7.1. Geotechnical Engineering, Principles and Prac ces , Donald Coduto, et.al., Second 

Editon, Pearson, 2011.
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APPENDIX B

Borehole Logs



ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 (TRANSLUCENT)

Hole No. BH 2E
DIVISION

DRILLING LOG
INSTALLATION SHEET: 1 of 2

OF SHEETS

1. PROJECT: Stewart Ave. #178669 10. SIZE AND TYPE OF BIT: 2-inch
11. DATUM FOR ELEVATION SHOWN (TBM or MSL): 76’ asl

2.  LOCATION (Coordinates or Station): 40d43’49.73” N 
73d36’23.48” W 12. MANUFACTURERS DESIGNATION OF DRILL: 
3. DRILLING AGENCY: Soil Mechanics 

13. TOTAL NO. OF OVERBURDEN
SAMPLES TAKEN

DISTURBED 
10

UNDISTURBED
4.  HOLE NO.  (As shown on drawing title

and tit le number):B2E
14. TOTAL NUMBER CORE BOXES N/A5. NAME OF DRILLER: Steve Mitchell 
15. ELEVATION GROUND WATER: 76 feet

6. DIRECTION OF HOLE

X:VERTICAL INCLINED DEG. FROM VERT.
16. DATE HOLE

STARTED: 3/6/2026COMPLETED: 3/6/2026 

17. ELEVATION TOP OF HOLE: 76’
7. THICKNESS OF OVERBURDEN: N/A 18. TOTAL CORE RECOVERY FOR BORING: N/A
8. DEPTH DRILLED INTO ROCK: N/A 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE: 52’

ELEVATION
a

DEPTH
b

LEGEND
c

CLASSIFICATION OF MATERIALS
(Description)

d

% CORE
RECOV-

ERY
e

BOX OR
SAMPLE

NO.
f

REMARKS
(Dri l l ing t ime, water loss, depth of

weathering, etc., i f  signif icant)
g

76’- 

71’ 

66’ 

61’ 

56’ 

51’ 

46’ 

41’ 

36’ 

31’ 

0’ 

5 

10 

15 

20 

25 

30 

35 

40 

45 

-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 

Surface 

Gravel & Coarse grain Sand
5Y4/3 
Auger

Gravel & Coarse grain Sand
5Y4/4 
Auger

Gravel & Coarse grain Sand
5Y4/4 
Auger

Coarse grain sand 
5Y5/4 
Auger

Coarse grain sand 
5Y5/6 
Auger

Coarse grain sand 
5Y5/6 
Auger

- Coarse grain sand and
- gravel 5Y6/8
-
-- Auger 
-
-
- Coarse grain sand and
- gravel 5Y6/8
-- Auger 
- See page 2

1’ 
50% 

1.1’ 
55% 

1.1’ 
55% 

1.75’
87.5%

1’ 
50% 

2’ 
100%

1” 
50% 

0.9’ 
45% 

S1 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

Soft dig with Vacuum Truck to 
5 feet 

6-16-20-18, Deisel smell, wet 
5 to 7 feet 

5-8-11-8, wet 
10 to 12 feet 

10-11-12-14, Moist 
15 to 17 feet 

6-9-9-9, Moist  
20 to 22 feet 

4-5-5-5, Moist 
25 to 27 feet 
^ depth to ground water  
    27.42 feet 

4-5-5-6, Wet 
30 to 32 feet 

5-3-3-3, wet 
35 to 37 feet 

6-6-6-7, wet 
40 to 42 feet 

I I 

I 



E N G  F O R M  1 8 3 6 - A (ER 1110-1-1801)PROJECTHOLE NO.
JUN 67 GPO 1991-618-759/40491

D RI L L IN G L O G (C o n t  S h e e t )  ELEVATION TOP OF HOLE
Hole No.: B2E

PROJECT: Stewart Ave., # 178669 INSTALLATION SHEET :2 of 2
OF:            SHEETS

ELEVATION
a

DEPTH
b

LEGEND
C

CLASSIFICATION OF MATERIALS
(Description)

d

% CORE
RECOV-

ERY
e

BOX OR
SAMPLE

NO.
f

REMARKS
(Dri l l ing t ime, water loss, depth of

weathering, etc., i f  signif icant)
g

31’ 

26’ 

42 

45 

50 

- Auger 
-
-
-- Fine grain Sand w/ gravel
- 5Y6/8
- Auger 
-
-
--
- Fine grain sand
- 5Y6/8

BOH 

0.95’
47.5%

1.2’ 
60% 

S9 

S10 

4-5-5-6, wet,  
45 to 47 feet 

4-7-10-17, wet 
50 to 52 feet 

--
----1---------------------+----➔-----1-----------------------.; --
------------------------------------------



ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 (TRANSLUCENT)

Hole No. BH 4E
DIVISION

DRILLING LOG
INSTALLATION SHEET: 1 of 2

OF SHEETS

1. PROJECT: Stewart Ave. #178669 10. SIZE AND TYPE OF BIT: 2-inch
11. DATUM FOR ELEVATION SHOWN (TBM or MSL): 76’ asl

2.  LOCATION (Coordinates or Station): 40d43’49.97” N 
73d36’21.76” W 12. MANUFACTURERS DESIGNATION OF DRILL: 
3. DRILLING AGENCY: Soil Mechanics 

13. TOTAL NO. OF OVERBURDEN
SAMPLES TAKEN

DISTURBED 
10

UNDISTURBED
4.  HOLE NO.  (As shown on drawing title

and tit le number): B4E
14. TOTAL NUMBER CORE BOXES N/A5. NAME OF DRILLER: Steve Mitchell 
15. ELEVATION GROUND WATER: 76 feet

6. DIRECTION OF HOLE

X:VERTICAL INCLINED DEG. FROM VERT.
16. DATE HOLE

STARTED: 3/6/2026COMPLETED: 3/6/2026 

17. ELEVATION TOP OF HOLE: 76’
7. THICKNESS OF OVERBURDEN: N/A 18. TOTAL CORE RECOVERY FOR BORING: N/A
8. DEPTH DRILLED INTO ROCK: N/A 19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE: 52’

ELEVATION
a

DEPTH
b

LEGEND
c

CLASSIFICATION OF MATERIALS
(Description)

d

% CORE
RECOV-

ERY
e

BOX OR
SAMPLE

NO.
f

REMARKS
(Dri l l ing t ime, water loss, depth of

weathering, etc., i f  signif icant)
g

76’- 

71’ 

66’ 

61’ 

56’ 

51’ 

46’ 

41’ 

36’ 

31’ 

0’ 

5 

10 

15 

20 

25 

30 

35 

40 

45 

-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 

Surface 

Gravel & Coarse grain Sand
5Y6/4 
Auger

Gravel & Coarse grain Sand
5Y6/8 
Auger

Gravel & Coarse grain Sand
5Y6/8 
Auger

Coarse grain sand & gravel 
5Y6/8 
Auger

Fine grain sand & gravel 
5Y7/8 
Auger

Fine grain sand & gravel 
5Y7/8 
Auger

Fine grain sand and gravel 
5Y7/8 
Auger

Fine grain sand and gravel 
5Y7/8 
Auger
See page 2 

1.4’ 
70% 

1.5’ 
75% 

1.4’ 
70% 

1.4’ 
70% 

1.6’ 
80% 

2’ 
100%

1.2” 
60% 

0.9’ 
45% 

S1 

S2 

S3 

S4 

S5 

S6 

S7 

S8 

Soft dig with Vacuum Truck to 
5 feet 

7-20-21-21, moist 
5 to 7 feet 

10-12-16-23, moist 
10 to 12 feet 

6-8-10-9, Moist 
15 to 17 feet 

9-12-15-15, Moist  
20 to 22 feet 

5-11-15-17, Moist 
25 to 27 feet 

^ water at 27.42 feet 

10-11-15-20, Wet 
30 to 32 feet 
Washed casing 

10-15-13-20, wet 
35 to 37 feet 
Washing casing 

6-6-8-9, wet 
40 to 42 feet 
Washed casing 

I I 

I 



E N G  F O R M  1 8 3 6 - A (ER 1110-1-1801)PROJECTHOLE NO.
JUN 67 GPO 1991-618-759/40491

D RI L L IN G L O G (C o n t  S h e e t )  ELEVATION TOP OF HOLE
Hole No.: B4E

PROJECT: Stewart Ave., # 178669 INSTALLATION SHEET :2 of 2
OF:            SHEETS

ELEVATION
a

DEPTH
b

LEGEND
C

CLASSIFICATION OF MATERIALS
(Description)

d

% CORE
RECOV-

ERY
e

BOX OR
SAMPLE

NO.
f

REMARKS
(Dri l l ing t ime, water loss, depth of

weathering, etc., i f  signif icant)
g

31’ 

26’ 

42 

45 

50 

- 
- 
- 
-- 
- 
- 
- 
- 
-- 
- 
- 

Auger

Fine grain Sand w/ gravel 
5Y7/8 
Auger

Fine grain sand 
5Y7/8 
BOH 

0.7’ 
35% 

1.2’ 
60% 

S9 

S10 

Washed casing 

7-10-13-14, wet,  
45 to 47 feet 
Washing casing 

10-10-13-14, wet 
50 to 52 feet 

- ~ --------------- ----------------------------------------------
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120 Commerce Road T: 570-655-2200 www.pennoni.com
Pittston, PA 18640 Page 1 of 1

TRANSMITTAL NOTICE

March 24, 2026

PEECP26001
LAB #07-215981

POZ Engineering & Environmental Consulting, P.C.
Attn: Mr. Emanuel T. Posluszny, P.E.
emanuel@poz-e.com
490 North Main Street
P.O. Box 663
Pittston, PA 18640

RE: Stewart Avenue #178669 (#26029)
Garden City, NY

Mr. Posluszny:

Please find enclosed the results of the laboratory testing performed on the test boring samples for boring BH-4E 
and BH-2E delivered to our office on March 16, 2026.

Sample BH-4E was tested for gradation & classification and moisture-density relationship.  The results of this 
testing are included herein as Enclosure (1).

Sample BH-2E was visually classified.  The results of this testing are included herein as Enclosure (2).

If you have any questions, please contact our office.

Sincerely,
PENNONI ASSOCIATES, INC.

Timothy Burns, P.E.
Senior Engineer
tburns@pennoni.com

Encls:
(1) Laboratory Test Data (Test Boring BH-4E)

- Soil Classifications Summary
- Gradation and Classifications (8 sheets)
- Moisture-Density Relationship

(2) Laboratory Test Data (Test Boring BH-2E)
- Soil Classifications Summary



PENNONI ASSOCIATES, INC.
120 Commerce Road • Pittston Twp., PA 18640-9552
570/655-2200 (phone) • www.pennoni.com

#26029
LABORATORY TEST DATA

-  Soil Classifications Summary (BH-4E)
-  Gradation and Classifications (8 sheets)

-  Moisture-Density Relationship

SOIL CLASSIFICATIONS SUMMARY

Results of testing are summarized in the following table, and the individual gradation and classification 
curves are included within this enclosure.

Test Boring
BH-4E

Sample No.
Soil Sample 

Depth Classification (ASTM D-2487)
%Moisture
(D-2216)

Combined 
Silt/Clay

(% < #200)

S-2 10’ – 12’ light brown poorly graded SAND with gravel (SP) 2.9% 2.9%

S-5 25’ – 27’ orange/brown poorly graded SAND (SP) 5.2% 2.8%

S-6 30’ – 32’ light brown poorly graded SAND with gravel (SP) 11.3% 1.8%

S-7 35’ – 37’ light brown poorly graded SAND with silt and gravel 
(SP-SM)

12.7% 5.1%

S-8 40’ – 42’ light brown poorly graded SAND with gravel (SP) 28.2% 2.9%

S-9 45’ – 47’ light brown poorly graded SAND (SP) 16.0% 1.7%

S-10 50’ – 52’ light brown poorly graded SAND with gravel (SP) 14.7% 3.1%

Bulk below 35’ light brown poorly graded SAND with gravel (SP) 7.2% 2.5%

Enclosure (1)
Sv 



GRADATION ANO CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½ in. ¾ in. 3/8 in. #140 
6 in. 3in. 2 In. 1 In. ~ ½ In. #4 1t10 #20 1130 #40 #60 #100 #200 

100 I II I I 

~ 
I I I I I I I I 

90 

\ ., 
80 
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70 
,, 

r\ 
~\. er: 

60 UJ 

' z 
u::: 

" I- 50 z 
'~ 

w 
0 
0::: 
UJ 40 a.. , ..., 

30 
-, ,, 

~ 20 L: 

'\ 
10 u.... 

~ -~ 0 ~ 

100 10 1 0.1 O.Q1 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 34.9 15.6 30.6 16.0 2.9 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4E S-2 10'-12' 3/5/26 SP lt. brown poorly graded SAND with gravel 2.9 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Project Materials Testing 2026 

Proiect No. 26029 I Ficiure 

Tested By: --'-M'"'"'J'------------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½in. ¾in. 3/8 in. #140 
6 in. 3 ln. 2 in. 1 In. ' . #4 "#10 #20 1130 #40 #60 #100 #200 

100 I I I I T ...._ µ, I I I I I I I .... ... ", ..... CJ. 90 
I""--
~ ~ 80 

" I\ .. 70 

' 0:: 
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(.) 

\ 0:: 
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' r--o-c .... ,..., 

0 ,.., 
100 10 1 0,1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 8.8 7.0 47.8 33.6 2.8 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4E S-5 25'-27' 3/5/26 SP oran2e/brown ooorlv 2raded SAND 5.2 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Project Materials Testing 2026 

Proiect No. 26029 I FiQure 

Tested By: ~M~J~---------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½in. ¾ in. 3/8 in. #140 
Sin. 3 In. 2 ln. - 1 ln. ½in. #4 #10 #20 #30 #40 #60 #1 00 #200 

100 I I fr'- I I I I I I I I I I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0.0 8.6 16.7 8.4 32.4 32.1 1.8 

I 
Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4ES-6 30'-32' 3/5/26 SP lt. brown poorlv graded SAND with gravel 11.3 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Project Materials Testing 2026 

Project No. 26029 I Fi_qure 

Tested By: _M~J~---------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½ in. ¾in. 3/8 in. #140 
6 in. 3 Jn. 2 In. ~ 1 Jn. ½ In. #4 #10 fl-20 #30 #40 #60 #100 #200 

100 I I,.......,_ 
~ I 

I I I I I I I I 

~ 90 
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' ~ ). 70 
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O:'.'. 
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O:'.'. 
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I'--' 

0 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 7.3 13.6 8.0 27.0 39.0 5.1 

Source Sample # Deplh/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4E S-7 35'-37' 3/5/26 SP-SM lt. brown ooorlv Qraded SAND with silt and gravel 12.7 NP NP 

Client POZ Engineering & Environmental 

~ 
o Pla ticity Index PI= Non-Pia tic 

Project Materials Testing 2026 

Project No. 26029 I Fiaure 

Tested By: --'-M~J'-----------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½in. ¾in. 3/8 in. #140 
61n. 3 in. 2 In. 1 ½ in. #4 #10 #20 #30 #40 #60 #100 #200 

100 I I I ~K~ I I I I I I I 

90 
I\ 

. 
\\. 

80 
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~ a:: 
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z .... 
u::: ""[\ 
I-
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I\ <.) 
a:: 
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\ 
30 

\ 20 

10 
lb 
"~- h 

0 ~ 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 3.6 18.6 10.6 34.2 30.1 2.9 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4E S-8 40'-42' 3/5/26 SP lt. brown ooorlv graded SAND with gravel 28.2 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Project Materials Testing 2026 

Project No. 26029 I Fiaure 

Tested By: -'-M'-'-'J"----------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½in. ¾in. 3/8 in. #140 
6 ln. 3 in. 2 In. 1 ln. ~ ½In. #4 #1 0 #20 #30 #40 #60 #100 #200 

100 I I I I y Y,...,,, Ll I I I I I I I 
.... """ ,..., 

~ 90 
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' 80 
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' z 
u::: \ I-z 50 
LJ.J \ u a:: 
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20 \ 
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' ~ 0 --~ 
100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 10.9 10.2 46.2 31.0 1.7 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 
0 Stewart Ave. #178669 BH-4E S-9 45'-47' 3/5/26 SP lt. brown ooorlv graded SAND 16.0 NP NP 

Client POZ En2:ineerin2 & Environmental 

~ 
o Plasticity Index Pl= Non-Pia tic 

Project Materials Testing 2026 

Proiect No. 26029 I Fiaure 

Tested By: _M_J ________ _ 



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½in. ¾in. 3/8 in. #140 
6 In. 3in. 2in. 1 In. ~ ½In. #4 #10 #20 #30 #40 #60 #100 #200 

100 I I I 
\ I 
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100 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 
0 0.0 0.0 25.0 8.5 34.9 28.5 3.1 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. #178669 BH-4E S-10 50'-52' 3/5/26 SP lt. brown ooorlv irraded SAND with gravel 14.7 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Project Materials Testing 2026 

Project No. 26029 I Fic;:iure 

Tested By: ...:..M:..:..:J=--------------



GRADATION AND CLASSIFICATION 
U.S. SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 

1½ in. ¾ in. 3/8 in. #140 
6 In. 3 In. 2 In. 1 •. ½in. #4 #10 #20 1130 #40 #60 #100 #200 

100 I I I ~~ I .I I I I I I I 
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~ 0::: 

60 w 
I"-z 

u::: "" I-z 50 

T" w 
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w 40 ... I"-a.. 

30 I\ 
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-0--.C "'~ 0 u 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE· mm. 

%+3" 
% Gravel % Sand % Fines 

Coarse Fine Coarse Medium Fine Silt Clay 

0 0.0 1.8 33.9 14.9 32.9 14.0 2.5 

Source Sample# Depth/Elev. Date Sampled uses Material Description NM% LL PL 

0 Stewart Ave. # 178669 S-1 (bulk) below 35' 3/5/26 SP lt. browm poorly graded SAND with gravel 7.2 NP NP 

Client POZ Engineering & Environmental 

~ 
o Plasticity Index PI= Non-Plastic 

Specific Gravity= 2.659 
Project Materials Testing 2026 Unit Weight= 106.8 lbs/cuft 

Proiect No. 26029 I Fiqure 

Tested By: -'-M"""J=------------



MOISTURE-DENSITY RELATIONSHIP 

140 I~,___ 
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Water content, % 

Test specification: ASTM D 698-12 Method B Standard 

Elev/ Classification Nat. 
Sp.G. LL Pl 

%> %< 
Depth uses AASHTO Moist. 3/8 in. No.200 

below 35' SP A-1-a 7.2 2.659 NP NP 16.4 2.5 

TEST RE SUL TS MATERIAL DESCRIPTION 

Maximum dry density= 132.4 pcf It. browm poorly graded SAND with gravel 

Optimum moisture= 3.9 % 

Project No. 26029 Client: POZ Engineering & Environmental Remarks: 
Project: Materials Testing 2026 S-1 bulk 

3-5-26 

o Source of Sample: Stewart Ave. #178669 Sample Number: S-1 (bulk) Specific Gravity= 2.659 

~ Figure 

Tested By: ..c.M.:.:..J:=;__ _____ ___ _ 



PENNONI ASSOCIATES, INC.
120 Commerce Road • Pittston Twp., PA 18640-9552
570/655-2200 (phone) • www.pennoni.com

#26029
LABORATORY TEST DATA

-  Soil Classifications Summary (BH-2E)

SOIL CLASSIFICATIONS SUMMARY

Results of visual observation are summarized in the following table.

Test Boring
BH-2E

Sample No.
Soil Sample 

Depth Classification (ASTM D-2488*)

S-2 10’ – 12’ light brown poorly graded SAND with gravel (SP)

S-5 25’ – 27’ gray poorly graded SAND (SP)

S-6 30’ – 32’ gray poorly graded SAND (SP)

S-7 35’ – 37’ light brown poorly graded SAND with gravel (SP)

S-8 40’ – 42’ light brown poorly graded SAND (SP)

S-9 45’ – 47’ light brown poorly graded SAND (SP)

S-10 50’ – 52’ light brown poorly graded SAND (SP)

Bulk below 35’ gray poorly graded SAND with gravel (SP)

Note: *Visual classification per ASTM D-2488.

Enclosure (2)
Sv 
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Table #1  - BH2E*

Strata moisture Sample#

Depth 
Interval 

(ft)
Penetrati

on (ft) Feet Percent RQD 6" 12" 18" 24" N (SPT)
Grd 

Water USCS NOTE NM% LL PL PSF
Light Bwn Poorly grd Sand w/ Gravel M S-2 10-12 2 1.1 55% N/A 5 8 11 8 19 SP
Gray poorly grd sand M S-5 25-27 2 1 50% N/A 4 5 5 5 10 27.42 SP
Gray poorly grd sand W S-6 30-32 2 2 100% N/A 4 5 5 6 11 SP
Light Bwn Poorly grd Sand w/Gravel W S-7 35-37 2 1 50% N/A 5 3 3 3 6 SP
Light Bwn Poorly grd Sand W S-8 40-42 2 0.9 45% N/A 6 6 6 7 13 SP
Light Bwn Poorly grd Sand W S-9 45-47 2 0.95 48% N/A 4 5 5 6 11 SP
Light Bwn Poorly grd Sand w/ Gravel W S-10 50-52 2 1.2 60% N/A 4 7 10 17 27 SP
End of core 52.0

C' O'z Deg Nc Nq Nd
D 

(ft) O'd psf
Y 

(pcf)
B 

(FT) Qult (PSF) F
0 47 106.8 93.8 148.5 10 1324 132.4 4 147784.9 Deg=SPT vs normal Stress
0 30 37.2 22.5 20.1 25 2686 107.4 4 63890.27 F=Safety Factor
0 33 48.1 32.2 33.3 30 2100 70 4 71349.6 Qult=Ultimate Shear Strength of Soil (PSF)
0 27 29.2 15.9 12.5 35 2450 70 4 40355 Y=density
0 35 57.8 41.4 47.3 40 2800 70 4 121217.6 O'd=normal stress
0 32 44 28.5 28 45 3150 70 4 92911 Groundwater at 27.42'
0 38 77.5 61.5 82.3 50 3500 70 4 224467.6 Nd,Nq,Nd= Bearing Capacity Factors

B=Circular footing in diameter
* Was not tested by the laboratory due to contamination D=depth of footing below the ground
   Used BH4E vaules to arrive at bearing Capacity

SPT
Recovery Blows



Table #2 - B-4 BH 4E
Southeast corner

Strata moisture Sample#

Depth 
Interval 

(ft)
Penetrati

on (ft) Feet Percent RQD 6" 12" 18" 24" N (SPT)
Grd 

Water USCS NOTE NM% LL PL PSF
Light Bwn Poorly grd Sand w/ Gravel M S-2 10-12 2 1.5 75% N/A 10 12 16 23 39 SP 2.9
Org/brwn poorly grd sand M S-5 25-27 2 1.6 80% N/A 5 11 15 17 32 27.42 SP 5.2
Light Bwn Poorly grd Sand w/ Gravel W S-6 30-32 2 2 100% N/A 10 11 15 20 35 SP 11.3
Light Bwn Poorly grd Sand w/ silt & Gravel W S-7 35-37 2 1.2 60% N/A 10 15 13 20 33 SP-SM 12.7
Light Bwn Poorly grd Sand w/ Gravel W S-8 40-42 2 0.9 45% N/A 6 6 8 9 17 SP 28.2
Light Bwn Poorly grd Sand W S-9 45-47 2 0.7 35% N/A 7 10 13 14 27 SP 16
Light Bwn Poorly grd Sand w/ Gravel W S-10 50-52 2 1.2 60% N/A 10 10 13 14 27 SP 14.7
End of core 52.0

C' O'z Deg Nc Nq Nd D O'd  (pcf) B (FT)Qult (PSF) F
0 45 160 160 350 10 1324 132.4 4 267448 Deg=SPT vs normal Stress
0 44 160 160 350 25 2686 107.4 4 489926.4 F=Safety Factor
0 45 160 160 350 30 2100 70 4 375200 Qult=Ultimate Shear Strength of Soil (PSF)
0 45 160 160 350 35 2450 70 4 431200 Y=density
0 37 70.1 53.8 68.1 40 2800 70 4 158267.2 O'd=normal stress
0 41 106.8 93.8 148.5 45 3150 70 4 312102 Groundwater at 27.42'
0 40 95.7 81.3 121.5 50 3500 70 4 298158 Nd,Nq,Nd= Bearing Capacity Factors

B=Circular footing in diameter
D=depth of footing below the ground

SPT
Recovery Blows
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B - IT - / 

GROUND SURFACE 
EL. '± 

Km= MEAN COEFFICENT OF PERMIABILITY (cm./sec.) 

d = INSIDE DIAMETER (cm.) 

L = LENGTH OF CASING (cm.) 

H1= PIEZOMETER HEAD FOR t =½(cm.) 

H2= PIEZOMETER HEAD FOR t = t2 {cm.) 
INFILTRATIO 

CASING 

HTOH1) -·' 0 2 s 
(DEPTH TO H2) 

S'b" 
L = LENGTH OF CASING 

D1 = DEPTH TO H1 FROM TOP OF CASING (cm.) 
ID 

CM) 
DEPTH TO TIP CASING 

4'6" 
D2 = DEPTH TO H:z FROM TOP OF CASING (cm.) 

t = TIME (sec.) 

In = NATURAL LOG 

H1 = L - D1 (cm.) 

H2 = L -D2 (cm.) 

INFILTRATION TEST-

STARTING POINT- r· 

r( TYPICALLY H2 2 ''=, H, ,:2ft. /60.96cm. (cm) 

INFILTRATION TESf(cm.) 1/, ('' 

ENDING POINT 1-H----''---'---'--

TARGETED DEPTH OF-___ -L---.a+::1-----~---1----....!. 

INFILTRATION TESTING 

FINE GRAVEL PACK (4 INCH.) 

JOB NO. 2.~-- 33 "2-. LOCATION: ::C:-T- I 
DATE: PRESOAK: 3/5/"2.. C.,, DATE TEST CONDUCTED: 3 / ~ /1.... Ce, 

FALLING HEAD INFILTRATION TEST DATA 
D1 3 ft. x.xx m. XX.X cm. 

D2 s- ft . x.xx m. XX.X cm. 

TIME: (MINUTES AND SECONDS) COMMENTS 

RUN No. START (T1) END (T2) ELAPSED 

NO. 1 I I IV\,,,.. &f L t,-,. '{) ~ ~ ~ ,e. ,r 7-, 
N0.2 't ,..,,,V\ I~ ..sec 

NO. 3 8' ""''"' 'N Sec 
N0.4 1 "";"' 'f, s.cc.. 
NO. 5 

Avq 9 ""'"" 3~Sec 
'"'f.o. OF CASING 0 l/"10 = cm 10,/ '=, 

DEPTH TO TIP AT BOTTOM OF CASING FT. Lt I b ,, 

K = ff * d I H, 
*n -m 11 * (12- ti) H2 

g,o,~x(o 
-3 

ALL UNITS IN CM. AND SECONDS 
Km= MEAN COEFFICIENT OF PERMIABILITY (CM/SEC) = 
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     SUBSOIL
INVESTIGATIONS

SOIL MECHANICSS
3770 MERRICK ROAD, SEAFORD, NEW YORK 11783
PH: (516) 221-2333   FAX: (516) 221-0254
EMAIL: SOILMECHANICSDRAFT@EARTHLINK.NET

April 27, 2026

POZ Engineering & Environmental Re: 99200 Commercial Ave.  
P.O. Box 663 Garden City, NY
Pittston, PA 6418640 Proposal # 25-5370
Attn: Mr. Posluszny, PE Project #25-332
emanuel@poz-e.com
570-498-7676

Dear Mr. Posluszny:

Forwarded herewith are the results of investigative efforts, conducted in general 
conformance with Field Wenner 4-Pin Soil Resistivity Testing (ASTM G57), completed 
at the above referenced property on 4/24/26.

I Field Wenner 4-Pin Soil Resistivity Testing (ASTM G57)

Linear pin spacing for the project, in area of geotechnical borings B-2E and B-4E, was 
0.5’, 1.0’, 1.5’, 2.0’, 3.0’, 5.0’, 7.0’, 10.0’, 15.0’, 20.0’, 30.0’, 45.0’, 70.0’, 100.0 or as far 
as practical (see Site Plan attached).  The wearing surface in the survey area consisted 
of asphalt pavement.  The data acquired in the field was used to document soil 
resistivity at the test locations, identified as Traverse #1 through Traverse #4, as follows 
(see Tables #1 through #4 attached):

(i) Traverse #1 North to South (5,362.0 to 14,362.0 ohm-cm)
(ii) Traverse #2 North to South (5,630.1 to 16,086.0 ohm-cm)

(iii) Traverse #3 Northwest to Southeast (6,894.0 to 191,500.0 ohm-cm)
(iii) Traverse #4 Northeast to Southwest (5,745.0 to 55,535.0 ohm-cm)

Should you have any questions regarding the contents of this report/letter, please feel 
free to contact our office.  

Very truly yours,
Soil Mechanics Drilling Corp.

                                         
           Altan Gulum, C.P.G., P.G.       Daniel Marzano
           Project Geologist Environmental Scientist
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Table #1 

Project:  99200 Commercial Ave., Garden City, NY 
Sampling Location: Boring Location B2E & B4E 
Date: 4/24/26 
Prepared For: Poz Engineering 

Instrument Manufacturer/Model #: McMiller 400A Soil Resistivity Meter  
Soil Temperature: 60° 
Air Temperature: 65° 
Percent Moisture: NA 
Soil Composition: NA 
Ground Water Table: NA 
Last 48 Hours Precipitation (Inches): 0.05” (Area of survey asphalt paved) 

Test 
Location 

Pin 
Spacing 

 
S (ft.) 

Dial 
Reading 

 
D 

Range Switch  
Setting 

 
R 

Resistance  
(ohm) 

 
D x R 

Spacing Multiplier: 
 
 

191.5 x S 

Resistivity (ohm-cm) 
 

Resistance x Spacing 
Multiplier 

Traverse #1  

0.5’ 1.5 100.0 150.0 95.75 14,362.5 
1.0’ 6.6 10.0 66.0 191.5 12,639.0 
1.5’ 3.8 10.0 38.0 287.25 10,915.5 
2.0’ 2.5 10.0 25.0 383.0 9,575.0 
3.0’ 2.0 10.0 20.0 574.5 11,490.0 
5.0’ 7.0 1.0 7.0 957.5 6,702.5 
7.0’ 4.0 1.0 4.0 1,340.5 5,362.0 
10.0’ 4.0 1.0 4.0 1,915.0 7,660.0 
15.0’ 3.5 1.0 3.5 2,872.5 10,053.75 
20.0’ 3.0 1.0 3.0 3,830.0 11,490.0 

      

 

 

 

 

 

 

 



Table #2 

Project:  99200 Commercial Ave., Garden City, NY 
Sampling Location: Boring Location B2E & B4E 
Date: 4/24/26 
Prepared For: Poz Engineering 

Instrument Manufacturer/Model #: McMiller 400A Soil Resistivity Meter  
Soil Temperature: 60° 
Air Temperature: 65° 
Percent Moisture: NA 
Soil Composition: NA 
Ground Water Table: NA 
Last 48 Hours Precipitation (Inches): 0.05” (Area of survey asphalt paved) 

Test 
Location 

Pin 
Spacing 

 
S (ft.) 

Dial 
Reading 

 
D 

Range Switch  
Setting 

 
R 

Resistance  
(ohm) 

 
D x R 

Spacing Multiplier: 
 
 

191.5 x S 

Resistivity (ohm-cm) 
 

Resistance x Spacing 
Multiplier 

Traverse #2  

0.5’ 10.0 10.0 100.0 95.75 9,575.0 
1.0’ 6.0 10.0 60.0 191.5 11,490.0 
1.5’ 4.0 10.0 40.0 287.25 11,490.0 
2.0’ 2.8 10.0 28.0 383.0 10,724.0 
3.0’ 1.6 10.0 16.0 574.5 9,192.0 
5.0’ 6.2 1.0 6.2 957.5 5,936.5 
7.0’ 4.2 1.0 4.2 1,340.5 5,630.1 
10.0’ 4.1 1.0 4.1 1,915.0 7,851.5 
15.0’ 5.0 1.0 5.0 2,872.5 14,362.5 
20.0’ 4.2 1.0 4.2 3,830.0 16,086.0 

      

 

 

 

 

 

 

 



Table #3 

Project:  99200 Commercial Ave., Garden City, NY 
Sampling Location: Boring Location B2E & B4E 
Date: 4/24/26 
Prepared For: Poz Engineering 

Instrument Manufacturer/Model #: McMiller 400A Soil Resistivity Meter  
Soil Temperature: 60° 
Air Temperature: 65° 
Percent Moisture: NA 
Soil Composition: NA 
Ground Water Table: NA 
Last 48 Hours Precipitation (Inches): 0.05” (Area of survey asphalt paved) 

Test 
Location 

Pin 
Spacing 

 
S (ft.) 

Dial 
Reading 

 
D 

Range Switch  
Setting 

 
R 

Resistance  
(ohm) 

 
D x R 

Spacing Multiplier: 
 
 

191.5 x S 

Resistivity (ohm-cm) 
 

Resistance x Spacing 
Multiplier 

Traverse #3  

0.5’ 1.6 100.0 160.0 95.75 15,320.0 
1.0’ 5.4 10.0 54.0 191.5 10,341.0 
1.5’ 4.0 10.0 40.0 287.25 11,490.0 
2.0’ 3.0 10.0 30.0 383.0 11,490.0 
3.0’ 2.2 10.0 22.0 574.5 12,639.0 
5.0’ 7.2 1.0 7.2 957.5 6,894.0 
7.0’ 5.6 1.0 5.6 1,340.5 7,506.8 
10.0’ 4.5 1.0 4.5 1,915.0 8,617.5 
15.0’ 2.5 1.0 2.5 2,872.5 7,181.25 
20.0’ 2.9 1.0 2.9 3,830.0 11,107.0 
30.0’ 3.5 1.0 3.5 5,745.0 20,107.5 
45.0’ 3.6 1.0 3.6 8,617.5 31,023.0 
70.0’ 2.9 1.0 2.9 13,405.0 38,874.5 
100.0’ 10.0 1.0 10.0 19,150.0 191,500.0 

      
      

 

 

 

 

 



Table #4 

Project:  99200 Commercial Ave., Garden City, NY 
Sampling Location: Boring Location B2E & B4E 
Date: 4/24/26 
Prepared For: Poz Engineering 

Instrument Manufacturer/Model #: McMiller 400A Soil Resistivity Meter  
Soil Temperature: 60° 
Air Temperature: 65° 
Percent Moisture: NA 
Soil Composition: NA 
Ground Water Table: NA 
Last 48 Hours Precipitation (Inches): 0.05” (Area of survey asphalt paved) 

Test 
Location 

Pin 
Spacing 

 
S (ft.) 

Dial 
Reading 

 
D 

Range Switch  
Setting 

 
R 

Resistance  
(ohm) 

 
D x R 

Spacing Multiplier: 
 
 

191.5 x S 

Resistivity (ohm-cm) 
 

Resistance x Spacing 
Multiplier 

Traverse #4  

0.5’ 2.3 100.0 230.0 95.75 22,022.5 
1.0’ 7.2 10.0 72.0 191.5 13,788.0 
1.5’ 4.4 10.0 44.0 287.25 12,639.0 
2.0’ 2.6 10.0 26.0 383.0 9,958.0 
3.0’ 10.0 1.0 10.0 574.5 5,745.0 
5.0’ 7.0 1.0 7.0 957.5 6,702.5 
7.0’ 4.7 1.0 4.7 1,340.5 6,300.35 
10.0’ 3.2 1.0 3.2 1,915.0 6,128.0 
15.0’ 2.2 1.0 2.2 2,872.5 6,319.5 
20.0’ 3.0 1.0 3.0 3,830.0 11,490.0 
30.0’ 2.0 1.0 2.0 5,745.0 11,490.0 
45.0’ 2.5 1.0 2.5 8,617.5 21,543.75 
70.0’ 2.5 1.0 2.5 13,405.0 33,512.5 
100.0’ 2.9 1.0 2.9 19,150.0 55,535.0 
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To: David Gasper, PE, NYSDEC EDR Project No: 12073 
From: Carolyne Bean, EIT & Thomas Dussing, PE 

Date: February 12, 2016  
Reference: Alternate Stormwater Management for National Grid Substations  

 
Discussion

Environmental Design and Research (EDR) has worked with National Grid, the New York State Department of 
Environmental Conservation (NYSDEC), and the State University of New York, College of Environmental Science and 
Forestry (SUNY ESF) for more than 24 months to develop a stormwater management system (system) that is 
integrated into National Grid’s substation pad construction and meets the requirements of the current version of the 
NYSDEC SPDES General Permit for Stormwater Discharges from Construction Activity.  The system that has been 
developed is included in the substation pad cross-section and provides a stormwater management compliant design 
that meets the requirements of the current version of the NYSDEC General Permit for Stormwater Discharges from 
Construction Activity, including Water Quality Volume (WQv), Runoff Reduction Volume (RRv), Channel Protection 
Volume (Cpv), Overbank Flood Control (Qp), and Extreme Flood Control (Qf).  Our combined efforts have produced two 
systems for the following on-site soil infiltrations rate scenarios, which include: 
 

- Sites with infiltration rates greater than or equal to 0.5 inches per hour – Detail 1 on Drawing C-101 
- Sites with infiltration rates less than 0.5 inches per hour – Detail 1 on Drawing C-102 

 
National Grid requests approval of these two systems, as compliant stormwater management practices with the New 
York State Stormwater Manual (current version), and that they be approved as standard stormwater management 
practices, as required by the current version of the NYSDEC Stormwater General Permit.  If a project utilizing one of 
the cross sections is subject to review by a Municipal Separate Storm Sewer System (MS4), it would be responsibility 
of the MS4 to review and approve the Stormwater Pollution Prevention Plan (SWPPP) by signing the MS4 SWPPP 
Acceptance form.  If the project is not subject to review by a MS4, the SWPPP would follow the normal approval 
process for a non-MS4 project that is in conformance with the current version of the NYSDEC Stormwater General 
Permit.   
 
Based on the demonstration project results, we offer the following in support of this request: 
 

- The proposed stormwater management systems are designed for 7 inches of rainfall.  This represents the 
largest 100-year storm rainfall depth within National Grid’s service area or greater than six back to back 
90% storms (1.1 inches).  

- The systems provide treatment and management of WQv, RRv, Cpv, Qp, and Qf by providing storage and 
infiltration (as applicable), of all rain events, up to and including, the 100-year storm.   

- The systems are self-contained which reduces the impact to the surrounding environment by eliminating 
additional site disturbance that would be necessary for green infrastructure and traditional stormwater 
practices.  

- National Grid has provided testing at a demonstration area that is supported by laboratory tested infiltration 
rates and porosities.  A portion of the construction and testing of the demonstration project was witnessed 
by a former NYSDEC representative, Ellen Hahn Kubek.  The demonstration area testing results show that 
the systems can accept and hold the 100-year storm volume without ponding or surface runoff.   

Environmental Design & Research , 
Landscape Architecture, Engineering & Environmental Services, D.P. C. 

217 Montgomery Street. Suite 1000, Syracuse, New York 13202 
P. 315.471.0688 • F. 315.471.1061 • www.edrcompanies.com 
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Demonstration Area Test Results 
 
100-Year Storm Demonstration 
Ellen Hahn Kubek, a former NYSDEC representative, was present for the 100-Year storm test on November 21, 2013.  
1,800 gallons of water was applied uniformly with a hose over a 30-minute duration, or at rate of 9.2 inches per hour.  
(Note that according to the Natural Resource Conservation Service (NRCS) Type 2 Rainfall Distribution, the highest 
30-minute precipitation intensity of a 24-hour storm is between 11.5 hours and 12 hours.  During this 30-minute time 
frame, 35% of the storm rainfall depth occurs.  For a 7 inch, 100-Year Storm this translates to 2.5 inches of rainfall, or 
a rate of 5.0 inches per hour.  Therefore, the application rate used during the test was greater than the maximum 
intensity that would occur during an NRCS Type 2 rain event.)  The November 21, 2013 demonstration showed that 
the proposed cross section does have an acceptable infiltration rate, with no surface runoff being created during the 
test even with the high application intensity.  (Also, note that the compaction results for the demonstration area were 
greater than National Grid’s requirement of 95% standard proctor for the filter course.) 
 
Demonstration Area Volume Correction 
Following the construction of the demonstration area, it was determined that an insufficient depth of the reservoir course 
had been placed.  Measurements from the surface of the test area to the bottom of the observation wells determined 
that it had been constructed with 4 inches of reservoir course material rather than the 10 inches that is proposed in the 
attached drawings.  Since the 100-Year storm is proposed to be stored within the reservoir and filter courses, EDR 
calculated the equivalent storage volume required for testing the 100-Year storm based on the cross section as 
constructed (4–inch reservoir course).  Based on this calculation the volume of water used for the 100-Year storm test 
was 1,800 gallons rather than initially proposed 2,800 gallons.   
 
NYSDEC Stormwater Requirements 

Runoff Reduction and Water Quality Volume Management 
The proposed system for sites with infiltration rates greater than or equal to 0.5 inches per hour provides 100% 
storage and infiltration of the 7-inch rainfall event.  This exceeds minimum RRv and WQv requirements for any 
Hydrologic Soil Group (HSG).     
 
The proposed system for sites with infiltration rates less than 0.5 inches per hour will meet the RRv and WQv 
requirements by using practices from the 2010 NYS Stormwater Management Design Manual (Design Manual): 
vegetated filter strip or riparian forest buffer.  Per the Design Manual, a maximum of 75 feet of flow length over 
impervious area can discharge to these practices.  According to the hydrologic modeling reports attached, a 50 feet-
wide by 75 feet-long impervious area with CN of 98 creates a peak discharge rate of 114 gallons per minute and an 
average discharge rate of 57 gallons per minute.  Per the Design Manual, this discharge rate can be directed to a 50 
feet wide by 60 feet long filter strip or buffer with a slope of 0% to 8% on HSG D soils.  A 1-acre substation was modeled 
using the average porosity provided by the system with a 4 inch underdrain outlet.  This resulted in a peak discharge 
rate of 56 gallons per minute.  The average discharge rate from the impervious area is similar to the peak discharge 
rate from the substation area; therefore, it is reasonable to consider the same stormwater management via sheet flow 
to a filter strip or buffer to be acceptable.  National Grid proposes for their system to meet the RRv and WQv 
requirements for sites with an infiltration rate of less than 0.5 inches per hour by using the following design criteria:   
 

- A filter strip or buffer 50 feet wide, with the necessary length per the Design Manual, will be provided for 
each acre of substation area.   

- Per the Design Manual, the length of the filter strip or buffer would be based on the attainable or existing site 
slopes.  Filter strips or buffers with slopes of 0% to 8% would be 50 feet long, 8% to 12% would be 75 feet 
long and 12% to 15% would be 100 feet long.  In HSG C or D soils, the length will be increased by 15% or 
20%, respectively.  
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National Grid proposes that in this site condition, the substation underdrain(s) discharge to a flow dissipater (to create 
sheet flow) then to a filter strip or buffer sized as described.  An example layout for a 5-acre substation on HSG D soils 
is shown on drawing C-103. 
 
Volume Management 
The proposed system for sites with infiltration rates greater than or equal to 0.5 inches per hour provide storage of 
Cpv, Qp, and Qf and discharged via infiltration.  The proposed system for sites with infiltration rates less than 0.5 inches 
per hour will provide storage for volume management and will discharge via an underdrain system that will be 
appropriately sized to meet the Cpv, Qp, and Qf requirements.  The underdrains will discharge to a flow dissipater and 
sheet flow over a filter strip or buffer as previously discussed to meet RRv and WQv requirements.  Supporting 
stormwater detention calculations are attached.   
 
Stormwater Management System Summary 

In summary, the systems proposed by National Grid would provide stormwater management as detailed in the table 
below. 

 
Site Infiltration 

(in/hr) RRv & WQv Cpv Qp Qf 

 0.5 100% Infiltration (2.5 hours 
or less)* 100% Infiltration 100% Infiltration 100% Infiltration (14 

hours or less)** 

< 0.5 100% Vegetated Filter or 
Riparian Forest Buffer Attenuation Attenuation Attenuation 

*  Calculated based on the largest 90% storm rainfall depth within National Grid’s service area – 1.1 inches. 
**  Calculated based on the largest 100-Year storm rainfall depth within National Grid’s service area – 7.0 inches 
 
Attachments: C-101 Proposed Substation Sections for Infiltration Rates of 0.5 in/hr and Greater 
  C-102 Proposed Substation Sections for Infiltration Rates Less Than 0.5 in/hr 
  C-103 Example Substation Filter Strip Layout for Infiltration Rates Less Than 0.5 in/hr 
  1 and 100 year Hydrologic Modeling Reports 

National Grid Proposed Sections – Volume Storage Calculation 
Photo of 11/22/20130 White Board Discussion with Ellen Hahn Kubek 
12/27/2013 Email from Ellen Hahn Kubek 

 

Copies To: Michael McPeck, National Grid 
Carol Lamb-Lafay, NYSDEC 
David Follansbee, NYSDEC 
File  
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NATIONAL GRID - SUBSTATION STORMWATER MANAGEMENT PRACTICES

PROPOSED SUBSTATION SECTIONS FOR INFILTRATION RATES OF 0.5 IN/HR AND GREATER
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1
C-101

SUBSTATION SECTION - INFILTRATION RATE > 0.5 IN/HR
Scale: NTS

LIMITS OF SUBSTATION
DIMENSIONS VARY

3 MIN
1

NOTES:
1. ALL FILL USED FOR SIDE SLOPES SHALL BE ONSITE MATERIAL FROM AREA CUT TO CREATE THE SUBSTATION OR SHALL BE OFFSITE FILL

COMPACTED TO HAVE AN INFILTRATION RATE LESS THAN THE SUBSTATION SUBGRADE.
2. INFILTRATION TESTING SHALL BE COMPLETED AS REQUIRED BY APPENDIX D OF THE 2010 NYS STORMWATER MANAGEMENT DESIGN

MANUAL, OR AS APPROVED BY THE NYS DEC REGIONAL OFFICE OR MS4 REPRESENTATIVE.
3. THIS SECTION SHALL BE APPLICABLE TO MEET THE STORMWATER MANAGEMENT REQUIREMENTS OF NEW DEVELOPMENT AND

REDEVELOPMENT PROJECTS, PER THE 2010 NYS STORMWATER MANAGEMENT DESIGN MANUAL, FOR SITES WITH INFILTRATION RATES  OF
GREATER THAN OR EQUAL TO 0.5 INCHES PER HOUR.

4. ALL THOSE UTILIZING THIS SECTION, WITH THE EXCEPTION OF NATIONAL GRID, SHALL INCLUDE THE FOLLOWING NOTE IN ALL
STORMWATER REPORTS AND DRAWINGS:

"NATIONAL GRID (NG) TOGETHER WITH THE CONSULTING FIRM, ENVIRONMENTAL DESIGN & RESEARCH (EDR), PREPARED A NYSDEC
STORMWATER MANAGEMENT PROTOTYPE SYSTEM (SYSTEM), WHICH MAY BE APPLICABLE TO SUBSTATION PROJECTS.  THE USER
ASSUMES THE SOLE RESPONSIBILITY FOR THE USE OF THIS SYSTEM, ITS APPLICABILITY TO THE PROJECT SITE, AND VERIFICATION
OF THE APPROPRIATE USE AND COMPLIANCE WITH VILLAGE, TOWN, CITY, COUNTY, STATE, AND FEDERAL STORMWATER
REQUIREMENTS FOR THIS LOCATION."
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FILL - SEE NOTE 1
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NATIONAL GRID - SUBSTATION STORMWATER MANAGEMENT PRACTICES

PROPOSED SUBSTATION SECTIONS FOR INFILTRATION RATES LESS THAN 0.5 IN/HR

CB TD
J:\12073 National Grid Substation Surface Research\Cad\Working Drawings\12073-WORKING.dwg

NOTES:
1. ALL FILL USED FOR SIDE SLOPES SHALL BE ONSITE MATERIAL FROM AREA CUT TO CREATE THE SUBSTATION OR SHALL BE OFFSITE FILL

COMPACTED TO HAVE AN INFILTRATION RATE LESS THAN THE SUBSTATION SUBGRADE.
2. UNDERDRAIN SIZE AND LAYOUT WILL VARY DEPENDING ON THE SIZE OF THE SUBSTATION.
3. UNDERDRAIN WILL DAYLIGHT AND DISCHARGE TO A LEVEL SPREADER THEN A VEGETATED  FILTER STRIP OR RIPARIAN FOREST BUFFER TO

MEET RUNOFF REDUCTION VOLUME REQUIREMENTS.
4. LEVEL SPREADER SHALL BE DESIGNED PER THE NYS STANDARDS AND SPECIFICATIONS FOR EROSION AND SEDIMENT CONTROL TO CREATE

SHEET FLOW PRIOR TO DISCHARGE TO THE VEGETATED FILTER STRIP OR RIPARIAN FOREST BUFFER.
6. VEGETATED FILTER STRIP OR RIPARIAN FOREST BUFFER WIDTH SHALL BE 50 FEET PER ACRE OF SUBSTATION.  LENGTH AND REMAINING

DESIGN CRITERIA SHALL BE PER THE 2010 NYS STORMWATER MANAGEMENT DESIGN MANUAL.
7. UNDERDRAINS SHALL BE SIZED TO MEET CHANNEL PROTECTION VOLUME (Cpv), OVER BANK FLOOD CONTROL (Qp) AND EXTREME FLOOD

CONTROL (Qf) DESIGN CRITERIA.
8. THIS SECTION SHALL BE APPLICABLE TO MEET THE STORMWATER MANAGEMENT REQUIREMENTS OF NEW DEVELOPMENT AND

REDEVELOPMENT PROJECTS, PER THE 2010 NYS STORMWATER MANAGEMENT DESIGN MANUAL, FOR SITES WITH INFILTRATION RATES LESS
THAN  0.5 INCHES PER HOUR.

9. ALL THOSE UTILIZING THIS SECTION, WITH THE EXCEPTION OF NATIONAL GRID, SHALL INCLUDE THE FOLLOWING NOTE IN ALL STORMWATER
REPORTS AND DRAWINGS:

"NATIONAL GRID (NG) TOGETHER WITH THE CONSULTING FIRM, ENVIRONMENTAL DESIGN & RESEARCH (EDR), PREPARED A NYSDEC
STORMWATER MANAGEMENT PROTOTYPE SYSTEM (SYSTEM), WHICH MAY BE APPLICABLE TO SUBSTATION PROJECTS.  THE USER
ASSUMES THE SOLE RESPONSIBILITY FOR THE USE OF THIS SYSTEM, ITS APPLICABILITY TO THE PROJECT SITE, AND VERIFICATION OF
THE APPROPRIATE USE AND COMPLIANCE WITH VILLAGE, TOWN, CITY, COUNTY, STATE, AND FEDERAL STORMWATER REQUIREMENTS
FOR THIS LOCATION."
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SUBSTATION SECTION - INFILTRATION RATE < 0.5 IN/HR
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LIMITS OF SUBSTATION
DIMENSIONS VARY

3 MIN
1

IN FILL IN
CUT

2"
OPTIONAL FILTRATION/STABILIZATION FABRIC,
BASED ON SOIL CONDITIONS

SURFACE COURSE: 6" NYSDOT #1 & #2 @ 50%
FILTER COURSE: 8" NYSDOT 304.12 TYPE 2
SUBBASE COMPACTED AT 95% STANDARD
PROCTOR

NON-WOVEN FILTER FABRIC
UNDERDRAIN WITH FILTER SOCK

EXISTING GRADE

SUBGRADE

FINISHED GRADE
FILL - SEE NOTE 1

RESERVOIR COURSE: 10" NYSDOT WASHED
#2 STONE

SLOPE SUBGRADE TO
UNDERDRAIN AS

NECESSARY
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Division of Water, Bureau of Water Permits 
625 Broadway, Albany, New York 12233-3505 

P: (518) 402-8111 IF: (518) 402-9029 
www.dec.ny.gov 

Michael McPeck, P.E. 
Lead Civil/Structural Engineer 
National Grid 
300 Erie Boulevard West 
Syracuse, NY 13202 • 

1/20/2017 

Re: National Grid's Stormwater Management Practices for Substations - Final Design Report 

Dear Mr. McPeck: 

We have completed our review of Environmental Design & Research's (EDR's) final design 
report, dated February 25, 2016, for the post-construction stormwater management practices to 
be used at National Grid's substation pads and have determined that the two designs comply 
with the NYS Stormwater Management Design Manual (2015 version). 

EDR's final report calls for the use of an "Infiltration" practice at sites with soils that have an 
infiltration rate greater than or equal to 0.5 in/hr; and "Sheetflow to Riparian Buffer or Filter Strip" 
practice at sites with soils that have an infiltration rate less than 0.5 in/hr. Please be reminded 
that the system designs must comply with all applicable criteria in Chapters 5 and 6 of the 
Design Manual (i.e. separation distance to groundwater/bedrock for infiltration practices, 
minimum width of the riparian buffer /filter strip is 50 feet, etc.). 

If you have any questions or require additional information, please contact me at (518) 402-
8114. 

Sincerely, 

Vo:J~ 
David Gasper, P.E. 

cc: Tom Dussing, EDR 
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