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February 12, 2013 
 
 
Mr. Christopher E. Nevill, PE, PP, CME 
AVOCA ENGINEERS & ARCHITECTS, LLC 
242 Old New Brunswick Road, Suite 130 
Piscataway, New Jersey 08854 
 
Re: Report of Subsurface Exploration & 
 Geotechnical Engineering Evaluation 

Verizon Wireless - South Brunswick 6 Cell Site 
South Brunswick, Middlesex County, New Jersey 

 FPA No. 6923.001R1 
 
Dear Mr. Nevill: 
 
INTRODUCTION 
 
We are pleased to present the results of our Subsurface Exploration and Geotechnical 
Engineering Evaluation performed in connection with the proposed monopole to be constructed 
in South Brunswick Township, Somerset County, New Jersey.  The project address is 136 
Friendship Road and is designated as Block 37, Lot 18.04 on the South Brunswick Tax Map.  
The proposed telecommunications facility will be located within a grass area to the west of an 
existing building.  It is our understanding that the proposed monopole will be approximately 125 
feet high.  Design loads for the monopole and equipment foundations were unavailable at the 
time this report was prepared. The regional location of the project site is presented on Drawing 
No. 1, “Regional Location Plan.”   
 
The purpose of our participation on the project at this time was to explore the subsurface 
conditions in the vicinity of the proposed telecommunications tower and to develop geotechnical 
engineering recommendations to facilitate the design and construction of the proposed 
foundations. Our scope of services included the subcontracting of one test boring, technical 
observation of the field work, engineering evaluation of the encountered subsurface conditions 
and the preparation of this geotechnical report.  
 
 
SUBSURFACE EXPLORATION 
 
French & Parrello Associates, PA (FPA) provided technical observation for the performance of 
one test boring on January 24th, 2013 to characterize the subsurface conditions in the vicinity of 
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the proposed monopole. The field work was accomplished by a test boring subcontractor while 
under the full-time technical observation by a representative of FPA.  The approximate as-drilled 
test boring location is presented on Drawing No. 2, “Test Boring Location Plan.” 
 
The test boring, designated as B-1, was advanced to a depth of approximately 67 feet below the 
existing grade utilizing mud rotary drilling procedures. Soil samples were obtained from within 
the borehole by advancing a standard two-inch diameter split-spoon sampler in accordance with 
ASTM Test Method D-1586, The Standard Penetration Test.  The soil samples were classified in 
the field using the Burmister Soil Classification System.  The soil samples were returned to our 
soils laboratory for further review and will be stored for a period of 60 days from the date of this 
report. 
 
The depth to groundwater was estimated based on the moisture content of the retrieved soil 
samples. Details of the drilling procedures, soil classifications, groundwater depths and Standard 
Penetration Test results are presented on the boring log in Appendix A. 
 
 
SITE CONDITIONS 
 
Regional Geology 
 
Based upon our review of published geologic data pertaining to the project region, the native 
subsurface soils at the project site should consist of alluvial soils, consisting of unstratified 
granular materials deposited during the Quaternary Period. The alluvial deposits are comprised 
of sands and silts intermixed with gravel and cobbles. The bedrock is identified as Shale and 
Sandstone and is generally encountered at depths greater than 50 feet. 
 
Subsurface Conditions 
 
The soils encountered with the test boring consisted of primarily granular soils.  The granular 
soils generally consisted of coarse to fine sand intermixed with varying amounts of silt as well as 
coarse to fine gravel.  We note that a layer of predominantly gravel was encountered within the 
test boring from approximately 18 feet to 23 feet below the existing grade.  Based upon the 
results of the Standard Penetration Tests, the relative density of the granular soils can be 
described as loose to medium-dense.   
 
The groundwater level was estimated to be at approximately 8 feet below the existing ground 
surface.  Seasonal fluctuations in the groundwater level should be anticipated.  For more specific 
details pertaining to the descriptions of the respective soil samples and groundwater levels, 
please refer to the test boring log in Appendix A. 
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FOUNDATION RECOMMENDATIONS 
 
Based upon the results of our subsurface exploration and geotechnical engineering evaluation, it 
is our opinion that the proposed monopole may be supported on a drilled shaft foundation. 
Design of the monopole foundation should be performed by an engineer licensed to practice in 
the State of New Jersey and should conform to all governing regulations.  We strongly suggest 
that the designer give careful consideration to constructability considerations in the preparation 
of the plans and specifications, particularly as they pertain to groundwater and advancing the 
drilled shaft through gravel deposits. 
 
We recommend that the project specifications be written on a performance basis and that the 
means and methods for installing the drilled shaft be left to the discretion of the Contractor. To 
prevent the drilled shaft from caving, we recommend a temporary steel casing and a drilling 
slurry be utilized.  However, the responsibility for maintaining the stability of the excavation and 
protecting any adjacent structures should be stipulated to be with the Contractor. We recommend 
performing a pre-construction survey of all structures located within 25 feet of the proposed 
work to assist in verifying or refuting any damage claims, should such occur. 
 
Groundwater Considerations & Soil Parameters 
 
Groundwater was encountered at a depth of approximately 8 feet below the existing ground 
surface. Seasonal fluctuations in the groundwater level should be anticipated.  We recommend 
that the Contractor anticipate encountering groundwater within the groundwater level.  To 
facilitate the design of the monopole tower foundation, we offer the soil parameters presented in 
Table No. 1. 
 
 
CLOSING & LIMITATIONS 
 
The recommendations contained herein are contingent upon subsurface conditions remaining 
consistent with those encountered during our subsurface exploration.  They are also contingent upon 
the basis that all foundation related aspects of construction, including drilled shaft installation be 
observed by a representative of FPA.  This is to observe compliance with the design concepts and 
specifications and to allow design changes in the event that subsurface conditions differ from those 
anticipated prior to construction. 
 
The scope of our services did not include any environmental assessment or investigation for the 
presence or absence of wetlands, chemically hazardous, or biologically toxic materials in the soil, 
surface water, groundwater or air, on or below or around the site.  Additionally, our geotechnical 
scope of work did not include any assessment of any existing structures.   
 
Services performed by FPA during this project have been conducted in a manner consistent with the 
level of care and skill ordinarily exercised by members of the profession currently practicing in the 
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same locality under similar conditions.  No other representation, expressed or implied, and no 
warranty, guarantee, or fiduciary responsibility is included or intended in the services provided. 
Should you have any questions or if we can be of service to you in the future, please feel free to 
contact us. 
 
Sincerely, 
 
FRENCH & PARRELLO ASSOCIATES, PA 

 
Joseph M. Tierney, PE 
Senior Project Manager, Geotechnical Services 
 
JMT/JRB 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
Joseph M. Tierney, P.E. 

       NJ Professional License No. 45862 



 
 

 

 
 

   
 

REGIONAL LOCATION  PLAN 
       Copyright Google Maps, 2013 

VERIZON WIRELESS - SOUTH BRUNSWICK 6 CELL SITE 
SOUTH BRUNSWICK TOWNSHIP, MIDDLESEX COUNTY, NEW JERSEY 

SCALE:  
NTS 

DATE: 
JANUARY 2013 

JOB NO.:  
6923.001 

DRAWING NO.: 
1 

PROJECT SITE 
LOCATION 



SITE

SCALE: 1" = 50'

B-1

SCALE: 1" = 10'

1800 Route 34, Suite 101 ▪ Wall, NJ ▪ 07719 ▪ 732 312-9800



TABLE NO. 1 
VERIZON WIRELESS - SOUTH BRUNSWICK CELL SITE 6 

ENGINEERING PROPERTIES OF IN-SITU SOILS  
(FPA No. 6923.001) 

 

STRATIFICATION OF SOILS 

ITEM 0 to 18 FEET 18 to 23 FEET 23 to 50 FEET 50 to 67 FEET 

Soil Type Silty Sand Gravel Silty, Gravelly 
Sand Silty Sand 

Relative Density Loose to 
Medium-Dense Medium-Dense Loose to 

Medium-Dense 
Loose to 

Medium-Dense 

Total Unit Weight (γ total) 110 pcf 125 pcf 120 pcf 110 pcf 

Buoyant Weight (γ sub) 50 pcf 65 pcf 60 pcf 50 pcf 

Angle of Internal Friction (φ) 30º 36º 32º 30º 

Cohesion (C) 0 psf 0 psf 0 psf 0 psf 

Coefficient of Active Earth Pressure (ka) 0.33 0.22 0.31 0.33 

Coefficient of At-Rest Earth Pressure (ko) 0.50 0.36 0.47 0.50 

Coefficient of Passive Earth Pressure (kp) 3.00 4.60 3.25 3.00 

Allowable Static Bearing Pressure (q all) 
  *Below a depth of 36 inches 1.5 TSF 2 TSF 2 TSF 2 TSF 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
APPENDIX A 

Test Boring Logs 
 



BURMISTER SOIL CLASSIFICATION SYSTEM 
 
A. Cohesionless Soils:  Particle Size Definitions 
 

Soil Fraction U.S. Standard Sieve Actual Sizes 
 

Gravel coarse 3 in. to 1 in. 76 mm to 25 mm 
 medium 1 in. to 3/8 in. 25 mm to 9.5 mm 
 fine 3/8 in. to No. 10 9.5 mm to 2.0 mm 
    

Sand coarse No. 10 to No. 30 2.0 mm to 0.6 mm 
 medium No. 30 to No. 60 0.6 mm to 0.25 mm 
 fine No. 60 to No. 200 0.25 mm to 0.75 mm 

    
Silt  < No. 200 < 0.075 mm 

 
 
B. Terms Describing Gradation of Cohesionless Soils 
 

Written Description Symbol/Designation Defining Proportions 
 

coarse, medium to fine cmf all fractions > 10% 
coarse to medium cm < 10% fine 
medium to fine mf < 10% coarse 
coarse c < 10% medium and fine 
medium m < 10% coarse and fine 
fine f < 10% coarse and medium 
 
Note:  Use (+) for upper limit and (-) for lower limit. 
 
 
C. Cohesive Soils:  Terms Describing Plasticity 
 

Soil Plasticity Index Workability Plasticity Description 
 

SILT 0 -- Non-Plastic 
Clayey SILT 1 to 5 1/4  in. thread Slightly Plastic 
SILT & CLAY 5 to 10 1/8 in. thread Low Plasticity 
CLAY & SILT 10 to 20 1/16 in. thread Medium Plasticity 
Silty CLAY 20 to 40 1/32 in. thread High Plasticity 
CLAY >40 1/64 in. thread Very High Plasticity 
 
 
D. Terms Describing Overall Composition of Soil 
 

Written Proportion Proportion Symbol Proportion Percent by Weight 
 

and a 35 to 50 
some s 20 to 35 
little l 10 to 20 
trace t 1 to 10 

 
Note:  Use (+) for upper limit and (-) for lower limit. 



 
 
 
 
 

TEST BORING LOG 
 

VERIZON WIRELESS - SOUTH BRUNSWICK 6 CELL SITE 
SOUTH BRUNSWICK TOWNSHIP, MIDDLESEX COUNTY, NJ (FPA NO. 6923.001) 

BORING NO.: B-1 
SHEET   1 OF 2 
 

DATE STARTED:  1/24/13 
DATE FINISHED:  1/24/13 

DEPTH OF WATER:  8’ 
LOCATION:  See Plan 

GROUND ELEVATION: +93’± 
GROUND WATER ELEV.: +85’± 
 

DRILLING TECHNIQUE:  Mud Rotary 
HAMMER TYPE:  140 lb. Automatic Trip Hammer, 30 Inch Drop 
DEPTH 
FEET 

SAMPLE 
DEPTH 

SPT BLOW COUNTS 
(PER 6”) 

 
STRATA 

 
DESCRIPTION OF SOIL 

 
 
 
 
--- 5’--- 
 
 
 
 
---10’--- 
 
 
 
 
---15’--- 
 
 
 
 
---20’--- 
 
 
 
 
---25’--- 
 
 
 
 
---30’--- 
 
 
 
 
---35’--- 
 
 
 
 
---40’--- 

S-1 
0-2’ 
S-2 
2-4’ 
S-3 
4-6’ 
S-4 
6-8’ 
S-5 

8-10’ 
S-6 

10-12’ 
 
 

S-7 
15-17’ 

 
 
 

S-8 
20-22’ 

 
 
 

S-9 
25-27’ 

 
 
 

S-10 
30-32’ 

 
 
 

S-11 
35-37’ 

 
 

 
S-12 

40-42’ 

27 – 10 – 6 – 6  
  

7 – 7 – 8 – 9 
 

11 – 7 – 7 – 6 
 

6 – 7 – 5 – 5 
 

4 – 4 – 3 – 2 
 

4 – 3 – 7 – 12 
 
 
 

3 – 4 – 5 – 6 
 
 
 
 

12 – 13 – 11 – 10 
 
 
 
 

6 – 7 – 4 – 7 
 
 

 
 

5 – 5 – 5 – 7 
 

 
 
 

5 – 7 – 4 – 6 
 

 
 
 

4 – 4 – 5 – 7 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

S-1 
 

S-2 
 

S-3 
 

S-4 
 
S-5 

 
S-6 

 
 
 

S-7 
 
 
 
 

S-8 
 
 
 
 

S-9 
 
 
 
 

S-10 
 
 
 
 

S-11 
 
 
 
 

S-12 

Brown Clayey SILT, some+ cmf Sand, little+ cm+f 
Gravel.  
Light Brown cmf SAND, little Silt. 
 
Light Brown cm+f SAND, little- Silt. 
 
Light Brown cm+f SAND, trace+ Silt. 
 
Same as S-4. 
 
Same as S-4. 
 
 
 
Light Orange-Brown c+mf SAND, little+ Silt, little f 
Gravel. 
 
 
 
Yellow-Brown cmf GRAVEL, trace cmf Sand, trace- 
Silt. 
 
 
 
Yellow-Brown c+mf SAND, some- c+mf Gravel, little- 
Silt. 
 
 
 
Yellow-Brown c+mf SAND, little mf Gravel, little- Silt. 
 
 
 
 
Orange-Brown cm+f SAND, little- Silt. 
 
 
 
 
Light Orange-Brown cmf SAND, little+ mf Gravel, trace+ 
Silt.  

SOILS ENGINEER:  J. TIERNEY, PE 
DRILLING INSPECTOR:  J. BOUDREAU, EIT 

CONTRACTOR:  CRAIG TEST BORING 
DRILLER:  E. FLANAGAN 

The information shown hereon indicates the subsurface conditions encountered at the specific boring location on the date(s) of drilling.  Subsurface conditions are 
likely to vary across the project site.  Interpretation of the subsurface data shall be at the discretion of the user. 



 
 
 
 
 

TEST BORING LOG 
 

VERIZON WIRELESS - SOUTH BRUNSWICK 6 CELL SITE 
SOUTH BRUNSWICK TOWNSHIP, MIDDLESEX COUNTY, NJ (FPA NO. 6923.001) 

BORING NO.: B-1 
SHEET   2 OF 2 
 

DATE STARTED:  1/24/13 
DATE FINISHED:  1/24/13 

DEPTH OF WATER:  8’ 
LOCATION:  See Plan 

GROUND ELEVATION: +93’± 
GROUND WATER ELEV.: +85’± 
 

DRILLING TECHNIQUE:  Mud Rotary 
HAMMER TYPE:  140 lb. Automatic Trip Hammer, 30 Inch Drop 
DEPTH 
FEET 

SAMPLE 
DEPTH 

SPT BLOW COUNTS 
(PER 6”) 

 
STRATA 

 
DESCRIPTION OF SOIL 

 
 
---45’--- 
 
 
 
 
---50’--- 
 
 
 
 
---55’--- 
 
 
 
 
---60’--- 
 
 
 
 
---65’--- 
 
 
 
 
---70’--- 
 
 
 
 
---75’--- 
 
 
 
 
---80’--- 

 
 

S-13 
45-47’ 

 
 
 

S-14 
50-52’ 

 
 
 

S-15 
55-57’ 

 
 
 

S-16 
60-62’ 

 
 
 

S-17 
65-67’ 

 
 

4 – 3 – 6 – 8  
  
 

 
 

5 – 4 – 4 – 4 
 

 
 
 

3 – 3 – 4 – 5 
 

 
 
 

5 – 5 – 7 – 7 
 

 
 
 

8 – 9 – 9 – 10 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

S-13 
 
 
 
 

S-14 
 
 
 
 

S-15 
 
 
 
 

S-16 
 
 
 
 

S-17 

  
 
TOP 18”: Light Orange-Brown cmf SAND, little+ mf 
Gravel, trace+ Silt. 
BOT 6”: Orange-Brown Silty CLAY, some- cmf+ Sand. 
 
 
Light Brown cmf SAND, little Silt. 
 
 
 
 
Light Brown cmf SAND, little- Silt. 
 
 
 
 
Red-Brown cm+f SAND, little- Silt. 
 
 
 
 
Red-Brown c+mf SAND, little+ cm+f Gravel, little- Silt. 

  END OF BORING AT 67’ 

SOILS ENGINEER:  J. TIERNEY, PE 
DRILLING INSPECTOR:  J. BOUDREAU, EIT 

CONTRACTOR:  CRAIG TEST BORING 
DRILLER:  E. FLANAGAN 

The information shown hereon indicates the subsurface conditions encountered at the specific boring location on the date(s) of drilling.  Subsurface conditions are 
likely to vary across the project site.  Interpretation of the subsurface data shall be at the discretion of the user. 
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