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INTRODUCTION 

We have completed our preliminary geotechnical engineering investigation and study for the 

proposed Perioperative Critical Care Tower project at the Jersey Shore University Medical Center 

(JSUMC) campus in Neptune, New Jersey. The purposes of this study were to: 1) research and 

review available site information; 2) obtain subsurface information by drilling borings at accessible 

site areas; and 3) provide preliminary recommendations for site preparation, foundation design, 

and other geotechnical aspects of the proposed development. No environmental investigation or 

sampling was performed as part of this investigation and study.  

REPORT DATUM 

Elevations provided in this report are approximate and are based on the elevations provided in 

the drawing titled “Boundary Survey with Topography” dated 11 July 2014 and prepared by 

Dewberry Engineers, Inc. Unless noted otherwise, elevations given herein are referenced to the 

above-referenced drawing, which references the North American Vertical Datum of 1988 

(NAVD88).  

SITE DESCRIPTION 

The project site is located at the central portion of the JSUMC campus, which is located at 1945 

Route 33 in Neptune, New Jersey. The JSUMC campus is generally bound by the Neptune High 

School athletic fields to the north, Davis Avenue to the east, Route 33 to the south and residential 

properties to the west. The JSUMC campus consists of several healthcare facility buildings, 

parking garages, on-grade parking lots, and access drives.  

 

The Perioperative Critical Care Tower project site is bound by the Northwest Tower and parking 

lots to the north, site access roads and parking lots to the west, the Booker Building and parking 

lots to the south and the D&T Tower to the east. The adjacent buildings are discussed in more 

detail in the following sections. An aerial photograph of the project site and a campus map are 

provided below and a site location plan is provided as Figure 1.  
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The project site is currently occupied by the 2-story Rosa Pavilion building in the eastern portion 

of the site and at-grade asphalt parking lots, sidewalks and landscaped areas in the western 

portion of the site. Exterior surface grades at the site vary from approximate elevation (el) 37.5 

to el 40.  

 

Portions of the JSUMC campus, including a portion of the Care Tower site, are mapped with a 

landfill area. A discussion of the landfill is provided in a subsequent section of this report.   

 

PROPOSED DEVELOPMENT 

The proposed development will include demolition of the Rosa Pavilion and construction of a 10-

story, approximately 42,000 sq-ft Perioperative Critical Care Tower and associated site 

improvements. The proposed building will be immediately adjacent and connected to the D&T 

Tower.  

 

The following information regarding the proposed Care Tower building was provided via email on 

11 November 2024 by the project structural engineer (Reuther+Bowen) and project architect 

(RSC Architects).  

 

• Finished Floor Elevation: el 37.5 

• Structural System: Steel Frame 

• Typical Column Spacing: 32 ft by 42 ft. 

• Service Loads: The maximum service level column load is anticipated to be 3,268 kips. 

• Risk Category: Category IV in accordance with the 2021 International Building Code New 

Jersey Edition (Building Code). 

• Below-Grade Space: No basement levels are proposed. Below-grade spaces will include 

elevator pits and a fire water tank. The maximum depth below exterior grade for below-

grade spaces is anticipated to be 7 ft.  

 

REVIEW OF AVAILABLE INFORMATION 

We reviewed historic topographic maps, aerial photographs, geologic information, and the Flood 

Insurance Rate Map (FIRM) for the site vicinity. We also reviewed available foundation plans for the 

adjacent and nearby buildings, and existing landfill documents. Pertinent information obtained from 

the above documents is summarized in the following paragraphs. 
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Historic Topographic Maps 

We reviewed historical topographic maps dated 1888, 1893, 1901, 1902, 1943, 1954, 1970, 1981, 

1989, 1995, 2014, 2016 and 2019 to evaluate pre-development conditions at the proposed 

development area. A copy of the 1888 historic topographic map is provided as Figure 2. Copies 

of all the available topographic maps are provided in Attachment A.   

The maps from 1888 to 1902 show the site within a historically undeveloped area. The maps 

from 1943 through 1954 show the Fitkin Memorial Hospital building located south of the site and 

a stream is shown located west of the site. A building is shown at the western portion of the site 

in the 1970 through 1989 maps. The Rosa Pavilion was constructed sometime between 1970 

and 1981.  

Historic Aerial Photographs 

We reviewed historical aerial photographs dated 1931, 1940, 1951, 1953, 1961, 1963, 1970, 

1974, 1985, 1995, 2006, 2010, 2015, and 2019 to evaluate pre-development conditions at the 

proposed development area. Copies of the aerial photographs are provided in Attachment B.  

The Fitkin Hospital building is shown south of the site and the majority of the site appears to be 

a wooded area in the 1931 through 1953 aerial photos. The site area appears to have been cleared 

sometime between 1953 and 1961. A building is shown on the western portion of the project 

site in the 1963 and 1970 aerial photos. The Rosa Pavilion was constructed sometime between 

1970 and 1974. The building on the western portion of the site was demolished sometime 

between 1995 and 2006.  

The aerial photographs from 2010 through 2019 depict the site conditions as similar to those 

observed currently.  

Regional Geology 

According to the New Jersey Department of Environmental Protection (NJDEP) GeoWeb maps, 

the surficial geology at the site consists of sand, silt, minor clay and pebble gravel of the Upper 

Colluvium Formation. A copy of the surficial geology map is provided as Figure 3A. 

NJDEP’s online NJ-GeoWeb geologic map indicates bedrock at the site is expected to be at 

depths of greater than 100 ft. The soil underlying the surficial soils is expected to consist of quartz 

sand and clay of the Lower Member Kirkwood Formation. A copy of the geologic map is provided 

as Figure 3B. 
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Acid Producing Soils 

Kirkwood formation deposits are known to have the potential to be acid-producing soils. Soils 

become naturally acidic typically due to rainfall/leaching, acidic parent material, and decay of 

organic matter. 

The development of acid-sulfate soils occurs when sulfide minerals (pyrite and/or elemental 

sulfur, in reduced sulfidic sediments) oxidize upon air exposure through drainage or earth moving 

operations. The overall acid-sulfate soil-forming process involves a complex chain of reactions, 

which connect the oxidation of iron sulfides to the release of iron oxyhydrates and sulfuric acids.  

Sulfide-bearing (pyritic) marine and estuarine sediment have potential to produce acidic soils. 

Soils developed on these sulfidic, non-calcareous, marine sediments are strongly acidic (pH < 

5.5) to extremely acidic (pH < 4.5).   

Flood Map 

We reviewed the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) Community-Panel Number 34025C0333G (revised date 15 June 2022). According to the 

flood maps, the proposed development area lies within “Zone X – no shading”, which is defined 

as “areas determined to be outside the 0.2% annual chance floodplain”. A copy of the referenced 

flood insurance rate map is provided as Figure 4.  

Review of Available Information Regarding the Adjacent Buildings 

Our review of available information regarding the adjacent buildings (D&T Tower, Northwest 

Tower, Rosa Pavilion and Booker building) is provided in the following sections.  

 

D&T Tower and Northwest Tower 

 

The D&T Tower is a 5-story medical building located immediately east of the site. The Northwest 

Tower is a 1-story to 6-story medical building located north of the site. We reviewed the 

foundation drawings titled “Additions and Renovations” prepared by DiStasio & Van Buren, Inc 

dated 26 June 2006. Copies of the drawings are provided in Attachment C.  

 

Based on the drawings, the design top of ground floor slabs is at el 37.48. The drawings indicate 

both towers are supported by deep foundations. The columns are supported on minimum 16-

inch-diameter auger cast-in-place concrete piles (ACIP). The ACIPs have a 30-ft-long sleeve from 

the pile cap and have 100 ton or 75 ton capacities. The ACIPs have a minimum longitudinal 

reinforcement requirement of 4 #5 bars with minimum transverse reinforcement of #3 bars at 4 

inches for the upper 4 feet and #3 bars at 6 inches for the remainder of the reinforcing. The 
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structural slab is supported on timber piles with a minimum tip diameter of 8 inches. The timber 

piles have a 25 ton capacity.  

The tops of the pile caps immediately north of the proposed building (Northwest Tower) are 

reportedly at el 35.48. The tops of the pile caps immediately east of the proposed building (D&T 

Tower) are reportedly el 35.48. 

Rosa Pavilion and Booker Building 

The “Additions and Renovations” drawings prepared by DiStasio & Van Buren, Inc dated 26 June 

2006 also provide information on the Rosa Pavilion and Booker buildings, which were existing at 

the time. The Rosa Pavilion building is a 2-story medical building that will be demolished as part 

of the proposed development. The Booker building is a 3-story medical building immediately 

south of the eastern portion of the proposed building.  

 

Based on the “Additions and Renovations” drawings, the Rosa Pavilion and Booker building are 

supported by shallow foundations. The finished floor elevation of the Rosa Pavilion is reportedly 

at approximately el 34.5. 

 

Landfill Exhibit 

We reviewed the landfill exhibit titled “Exhibit B-1B – Restricted Area Engineering Controls” 

dated 2/7/14 prepared by the Elm Group. The exhibit indicates that the northwestern portion of 

the JSUMC campus is located within an environmentally restricted area. This restricted area 

includes the northeastern portion of the Care Tower building site. Based on discussions with the 

Elm Group, we understand the restricted area consists of a landfill containing a soil matrix mixed 

with debris and the landfill typically extends to depths of approximately 9 ft below existing surface 

grade, and to a maximum depth of 13 ft below existing surface grade. A copy of the landfill exhibit 

is provided in Attachment D.  

SUBSURFACE INVESTIGATION  

A preliminary geotechnical subsurface investigation was performed at the site in November 2024 

under Langan supervision. The geotechnical subsurface investigation for this study consisted of 

drilling 4 borings. Borings were performed in areas that were accessible at the time of our 

investigation. No borings were drilled within the reported landfill limits during this preliminary 

investigation.  

The locations of all borings are shown in Figure 5. Logs of all borings are included in Appendix A.   
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Borings 

Borings are identified as CT-1 through CT-4 and were performed between 14 November and 18 

November 2024. Borings extended 52 ft to 102 ft below the ground surface. Borings were drilled 

by Craig Geotechnical Drilling, Co., Inc. (Craig) using a truck-mounted drill rig with mud-rotary 

drilling techniques. 

Soil samples were obtained and Standard Penetration Tests (SPTs) were performed using a 

standard 2-inch outside-diameter split-spoon sampler driven by a 140-lb safety or automatic 

hammer in accordance with ASTM D1586. Sampling and SPTs were performed continuously in 

the upper 12 ft and through landfill materials, where present, and at 5-ft intervals thereafter. The 

boreholes were backfilled with soil cuttings and grouted using bentonite, and asphalt surfaces 

were patched with cold-patch asphalt.  

The borings were completed under the full-time observation of a field engineer from our office 

and under the direct supervision of our project Professional Engineer. Our field engineer 

maintained logs of the explorations, classified soil encountered, and obtained representative 

material samples.  

The soil samples were classified in accordance with the Unified Soil Classification System 

(USCS). The soil samples were sent to our storage facility in Whippany, NJ for further 

classification and laboratory testing. The samples will be stored for 12 months from the date of 

investigation.  

GEOTECHNICAL LABORATORY TESTING  

Soil samples from the Langan investigation were classified and examined in the field by a Langan 

geotechnical engineer. Representative samples were selected and tested to determine 

engineering properties and to confirm field classifications. The laboratory test results from the 

investigation are included in Appendix B. Laboratory testing included the following: 

• Natural water content determinations (ASTM D2216)  

• Grain Size Analyses (ASTM D1140) 

• Atterberg Limit Determinations (ASTM D4318) 

• Organic Content Determinations (ASTM D2974) 

• Consolidation Tests (ASTM D2435) 

• Unconfined Compressive Strength Tests (ASTM D2166) 



Preliminary Geotechnical Engineering Report 

JSUMC – Perioperative Critical Care Tower 

Neptune, New Jersey 

Langan Project No.: 101166101 

6 January 2025 

Page 8 of 25 

 

 

SUBSURFACE CONDITIONS 

Based on the results of the borings performed for this study, the site subsurface conditions 

consist of surficial materials and fill overlying upper sand, clay and lower sand layers. Simplified, 

graphical presentations of the subsurface conditions encountered within the borings are 

presented in Table 1 and a generalized subsurface profile is provided in Figure 6.  The following 

sections describe the encountered strata and observed groundwater conditions. 

Surficial Materials and Fill  

An 8-inch-thick layer of asphalt was encountered at the surfaces of borings CT-1 and CT-2. A 6-

inch-thick layer of topsoil was encountered at the surfaces of borings CT-3 and CT-4.  

In all borings, the asphalt or topsoil was underlain by a 5-ft-thick layer of fill generally consisting 

of brown to light gray fine to coarse sand with varying amounts of silt and gravel.  

Landfill Materials: No landfill materials were encountered within the borings performed for this 

preliminary investigation. Landfill materials consisting of soil mixed with debris are expected to 

be encountered in the northwestern portion of the proposed building footprint, which was 

inaccessible at the time of the investigation.  

No SPT N-values were recorded in the fill layer. The borings were hand-augered through the fill 

layer.   

Upper Sand 

An upper sand layer was encountered immediately below the fill layer in all borings and was 

typically described as gray to brown fine to coarse sand with varying amounts of silt, clay and 

gravel. The upper sand was first encountered at depths of 5 ft below existing surface grade, or 

at el 33.5 to el 34.5.  

 

In borings CT-1 and CT-2, a 2-ft-thick silt layer was encountered interbedded within the upper 

sand. In borings CT-1, CT-2 and CT-3, 2-ft-thick to 10-ft-thick clay layers were also encountered 

interbedded within the upper sand. The interbedded clay was found to be stiff to very stiff as 

evidenced by SPT N-values ranging from 13 bpf to 30 bpf and unconfined compressive strengths 

(qu values) as measured by the field pocket penetrometer varying from 3,000 pounds per square 

foot (psf) to 5,000 psf. 

 

The upper sand was typically found to be very loose to very dense as evidenced by SPT N-values 

typically ranging from 3 bpf to 79 bpf (average of 23 bpf).  
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The upper sand is classified as SM or SP per USCS. The interbedded silt and clay were classified 

as ML and CL, respectively, per USCS. Typical index properties determined from laboratory 

testing performed on samples from the upper sand layer are provided in the following table.  

 

Results of Identification Tests (Upper Sand) 

Boring Sample 
Depth 

(ft) 

Natural 

Moisture 

Content (%) 

Fines 

Content 

(%) 

CT-1 S-2 7-9 30.3 67.0 

CT-2 S-6 11-13 24.1 49.0 

Clay 

A gray to greenish gray clay layer with varying amounts of silt and sand was encountered 

immediately below the upper sand in all borings. The clay was first encountered at a depth of 50 

ft below existing surface grade, corresponding to el -10.5 to el -11.5. In boring CT-1, the sample 

at 60 ft was described as clayey sand.  

 

The clay was typically found to be very stiff to hard as evidenced by SPT N-values typically ranging 

from 21 bpf to 29 bpf. The unconfined compressive strengths (qu values) as measured by the 

field pocket penetrometer varied typically from 5,000 pounds per square foot (psf) to 8,000 psf, 

indicating stiff to very stiff consistency.  

 

The clay classified as CL or CH per USCS. Typical index properties and consolidation properties 

determined from laboratory testing performed on samples from the clay layer are provided in the 

following tables.  

 Results of Identification Tests (Clay/Clayey Sand) 

Boring Sample 
Depth 

(ft) 

Natural 

Moisture 

Content 

(%) 

Liquid 

Limit 

(%) 

Plastic 

Limit 

(%) 

Plasticity 

Index 

(%) 

Fines 

Content 

(%) 

Organic 

Content 

(%) 

CT-1 S-15 60-62 33.6 67 18 49 48.9 - 

CT-2 S-7 15-17 33.7 37 22 15 73.3 4.1 

CT-3 UD-1 52-54 32.1 81 19 62 - 1.0 

CT-4 S-13 40-42 40.4 87 25 62 - 4.0 
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Consolidation Tests (Clay) 

Boring Sample 
Depth 

(ft) 

Initial 

Void 

Ratio 

Compression 

Index, Cc 

Recompression 

Index, Cr 

Estimated 

Preconsolidation 

Pressure (tsf) 

CT-3 UD-1 52-54 0.963 0.457 0.090 14.2 

 

Strength Tests (Clay) 

Boring Sample 
Depth 

(feet) 

Unconfined 

Compressive 

Strength, qu (psf) 

CT-3 UD-1 52-54 2,200 

 

Lower Sand 

A lower sand layer was encountered below the clay layer in deep boring CT-1. The lower sand 

was first encountered at a depth of 75 ft below existing surface grade, or at el -36.5.  

 

The lower sand was typically described as greenish gray silty sand with varying amounts of clay. 

The sand was typically found to be dense to very dense as evidenced by SPT N-values typically 

ranging from 42 bpf to 76 bpf. The lower sand is classified as SM per USCS. Typical index 

properties determined from laboratory testing performed on one sample from the lower sand 

layer are provided in the following table.  

 

Results of Identification Tests (Lower Sand) 

Boring Sample 
Depth 

(ft) 

Natural 

Moisture 

Content (%) 

Fines 

Content 

(%) 

CT-1 S-20 85-87 29.6 41.1 

Groundwater  

During our investigation, groundwater levels were inferred based on the moisture content of the 

retrieved soil samples. The groundwater levels typically ranged from 5 ft to 9 ft below surface 

grades, or between el 29.5 and el 34.5. Groundwater levels are subject to seasonal fluctuations.  
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Corrosion Test Results 

The results of the corrosion testing of composited soil samples obtained from the upper 5 ft from 

borings CT-1 and CT-4 are shown in the table below. 

 

Corrosion Test Results 

Parameter 
CT-1 

(0 ft to 5 ft) 

CT-4 

(0 ft to 5 ft) 

pH 5.9 11.0 

Resistivity 1,980 Ω-cm 2,740 Ω-cm 

Redox Potential 324 mV 366 mV 

Chlorides 139 ppm 131 ppm 

Sulfide 6.0 ppm 6.3 ppm 

Sulfate 422 ppm 383 ppm 

 

EVALUATION AND PRELIMINARY RECOMMENDATIONS 

Our preliminary geotechnical recommendations for demolition, site preparation, earthwork, 

building foundation design, and other geotechnical aspects of construction are given in the 

following paragraphs. 

Seismicity 

The 2021 International Building Code NJ Edition (Building Code) assigns a seismic site class 

based on the type, thickness and average properties in the top 100 ft of bearing stratum. Seismic 

site-class values are given in accordance with Chapter 20 of ASCE 7-16 per the Building Code.  

The soils underlying the proposed structure typically consist of upper sand, clay and lower sand. 

The preliminary seismic design parameters are summarized in the following table.  

 

 

 

 

 



Preliminary Geotechnical Engineering Report 

JSUMC – Perioperative Critical Care Tower 

Neptune, New Jersey 

Langan Project No.: 101166101 

6 January 2025 

Page 12 of 25 

 

 

Seismic Parameters 
Value at 

short period 

Value at 

1-second period 

Mapped Spectral Response Acceleration 

(in terms of gravitational acceleration, g) 
SS= 0.224g S1= 0.058g 

Seismic Site Class Class D (stiff soil) 

 Seismic Site Coefficients FA = 1.6 FV = 2.4 

Design spectral response acceleration, 

SDS=2/3xFxS 
SDS=0.239g SD1=0.083g 

Risk Category IV 

Seismic Design Category C C 

Liquefaction Potential  

The Building Code requires an evaluation of the liquefaction potential of non-cohesive soils below 

the groundwater level and up to 50 ft below the ground surface. Soils below the groundwater 

level generally consisted of cohesive soils or medium dense to dense sand. Therefore, 

liquefaction potential is not a concern and does not need to be taken into account in the design.  

Foundation System 

The existing fill materials and anticipated landfill materials are not suitable for bearing support of 

conventional shallow foundations. The underlying upper sand and clay, in their present condition, 

also cannot provide adequate bearing support for conventional shallow foundations based on the 

proposed structure loads, since bearing in these upper sand and clay materials would result in 

excessive foundation settlements. 

Therefore, the proposed Care Tower building can be supported on deep foundations consisting 

of pile foundations to transfer the loads to the lower medium dense to very dense sand.  

The proposed lowest floor slab can be supported by the existing fill materials following the 

proofrolling/compaction subgrade preparation is performed as subsequently recommended 

herein, or after new fill materials are placed and compacted in accordance with the “Engineered 

Fill” section below; pile support is not required beneath the slab.  

Design and Construction Guidelines for Piles 

We recommend that the proposed building be supported on auger cast-in-place (ACIP) piles 

bearing in the lower sand. ACIP piles should be used to support the proposed building columns 

and walls. Preliminary pile design details for the ACIP piles are provided in the table below.  
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Preliminary Pile Recommendations 

Pile type 16-inch-diameter auger cast-in-place pile (ACIP) 

Minimum upper cage 
reinforcement 
 
(minimum 1/3 the total pile 
length) 

Longitudinal Bars 

4 No. 11 bars 

ASTM 615 threadbar, Fy=60 ksi 

(or equivalent steel casing) 

Lateral reinforcement 

#4 tie at 6 inches on centers (o.c.) 

Additional Reinforcement  
(full length of pile) 

1 No. 14 bar 

ASTM 615 threadbar, Fy=60 ksi 

Concrete or cement grout 28-day 
compressive strength 

6,000 psi 

Bearing material  Lower sand below el -40 

Anticipated pile length  
Between 75 feet and 100 feet from cut-off 

Minimum tip elevation at el -40 

Net allowable axial  
compressive load 

200 kips (100 tons) 

Further details for the pile options (i.e. allowable lateral, uplift and center-to-center spacing) will 

be provided in the final geotechnical report once the loads and column spacing for the building 

are finalized and a final geotechnical subsurface investigation has been performed.    

Where practical, it is ideal to support an individual column with at least two ACIP piles (rather 

than one large capacity ACIP pile) for redundancy and to minimize the effects of eccentricity that 

could create significant additional stresses, especially in the uncased sections.  

Pile Load Tests 

Static compressive load tests should be performed in accordance with ASTM D1143. Lateral load 

capacities for free head conditions should be substantiated by lateral load tests performed in 

accordance with ASTM D3966.   

Use isolation casings and instrumentation to deduct the fill and landfill side resistance. The test 

piles should be instrumented with strain gages to determine load distribution along the pile length 

to estimate skin resistance and tip resistance.  If isolation casing is not utilized, the maximum 

test load should be increased accordingly.  
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Obstructions  

Portions of the site are within the existing landfill which contains debris. The eastern portion of 

the site is within the existing Rosa Pavilion building footprint. Obstructions may exist that may 

create difficulties for pile installation at relatively shallow depths. Proper measures such as pre-

excavating (or pre-drilling) may be required to remove these obstructions and to prevent damage 

to the installation equipment. The contractor should assume that these measures may be 

required for installation of some piles.  

Settlement Estimates 

Total settlements at columns/walls and differential settlements between adjacent columns/walls 

are estimated to be less than 1 inch and 0.5 inch, respectively.   

Special Inspection 

A qualified geotechnical engineer, experienced in this type of work, should inspect pile installation 

operations and should certify as-installed pile capacities. 

Ground Floor Slab (Lowest Floor Slab) 

The ground floor of the proposed Care Tower Building will match the existing D&T Tower floor 

slab elevation at approximately el 37.5 and will require minimal site grading. The ground floor slab 

can be designed as slab-on-grade construction using a design modulus of subgrade reaction of 

125 pounds per cubic inch (pci) provided that the subgrade is adequately prepared and improved 

as described herein.  

Stripping and Buried Rigid Obstructions 

All surficial materials (asphalt, concrete) and deleterious materials on the surface (timber, metal, 

garbage) should be removed entirely from the proposed building footprint. Buried rigid 

obstructions (walls, foundations, pipes, slabs) if encountered, should be removed to at least 3 ft 

below the base of the proposed slab to prevent rigid spots.  

Subgrade Preparation  

Once the site grading and stripping are performed, the exposed subgrade should be proofrolled 

using a heavy smooth drum roller in accordance with the “Proofrolling” section of this report 

prior to placement of fill and bedding layers. All backfilling and compaction should be performed 

in accordance with the requirements of the “Backfilling and Compaction” section below.  

Vapor Barrier and Bedding Layer  

Once the subgrade is prepared and improved as described above, a 6-inch-thick layer of ¾-inch 

natural crushed stone should be placed immediately below the slab as a bedding layer, which 
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will also serve as a capillary break. A plastic sheet vapor barrier should also be installed beneath 

the slab. The position of the vapor barrier should be chosen by the structural engineer in 

accordance with the latest ACI guidelines. The vapor barrier should not be less than 15-mil-thick 

and should conform to ASTM E 1745 Class A requirements. The vapor barrier and bedding layer 

should be coordinated with the environmental consultant.  

Special Inspections 

Slab bearing areas must be inspected and approved by a qualified geotechnical engineer prior to 

steel reinforcement or concrete placement. Any soft, loose, or unsuitable soils identified by the 

inspecting geotechnical engineer during proof-rolling should be removed and replaced with 

approved, compacted fill.   

Joints 

Construction and/or saw cut joints should be provided as necessary for crack control. 

Permanent Groundwater Control 

The proposed lowest floor will be at el 37.5. The proposed lowest floor will also be approximately 

3 ft above the highest measured groundwater level at approximately el 34.5. If any deep pits are 

proposed extending below the lowest floor slab, they should be waterproofed and designed to 

resist hydrostatic pressures.   

Waterproofing for Deep Pits  

Deep pits extending below the lowest floor slab should be designed as a waterproofed structures 

to resist unbalanced hydrostatic uplift pressures (uplift and lateral) and the waterproofed below-

grade walls and base slabs should be designed to resist associated hydrostatic pressures. At a 

minimum, a 6-inch-thick layer of ¾-inch natural crushed stone should be placed immediately 

below the base slab as a bedding layer. The base slab will need to be properly reinforced and 

thickened to resist hydrostatic uplift pressures.  

Waterproofing: The exterior sides of the below-grade pit walls and the bottom of the pit base 

slab need to be waterproofed. The recommended waterproofing product for the slab is a pre-

applied, positive-side composite waterproofing membrane such as Preprufe 300R Plus 

manufactured by Grace Construction Products (Grace) or equivalent.  We recommend that a 2-

inch-thick concrete mat (mud mat) be poured over the slab subgrade to ease the installation of 

the membrane beneath the base slab. 

The below-grade walls that are constructed as single-face walls should be waterproofed using a 

pre-applied, positive-side, composite waterproofing membrane such as Preprufe 160R Plus 
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manufactured by Grace. The installation of waterproofing products should be performed in 

accordance with the manufacturer’s recommendations.  

Prevention of cracking is important for the performance of the specified waterproofing product 

(Preprufe 160 and 300R), which bonds to the concrete during the curing process. Appropriate 

measures (i.e. additional reinforcing, curing procedures, saw-cutting) should be taken in the 

design and construction of the slab to minimize cracking, which can significantly reduce the 

effectiveness of the waterproofing.  

Observations During Construction: Groundwater levels should be monitored during the 

excavation phase of the project to confirm that the design water level is consistent with the 

actual field conditions. If variations are observed, we should be notified immediately.   

Demolition and Site Preparation 

Prior to commencement of grading or fill placement, any miscellaneous trash, debris, or other 

unsuitable materials should be removed from the site. All debris should be properly disposed 

off-site in accordance with applicable regulations. 

Below are our recommendations for demolition of the Rosa Pavilion building, site utilities, and 

other site features: 

• The existing building should be completely demolished. 

• Existing concrete floor slabs and foundations should be completely removed.  

• Any active existing utilities that are encountered in new building footprint areas should be 

re-routed.  

• Utilities associated with the former development and designated for removal should be 

completely removed within the proposed building footprint.  

• Existing utilities located outside the proposed building footprint should be removed or 

abandoned in-place by complete filling with grout.  

• Excavations made to remove foundation elements or utilities should be backfilled with 

approved compacted fill as discussed herein. 

• From a geotechnical perspective, concrete from the site can be crushed and reused as 

fill material. 

• Any existing asphalt or concrete pavement and concrete walkways that are not part of 

the final design layout should be demolished in their entirety.  

• Existing asphalt pavement designated for removal can be milled/broken and stockpiled 

for re-use as pavement subbase in proposed pavement areas. 

All clearing and stripping activities should be performed in strict accordance with the approved 
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soil erosion and sediment control plan prepared for the project. All site demolition and site 

preparation work should be performed in accordance with any environmental regulations and 

requirements established for the site as well as all Local, State, and Federal regulations. Dust 

control measures should be implemented during construction to limit the generation of airborne 

particulates. 

All work should be performed so as not to adversely impact the existing and neighboring 

buildings, off-site structures, or utilities. Protection of these elements should be provided as 

necessary during the course of all construction activities at the site. 

Subgrade Preparation  

After performing the aforementioned site preparation work, and prior to constructing finished 

surfaces in on-grade supported areas (building slabs, pavement, and sidewalks), all site soil within 

the proposed development areas should be proofrolled in accordance with the “Proofrolling” 

section below. 

If subgrade areas become wet and disturbed, the surficial soils may no longer be suitable for use 

in fill placement unless sufficiently dried. Should soft or unsuitable subgrade soils be observed 

as identified by the inspecting Geotechnical Engineer during construction and sufficient time to 

dry the material is not feasible, these materials should be excavated and replaced with approved 

compacted backfill. 

The Contractor’s ability to successfully work the site soils, combined with the weather conditions 

and the time of year during the site preparation and filling phases of construction, will have a 

significant impact on timely project completion. Care should be taken to prevent disturbance of 

the proof-rolled areas and softening of these materials prior to finished construction. At a 

minimum, all subgrade areas should be temporarily sloped and sealed by rolling with a smooth 

drum roller at the end of each working day, as necessary, so as to maximize surface water runoff, 

and minimize potential ponding and infiltration. 

For slab and pavement areas, the aggregate subbase material can be placed as soon as practical 

upon completing site grading and subgrade preparation work as a protective layer. Prior to floor 

slab construction, this aggregate subbase layer will have to be repaired, re-graded, and re-

compacted.  

Proofrolling 

Proofrolling of soil subgrades within the proposed building footprint and in pavement areas should 

be performed after removal of surficial materials scheduled for removal and removal of 

deleterious materials on the surface. Proofrolling can be achieved by a minimum of 6 overlapping 

passes of a heavy vibratory drum compactor having a static drum weight of at least 8 tons. 
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Proofrolling should be performed in overlapping passes in both directions (perpendicular to each 

other).  

Any areas exhibiting evidence of poor subgrade, such as rutting or weaving beneath the 

proofrolling equipment, or containing deleterious materials, should be removed to competent 

material and replaced with compacted structural fill. Requirements for compacted fill and its 

placement should be in accordance with the “Engineered Fill” section below. 

Excavation and Support of Excavation (SOE) 

Typical excavations for pile caps are anticipated to extend approximately 3 ft to 5 ft below the 

existing surface grades. The excavations can be performed using conventional earthwork 

equipment.  

Open-cut excavations seem feasible throughout the site. Excavation sides should be sloped, 

benched or braced properly in accordance with OSHA guidelines. Open-cut excavations, where 

feasible, should consist of stable slopes satisfying OSHA.  

The D&T tower to the north and east of the proposed building are reportedly pile supported. The 

Booker building to the south of the proposed building is reportedly supported on shallow 

foundations.  

No excavations should be performed below the existing hospital building foundations unless 

adequate shoring/bracing or underpinning is installed.  

Temporary excavation stability is a function of several factors including the presence of 

groundwater, the type and density of the various soil strata, the depth of excavation, surcharge 

loadings adjacent to the excavation, and the length of time and weather conditions while the 

excavation remains open. Sidewall instability should be expected when groundwater seepage is 

encountered and in areas of loose sandy soils, if any. 

All excavations should be properly sloped and/or braced in conformance with applicable OSHA 

regulations including, but not limited to, temporary shoring, utilizing trench boxes and/or proper 

benching. The Contractor should be responsible for maintaining the stability of the soil 

excavations. 

Engineered Fill  

Reuse of Existing On-site Soils 

The on-site granular soils having a maximum particle size of 6 inches in diameter can be used as 

compacted fill to raise grades or backfill foundation and utility excavations. The use of larger 

aggregate should only be done as approved by a qualified geotechnical engineer based on 

inspection of conditions encountered during construction. 
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Some of the on-site soils have a relatively high percentage of fines and are expected to be difficult 

to handle, place, and compact when they become excessively wet. The Contractor should make 

provisions to dry portions of the excavated material such as by discing/air drying and soil 

stabilization as necessary, prior to compaction to an acceptable moisture content as determined 

by the Geotechnical Engineer.  

Excavated materials which are at acceptable moisture contents should be reused as fill as soon 

as possible to minimize exposure to weather. Stockpiled materials that are planned for reuse 

should be protected or sealed by the Contractor to keep the materials from becoming wet. 

Reuse of Crushed Demolition Debris 

From a geotechnical perspective, demolished concrete/masonry debris free of reinforcing steel 

and other deleterious materials can be processed and reused as compacted fill at the site. These 

materials should be crushed into a well-graded mixture having a maximum particle size of 4 

inches. 

Crushed concrete used as pavement or floor slab subbase should be further processed into a 

well-graded material having a maximum particle size of 2 inches. 

The reuse of any on-site materials should be performed in accordance with any established 

environmental requirements for the site, subsequent to environmental testing of these materials 

and acceptance by the project environmental consultant. 

Reuse of Milled Asphalt 

Any existing asphalt designated for removal can be milled/broken and stockpiled for reuse as 

pavement subbase in proposed pavement areas, subject to any environmental requirements for 

reuse of materials at the site. Removed asphalt that will be reused should be broken into a well-

graded mixture with pieces having dimensions less than 2 inches in any direction. The Contractor 

should provide adequate dust control during the milling process. The reuse of asphalt millings at 

the site should also be reviewed and approved by the project environmental consultant. 

Imported Fill 

Imported fill should consist of a relatively well-graded mixture of sand and gravel with not more 

than 15 percent (by weight) finer than the No. 200 sieve. The use of any imported fill containing 

a higher percentage of fines would need to be evaluated by a qualified geotechnical engineer 

during construction.  

Suitable fill should be free of organics and other deleterious materials. The fill should be 

environmentally clean. "Clean fill" is defined as material to be used in a remedial action that meets 

all soil remediation standards, meets site-specific alternative standards or site-specific interim 

standards, does not contain extraneous debris or solid waste, and does not contain free liquids. 
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This also includes any material that meets all criteria or action levels for contaminants without 

standards, available on the New Jersey Department of Environmental Protection’s website at 

www.nj.gov/dep/srp. 

Grain size distribution and Modified Proctor compaction tests (ASTM D1557) should be done on 

representative samples of the backfill and imported fill material proposed by the Contractor. 

Imported fill should be placed in accordance with the above-described procedure for on-site soils 

used as compacted fill. 

Fill Placement and Compaction 

Structural fill (i.e. beneath the building and pavement areas) should be placed in uniform lifts and 

compacted to at least 95 percent of the material’s maximum dry density as determined by the 

Modified Proctor Compaction Test (ASTM D1557). Fill placed in landscape areas should be 

compacted to at least 92 percent of the material’s maximum dry density as determined by the 

Modified Proctor Compaction Test (ASTM D1557). On-site soils and imported select fill should 

be placed in maximum 12-inch-thick loose lifts and compacted using a smooth drum vibratory 

roller having a minimum static drum weight of  5 tons.  

Smaller compaction equipment (i.e. walk-behind trench roller or jumping jack compactor) and 

thinner lifts (maximum 6 inches to 8 inches thick) should be used in areas of limited 

maneuverability.  

The water content at the time of compaction should be within 3 percentage points of the 

optimum water content. All fill placement should be subject to observation and testing by a 

qualified geotechnical engineer.  

No fill material should be placed on areas where free water is standing, on frozen subgrade areas, 

or on surfaces which have not been approved by a qualified geotechnical engineer. 

Utilities 

Excavations will be required for the installation of proposed utilities and associated structures. All 

excavations should be properly sloped and/or braced in conformance with applicable OSHA 

regulations including, but not limited to, temporary shoring, utilizing trench boxes and/or proper 

benching. 

Prior to construction, we recommend field locating any existing utilities that are to remain or that 

must be temporarily maintained during construction. 

We expect site excavations for proposed utilities to be constructed in existing fill materials. 

Exposed utility trenches in soil should be proof-rolled with at least three (3) overlapping coverages 

of a double-drum walk-behind vibratory compactor such as a Wacker RT 82-SC or equivalent. Any 

soft or unstable areas identified by the proof-rolling should be removed and replaced with 
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compacted fill. Backfill in utility excavations should meet the previously discussed requirements 

for engineered fill, with fill placement and compaction performed as previously discussed. 

If unsuitable bearing material is encountered at the proposed utility subgrade elevation, we 

recommend that 1 ft of over-excavation and replacement with approved bedding material be 

performed beneath the utility. The actual extent of removal should be determined by a qualified 

inspecting geotechnical engineer based on the ground conditions encountered at the time of 

excavation. 

We recommend that a minimum 6-inch-thick layer of ¾-inch clean, crushed stone be placed 

above the soil subgrade as pipe bedding material. The remainder of the trench can be backfilled 

using approved on-site soils in accordance with the recommendations provided herein. 

Acid Producing Soils 

The natural soils underlying the anticipated fill materials have the potential to be acid producing 

if exposed to air, typically during earthwork operations. The potential for exposing acid producing 

soils requires compliance with the applicable soil erosion and sediment control measures within 

the municipality where the work is being performed, to prevent acidic storm runoff from 

impacting areas outside the construction work zone. 

Groundwater Control During Construction 

Construction dewatering is anticipated to be required for removal of perched and surface runoff 

water during the foundation and utility excavations. These excavations are anticipated to be 

above the measured groundwater levels recorded during the investigation. Therefore, dewatering 

measures consisting of trenching and sump pumping during construction are expected to be 

necessary to maintain a dry and workable site to control surface water and  groundwater.  

If deeper excavations are anticipated to extend below the groundwater level, more substantial 

pumping effort in conjunction with continued maintenance of gravel sumps, seepage control, and 

erosion protection along the side slopes may be required. We recommend that the sump pits 

and pumps be installed in advance of proposed excavations in order to facilitate removal of 

groundwater ahead of time, making excavation easier and cleaner. If groundwater is encountered 

during the excavation, we recommend that the contractor install temporary perimeter ditches or 

other subsurface drains to collect or intercept groundwater to facilitate deeper excavation. 

Cohesive on-site soils (silt and clay) and on-site sandy soils with significant fine soil particles are 

sensitive to moisture. Water should not be allowed to pond and sit over soil subgrades. Proper 

grading, trenching and periodic pumping will be needed to maintain the site in a dry and workable 

condition. The pumping, handling and discharge of all dewatering effluent should be performed 

in accordance with all applicable regulations and any environmental requirements for the site. 
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Corrosion Protection 

Laboratory testing of two select soil samples obtained from depths of up to 5 ft were tested for 

corrosivity to gray and ductile iron pipe and Portland cement. Our evaluation of the corrosion 

potential is provided in Appendix C.  

The tested soil samples were found to contain negligible quantities of sulfates. Therefore, 

standard Type I Portland Cement concrete is appropriate for use at this site. 

The tested soil samples from boring CT-1 was found to be corrosive to gray and ductile iron. To 

protect ductile/cast iron pipe utilities, we recommend that 1) the existing fill soils not be used as 

backfill directly against or in contact with the foundations and utilities, and 2) the ductile/cast iron 

pipe utilities have a minimum of 12 inches of bedding consisting of ¾-inch crushed stone or 

imported select granular soils and are backfilled with a minimum of 12 inches of ¾-inch crushed 

stone wrapped entirely in filter fabric such as Mirafi 140N or imported granular soils on the sides 

and above the pipe. For further corrosion protection, a polyethylene wrap can be placed around 

the pipes. Alternatively, HDPE may be used for the utilities.  

The samples were generally found to be above the critical values for ground aggressiveness. 

Based on the results of the resistivity and chloride content testing, the upper soils may be 

aggressive to concrete steel reinforcement where in contact. ACI 318 recommends that below-

grade concrete should meet exposure class C2, which requires concrete to have a minimum 

compressive strength of 5,000 psi and a maximum water cement ratio of 0.4.  

Final interpretation of the chemical test results and corrosion protection structural design 

requirements should be evaluated and determined by the structural engineer. Additional 

corrosion testing should be performed as part of a final geotechnical subsurface investigation.  

Construction Adjacent to Existing Buildings 

The existing D&T Tower are reportedly pile-supported. The Booker building is reportedly 

supported on shallow foundations. We recommend performing test pits at the Booker building 

foundations nearest the project site following demolition of the Rosa Pavilion building and prior 

to construction to determine the as-built conditions of the Booker building foundations.  

If excavations for the proposed foundations will extend below any existing wall or column 

foundations, the existing footings should be underpinned to a competent bearing stratum 

(consisting of natural, undisturbed soil) below the proposed excavation level prior to excavating 

for the proposed building. No excavation below the existing foundations should be performed 

prior to installation of underpinning for the adjacent existing building foundations.  

Excavations for proposed pile caps below the level of adjacent building foundations and slabs 

should be done in a manner as to avoid loss of support or undermining of the existing footings, 

pile caps and slabs. 
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Protection and Monitoring of Adjacent Structures 

Construction activities such as drilling for ACIP are not anticipated to generate vibrations that can 

adversely affect the surrounding structures. However, the adjacent structures should be 

adequately protected and monitored during construction. It is possible that some movement or 

perceived movement may occur during construction. Contract documents should clearly state 

that the contractor is responsible for the repair of any damage to existing buildings, which are a 

result of their construction operations.  

For this particular project, the structures of interest for monitoring purposes include the 

Northwest Tower, the D&T Tower and the Booker building. The sections of the structures of 

interest that are within 75 ft of the site should also be monitored continuously throughout the 

excavation and foundation construction phases. Monitoring should include periodic 

measurements of the movement of lateral and vertical control points and vibration monitoring.  

Pre-Construction Conditions Documentation  

We recommend that a thorough pre-construction conditions documentation of the structures of 

interest be performed by a qualified professional engineer experienced in such documentation 

work. The documentation will serve as a reference document to assess conditions prior to, 

during, and after construction. The documentation should include photographs, sketches, and 

measurements of ambient vibrations. Crack reference lines and settlement points should be 

established in advance for monitoring during construction. The documentation would serve as a 

pictorial and quantitative record for future reference.  

ADDITIONAL INVESTIGATION 

A limited subsurface investigation was performed to obtain general information regarding the site 

subsurface soil and groundwater conditions and to develop preliminary geotechnical 

recommendations that could be conceptually applied to proposed development at the site. No 

borings were performed within the footprint of the existing Rosa Pavilion building footprint.  

Please note that a development-specific comprehensive geotechnical investigation/study must 

be performed to adequately investigate subsurface conditions in accordance with the Building 

Code investigation requirements the design of the proposed building for the site is advanced. 

Preliminary geotechnical recommendations provided in this report should be superseded by 

those developed as part of the site-specific development study.  

CONSTRUCTION DOCUMENTS AND INSPECTION / QUALITY ASSURANCE 

Technical specifications addressing deep foundations, earthwork and all other work related to the 

building foundations and site preparation/construction should be prepared by our firm. In addition, 

the foundation recommendations given herein should be included in the structural drawings for 
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the project. Our firm should be provided with and review any Contractor submittals related to 

foundation work, site preparation, and soil importation for conformance with the 

recommendations given in this report. 

During construction, it is critical that all geotechnical related work be performed under qualified 

geotechnical engineering inspection/monitoring/testing in order to ensure proper and timely 

implementation of the recommendations given in this report. We recommend that Langan 

perform this work to verify proper implementation of our recommendations and to maintain 

continuity of our responsibility for this project. Our field engineer would be able to immediately 

address unexpected or unusual conditions that may be encountered and provide remedial 

recommendations. This work includes: drilled pile installation, site preparation and proof-rolling, 

compacted fill placement, slab subgrade preparation, pavement subgrade preparation, utility 

construction and backfill placement, and asphalt paving. 

OWNER AND CONTRACTOR OBLIGATIONS 

The Contractor is responsible for construction quality control, which includes satisfactorily 

constructing the foundation system and any associated temporary works to achieve the design 

intent while not adversely impacting or causing loss of support to neighboring structures.  

Construction activities that can alter the existing ground conditions such as excavation, fill 

placement, foundation construction, shoring installation, dewatering, etc. can also potentially 

induce stresses, vibrations, and movements in nearby structures and utilities, and disturb 

occupants of nearby structures. Contractors working at the site must ensure that their activities 

will not adversely affect the performance of the structures and utilities, and will not disturb 

occupants of nearby structures. Contractors must also take all necessary measures to protect 

the existing structures during construction. By using this report, the Owner agrees that Langan 

will not be held responsible for any damage to adjacent structures. 

This report presents our preliminary recommendations regarding the geotechnical aspects of 

design and construction for the proposed Perioperative Critical Care Tower development at the 

JSUMC campus in Neptune, New Jersey. This report is based on conditions that existed at the 

time the study was performed. The findings and conclusions of this report may be affected by 

the passage of time, by manmade events such as construction on or adjacent to the site, or by 

natural events such as floods, earthquakes, slope instability, or groundwater fluctuations. 

 

The preparation and use of this report is based on the condition that the project construction 

contract between the Owner and their Contractor(s) will include: 1) Langan being added to the 

Project Wrap and/or Contractor’s General Liability insurance as an additional insured, and 2) 

language specifically stating the Foundation Contractor will defend, indemnify, and hold harmless 

the Owner and Langan against all claims related to disturbance or damage to adjacent structures 

or properties. 
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LIMITATIONS 

The conclusions and preliminary recommendations provided in this report are based on 

subsurface conditions inferred from a limited number of borings, as well as architectural and 

structural information provided by the project Owner, project architect RSC Architects and the 

project structural engineer Reuther + Bowen. Recommendations provided are dependent upon 

one another and no recommendation should be followed independent of the others. 

Any proposed changes in structures or their locations should be brought to Langan’s attention as 

soon as possible so that we can determine whether such changes affect our recommendations.  

Information on subsurface strata and groundwater levels shown on the logs represent conditions 

encountered only at the locations indicated and at the time of investigation. If different conditions 

are encountered during construction, they should immediately be brought to Langan’s attention 

for evaluation, as they may affect our recommendations. 

This report has been prepared to assist the Owner, architect and structural engineer in the design 

process and is only applicable to the design of the specific project identified. The information in 

this report cannot be utilized or depended on by engineers or contractors who are involved in 

evaluations or designs of facilities (including underpinning, grouting, stabilization, etc.) on 

adjacent properties which are beyond the limits of that which is the specific subject of this report. 

Environmental issues are outside the scope of this study and should be addressed in a separate 

study by qualified professionals.  
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JSUMC - Perioperative Critical Care Tower

Neptune, NJ

101166101

CT-1 CT-2 CT-3 CT-4

surface elevation 38.5 39.5 38.5 39
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NOTES

1 Subsurface information provided is generalized and is shown for illustration purposes only.

2 Refer to location plan for actual locations.

3 Refer to logs for actual soil descriptions and details.

4 The N-values tabulated are in blows/ft.
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Source: United States Geological Survey (USGS) – Asbury Park Quadrangle (2023) 
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Qcu – Upper Colluvium Formation - Sand, silt, minor clay and pebble gravel; pale 
brown, yellow, reddish yellow. As much as 20 feet thick. 
 
Qcm1 – Cape May Formation Unit 1 - Sand, minor silt, clay, and pebble gravel; very 
pale brown, yellow, reddish yellow. As much as 50 feet thick. 
 
Qcm2 – Cape May Formation Unit 2 - Sand, pebble gravel, minor silt, clay, peat, and 
cobble gravel; very pale brown, yellow, reddish yellow, white, olive yellow, gray. As 
much as 200 feet thick on the Cape May peninsula, generally less than 50 feet thick 
elsewhere.  
 
Qal – Alluvium - Sand, gravel, silt, minor clay and peat; reddish brown, yellowish 
brown, brown, gray. As much as 20 feet thick. 

 
TQg –  Upland Gravel Formation - Sand, clayey sand, and pebble gravel, minor silt; 
yellow to reddish yellow. As much as 20 feet thick. 

 

LEGEND 

Source: NJDEP, NJ-GeoWeb interactive maps 

Qcm1 

Qal 

TQg 

Qcu
 

Qcm2 
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Tkl – Lower Member Kirkwood Formation – quartz sand and clay. 
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Elev.
(ft)

+38.5

+37.8

+33.5

+31.5

+29.5

Sample Description

Asphalt (8-inches thick)

Gray medium-fine SAND, trace fine gravel, trace silt (dry) 
[FILL]

Orangish gray Silty fine SAND (moist) [FILL]

Orangish light gray Silty medium to fine SAND (moist) [SM]

Brownish tan SILT, some fine sand (wet) [MLS]

Orangish gray Silty fine SAND (wet) [SM]

Gray Silty medium to fine SAND (wet) [SM]

Gray Silty medium to fine SAND (wet) [SM]

Gray Silty medium to fine SAND (wet) [SM]

Depth
Scale

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Sample Data

N
um

be
r

G-1

G-2

S-1

S-2

S-3

S-4

S-5

Ty
pe

G
R

AB
G

R
AB

SS
SS

SS
SS

SS

R
ec

ov
.

(in
)

14

15

10

18

14

Pe
ne

tr-
re

si
st

BL
/6

in

6

7

2

2

6

5

5

4

7

5

2

7

4

4

3

3

8

8

6

7

7

6

N-Value
(Blows/ft)

11

5

13

10

12

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Started Drilling on 11/14/2024 at 7:54 AM 

Drilled through asphalt to 0.7ft 

Hand auger to 5ft

Take grab sample G-1 from 1ft to 3ft 

Take grab sample G-2 from 3ft to 5ft 

Take S-1 from 5ft to 7ft 

Take S-2 from 7ft to 9ft
Drive casing to 9ft.

Drill to 9ft , smooth drilling, brown wash 

Take S-3 from 9ft to 11ft. 
Push 3-inch spoon.

Take S-4 from 11ft to 13ft.
Push 3-inch spoon.

Drill to 13ft, smooth drilling, brown wash 

Take S-5 from 13ft to 15ft

Take S-6 from 15ft to 17ft

Log of Boring CT-1 Sheet     1     of     6
Project Project No.

JSUMC Campus Expansion 101166101
Location Elevation and Datum

1945 NJ-33, Neptune City, NJ Approx. el. 38.5 (NAVD 88)
Drilling Company Date Started Date Finished

Craig Geotechnical Drilling Co, Inc. 11/14/2024 11/14/2024
Drilling Equipment Completion Depth Rock Depth

Truck Rig 102.0 ft Not Encountered
Size and Type of Bit

3-7/8in Tricone Roller Bit Number of Samples Disturbed
25

Undisturbed
0

Core
0

Casing Diameter (in)
4" diameter steel

Casing Depth (ft)
9.0 Water Level (ft.) First

7.0
Completion

N/A
24 HR.

N/A
Casing Hammer Weight (lbs) Drop (in) Drilling Foreman

Safety 140 30
Sampler 2in OD Split Spoon

Shane Frick
Field Engineer

Sampler Hammer Safety Weight (lbs)
140

Drop (in)
30 Jonathan Gonzalez
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Elev.
(ft)

+22.5

+18.5

+13.5

+8.5

Sample Description

Gray Silty CLAY, trace fine sand (wet) [CL]

Gray medium to fine SAND, trace silt (wet) [SP-SM]

Gray Silty CLAY, trace fine sand (wet) [CL]

Gray Silty CLAY, some fine sand (wet) [CL]

Depth
Scale

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Sample Data

N
um

be
r

S-6

S-7

S-8

S-9
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pe
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SS

SS

R
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.

(in
)

15

23

13

22

Pe
ne

tr-
re
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in

6

7

23

14

15

14

14

12

8

10

7

9

26

33

20

20

N-Value
(Blows/ft)

15

14

40

34

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 20ft, smooth drilling, gray wash

Take S-7 from 20ft to 22ft
qu = 1.5 tsf (PP)

Drill to 25ft, smooth drilling, gray wash

Take S-8 from 25ft to 27ft

Drill to 30ft, smooth drilling, gray wash

Take S-9 from 30ft to 32ft

Drill to 35ft, smooth drilling, gray wash

Take S-10 from 35ft to 37ft

Log of Boring CT-1 Sheet     2     of     6
Project Project No.

JSUMC Campus Expansion 101166101
Location Elevation and Datum

1945 NJ-33, Neptune City, NJ Approx. el. 38.5 (NAVD 88)
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Elev.
(ft)

+2.5

-6.5

-11.5

Sample Description

Gray Silty CLAY, trace fine sand (wet) [CL]

Gray medium to fine SAND, trace silt (wet) [SP-SM]

Dark greenish gray Silty CLAY, trace fine sand (wet) [CL]

Dark greenish gray Silty CLAY, trace fine sand (wet) [CL]

Depth
Scale

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Sample Data

N
um
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r

S-10

S-11

S-12

S-13

Ty
pe

SS
SS

SS

R
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(in
)

22

24

12

24
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tr-
re
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BL
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5

15

21

20

11

10

8

9

13

13

15

10

15

14

14

15

N-Value
(Blows/ft)

25

30

35

24

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 40ft, smooth drilling, gray wash

Take S-11 from 40ft to 42ft
qu = 2.0 tsf (PP)

Drill to 45ft, smooth drilling, gray wash

Take S-12 from 45ft to 47ft

Drill to 50ft, smooth drilling, gray wash

Take S-13 from 50ft to 52ft
qu = 2.8 tsf (PP)

Drill to 55ft, smooth drilling, brown wash

Take S-14 from 55ft to 57ft
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Elev.
(ft)

-17.5

-21.5

-26.5

-36.5

Sample Description

Dark greenish gray Clayey f-m SAND, some silt (wet) [SC]

Dark greenish gray Silty CLAY, trace fine sand (wet) [CL]

Dark greenish gray Silty CLAY, trace fine sand (wet) [CL]

Dark greenish gray Silty medium to fine SAND, some clay 
(wet) [SM]

Depth
Scale

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

Sample Data

N
um
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r

S-14

S-15

S-16

S-17

Ty
pe

SS
SS

SS

R
ec

ov
.

(in
)

24

23

24

24

Pe
ne

tr-
re

si
st
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/6

in

7

9

10

10

14

15

13

21

15

17

12

15

15

15

14

16

N-Value
(Blows/ft)

24

21

25

29

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 60ft, smooth drilling, gray wash

Take S-15 from 60ft to 62ft

Drill to 65ft, smooth drilling, gray wash

Take S-16 from 65ft to 67ft
qu = 2.8 tsf (PP)

Drill to 70ft, smooth drilling, gray wash

Take S-17 from 70ft to 72ft
qu = 2.5 tsf (PP)

Drill to 75ft, smooth drilling, gray wash

Take S-18 from 75ft to 77ft
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Elev.
(ft)

-37.5

Sample Description

Dark greenish gray Silty medium to fine SAND, some clay 
(wet) [SM]

Dark greenish gray Silty medium to fine SAND, trace clay (wet) 
[SM]

Dark greenish gray Silty medium to fine SAND, trace clay (wet) 
[SM]

Dark greenish gray Silty medium to fine SAND, some clay 
(wet) [SM]

Depth
Scale

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

Sample Data

N
um
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r

S-18

S-19

S-20

S-21

Ty
pe

SS
SS

SS

R
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(in
)

24

24

24

24

Pe
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tr-
re

si
st
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/6
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15

17

30

26

30

26

13

15

23

27

30

27

50

54

50

54

N-Value
(Blows/ft)

44

47

76

76

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 80ft, smooth drilling, gray wash

Take S-19 from 80ft to 82ft

Drill to 85ft, smooth drilling, gray wash

Take S-20 from 85ft to 87ft

Drill to 90ft, smooth drilling, gray wash

Take S-21 from 90ft to 92ft

Drill to 95ft, smooth drilling, gray wash

Take S-22 from 95ft to 97ft
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Elev.
(ft)

-57.5

-63.5

Sample Description

Dark greenish gray Silty medium to fine SAND, some clay 
(wet) [SM]

End of Boring at 102.0ft.

Depth
Scale

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

Sample Data

N
um

be
r

S-22

S-23

Ty
pe

SS

R
ec

ov
.

(in
)

24

24

Pe
ne

tr-
re

si
st

BL
/6

in

20

23

27

24

22

20

N-Value
(Blows/ft)

42

45

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 100ft, smooth drilling, gray wash

Take S-23 from 100ft to 102ft

Stopped drilling on 11/14/2024 at 3:00 
PM. 
Upon completion, borehole backfilled with 
soil cuttings and hole plug. Asphalt 
patched to match existing grade. 
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Elev.
(ft)

+39.5

+38.8

+34.5

+32.5

+30.5

+24.5

Sample Description

Asphalt (8-inches thick)

Dark brown to gray Silty medium to fine SAND, trace fine 
gravel (dry) [FILL]

Gray Silty fine to medium SAND, trace fine gravel, root 
fragments with wood pieces (moist) [FILL]

Grayish tan to gray SILT, trace fine sand, trace clay (wet) [ML]

Grayish light gray Silty CLAY, trace fine sand (wet) [CL]

Light gray Silty medium to fine SAND (wet) [SM]

Brown to grayish brown Silty fine SAND (wet) [SM]

Gray Silty CLAY, some fine sand (wet) [CL]

Depth
Scale

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Sample Data

N
um

be
r

S-1

S-2

S-3

S-4

S-5

S-6

Ty
pe

G
R

AB
G

R
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SS
SS

SS
SS

R
ec

ov
.

(in
)

12

17

13

16

Pe
ne

tr-
re

si
st
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/6
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3

3

5

5

10

9

1

1

6

5

3

3

WOR

9

6

5

2

3

N-Value
(Blows/ft)

6

5

15

3

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Started Drilling on 11/15/2024 at 11:05 
AM 

Drilled through asphalt to 1ft
Hand auger to 5ft 

Take grab sample S-1 from 1ft to 3ft 

Take grab sample S-2 from 3ft to 5ft

Take S-3 from 5ft to 7ft 

Take S-4 from 7ft to 9ft 

Drive casing to 9ft.

Drill to 9ft, smooth drilling, brown wash 

Take S-5 from 9ft to 11ft 

Take S-6 from 11ft to 13ft using 3-inch 
spoon.

Drill to 15ft, smooth drilling, brown wash

Take S-7 from 15ft to 17ft

Log of Boring CT-2 Sheet     1     of     3
Project Project No.

JSUMC Campus Expansion 101166101
Location Elevation and Datum

1945 NJ-33, Neptune City, NJ Approx. el. 39.5 (NAVD 88)
Drilling Company Date Started Date Finished

Craig Geotechnical Drilling Co, Inc. 11/15/2024 11/15/2024
Drilling Equipment Completion Depth Rock Depth

Truck Rig 52.0 ft Not Encountered
Size and Type of Bit

3-7/8in Tricone Roller Bit Number of Samples Disturbed
14

Undisturbed
0

Core
0

Casing Diameter (in)
4" diameter steel

Casing Depth (ft)
9.0 Water Level (ft.) First

5.0
Completion

N/A
24 HR.

N/A
Casing Hammer Weight (lbs) Drop (in) Drilling Foreman

Safety 140 30
Sampler 2in OD Split Spoon

Shane Frick
Field Engineer

Sampler Hammer Safety Weight (lbs)
140

Drop (in)
30 Jonathan Gonzalez
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Elev.
(ft)

+23.5

+14.5

+9.5

+4.5

Sample Description

Gray Silty CLAY, some fine sand (wet) [CL]

Gray medium to fine SAND, trace silt [SP-SM]

Gray Silty medium to fine SAND, trace clay (wet) [SM]

Gray Silty CLAY, some fine sand (wet) [CL]

Depth
Scale

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Sample Data

N
um

be
r

S-7

S-8

S-9

S-10

Ty
pe

SS
SS

SS

R
ec

ov
.

(in
)

21

24

24

19

Pe
ne

tr-
re

si
st

BL
/6

in

6

9

46

41

9

16

16

8

8

10

13

13

26

19

17

20

N-Value
(Blows/ft)

13

22

67

33

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 20ft, smooth drilling, brown wash

Take S-8 from 20ft to 22ft

Drill to 25ft, smooth drilling, brown wash

Take S-9 from 25ft to 27ft

Drill to 30ft, smooth drilling, brown wash

Take S-10 from 30ft to 32ft

Drill to 35ft, smooth drilling, brown wash

Take S-11 from 35ft to 37ft
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Elev.
(ft)

+3.5

-0.5

-10.5

-12.5

Sample Description

Gray Silty medium to fine SAND, trace clay (wet) [SM]

Gray Silty medium to fine SAND, trace clay (wet) [SM]

Greenish brown Silty CLAY, some fine sand (wet) [CL]

End of Boring at 52.0ft.
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Scale
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N-Value
(Blows/ft)

15
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27

21

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 40ft, smooth drilling, brown wash

Take S-12 from 40ft to 42ft

Drill to 45ft, smooth drilling, brown wash

Take S-13 from 45ft to 47ft

Drill to 50ft, smooth drilling, brown wash

Take S-14 from 50ft to 52ft
qu = 3.3 tsf (PP)

Stopped drilling 11/15/2024 at 2:50 PM. 
Upon completion, borehole backfilled with 
soil cuttings and hole plug. Asphalt 
patched to match existing grade. 
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Elev.
(ft)

+38.5

+38.0

+33.5

+23.5

Sample Description

Topsoil (6-inches thick)

Light brown fine to medium SAND, trace silt, trace fine gravel, 
root fragments (dry) [FILL]

Orangish brown Silty fine SAND, trace fine gravel, root 
fragments (dry) [FILL]

Brownish tan to gray Silty SAND, trace clay (moist) [SM]

Grayish brown to dark gray Silty medium to fine SAND, trace 
clay (moist) [SM]

Dark gray Silty medium to fine SAND (wet) [SM]

Light gray Silty medium to fine SAND (wet) [SM]

Gray Silty CLAY, some fine sand (wet) [CL]

Depth
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(Blows/ft)

9
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8
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Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Started Drilling on 11/15/2024 at 8:21 AM 

Hand auger to 5ft 

Take grab sample S-1 from 1ft to 3ft 

Take grab sample S-2 from 3ft to 5ft

Take S-3 from 5ft to 7ft

Take S-4 from 7ft to 9ft

Drive casing to 9ft.

Drill to 9ft, smooth drilling, brown wash 

Take S-5 from 9ft to 11ft using 3-inch 
spoon

Take S-6 from 11ft to 13ft

Drill to 15ft, smooth drilling, brown wash

Take S-7 from 15ft to 17ft
qu = 1.5 tsf (PP)
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Drilling Company Date Started Date Finished

Craig Geotechnical Drilling Co, Inc. 11/15/2024 11/15/2024
Drilling Equipment Completion Depth Rock Depth

Truck Rig 56.0 ft Not Encountered
Size and Type of Bit

3-7/8in Tricone Roller Bit Number of Samples Disturbed
15

Undisturbed
1

Core
0

Casing Diameter (in)
4" diameter steel

Casing Depth (ft)
9.0 Water Level (ft.) First

9.0
Completion

N/A
24 HR.

N/A
Casing Hammer Weight (lbs) Drop (in) Drilling Foreman

Safety 140 30
Sampler 2in OD Split Spoon

Shane Frick
Field Engineer

Sampler Hammer Safety Weight (lbs)
140

Drop (in)
30 Jonathan Gonzalez
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Elev.
(ft)

+20.9

+18.5

Sample Description

Gray Silty fine SAND, some clay (wet) [SM]

Gray medium to fine SAND, some silt, trace clay (wet) [SM]

Gray Silty fine SAND, trace clay (wet) [SM]

Gray Silty fine SAND, trace clay (wet) [SM]

Depth
Scale

17.6
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(Blows/ft)

16
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28
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Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 20ft, smooth drilling, brown wash

Take S-8 from 20ft to 22ft

Drill to 25ft, smooth drilling, brown wash

Take S-9 from 25ft to 27ft

Drill to 30ft, smooth drilling, brown wash

Take S-10 from 30ft to 32ft

Drill to 35ft, smooth drilling, brown wash

Take S-11 from 35ft to 37ft
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Elev.
(ft)

-1.1

-11.5

-17.5

Sample Description

Gray Silty fine SAND (wet) [SM]

Gray Silty fine to medium SAND, trace clay (wet) [SM]

Greenish brown Silty CLAY, some fine sand (wet) [CH]

Greenish brown Silty CLAY, trace fine sand (wet) [CH]

Greenish brown Silty CLAY, some fine sand (wet) [CH]

End of Boring at 56.0ft.

Depth
Scale
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N-Value
(Blows/ft)

27

17

19

21

Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 40ft, smooth drilling, brown wash
Take S-12 from 40ft to 42ft

Drill to 45ft, smooth drilling, brown wash

Take S-13 from 45ft to 47ft

Drill to 50ft, smooth drilling, brown wash

Take S-14 from 50ft to 52ft
qu = 4.0 tsf (PP)

Take U-1 from 52ft to 54ft 

Take S-15 from 54ft to 56ft

Stopped drilling 11/15/2024 at 2:50 PM. 
Upon completion, borehole backfilled with 
soil cutting and hole plug. Asphalt 
patched to match existing grade. 

Log of Boring CT-3 Sheet     3     of     3
Project Project No.

JSUMC Campus Expansion 101166101
Location Elevation and Datum

1945 NJ-33, Neptune City, NJ Approx. el. 38.5 (NAVD 88)

Template: Log-BH; Strip: BH-GEO; Printed on 01/06/2025

10 20 30 40



M
at

er
ia

l
Sy

m
bo

l

Elev.
(ft)

+39.0

+38.5

+34.0

+30.0

+28.0

Sample Description

Topsoil (6-inches thick)

Brown medium to fine SAND, trace silt, trace fine gravel, root 
fragments (dry) [FILL]

Light gray medium to fine SAND, some silt (moist) [FILL]

Orangish gray Silty fine SAND, trace clay (moist) [SM]

Orangish gray to gray Silty medium to fine SAND, trace clay 
(wet) [SM]

Orangish gray medium to fine SAND, trace silt (wet) [SP-SM]

Gray Silty fine SAND (wet) [SM]

Gray Silty medium to fine SAND (wet) [SM]

Gray Silty medium to fine SAND, trace clay (wet) [SM]
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Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Started Drilling on 11/18/2024 at 7:59 AM 
Hand auger to 5ft

Take grab sample S-1 from 1ft to 3ft 

Take grab sample S-2 from 3ft to 5ft 

Take S-3 from 5ft to 7ft 

Take S-4 from 7ft to 9ft

Drive casing to 9ft.

Drill to 9ft, smooth drilling, brown wash 

Take S-5 from 9ft to 11ft using 3-inch 
spoon.

Take S-6 from 11ft to 13ft

Drill to 13ft, smooth drilling, gray wash 

Take S-7 from 13ft to 15ft

Take S-8 from 15ft to 17ft
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Drilling Company Date Started Date Finished

Craig Geotechnical Drilling Co, Inc. 11/18/2024 11/18/2024
Drilling Equipment Completion Depth Rock Depth

Truck Rig 52.0 ft Not Encountered
Size and Type of Bit

3-7/8in Tricone Roller Bit Number of Samples Disturbed
15

Undisturbed
0

Core
0

Casing Diameter (in)
4" diameter steel

Casing Depth (ft)
9.0 Water Level (ft.) First

7.0
Completion

N/A
24 HR.

N/A
Casing Hammer Weight (lbs) Drop (in) Drilling Foreman

Safety 140 30
Sampler 2in OD Split Spoon

Shane Frick
Field Engineer

Sampler Hammer Safety Weight (lbs)
140

Drop (in)
30 Jonathan Gonzalez
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Elev.
(ft)

+23.0

+14.0

+9.0

Sample Description

Gray Silty medium to fine SAND, some clay (wet) [SM]

Gray medium to fine SAND, trace silt (wet) [SP-SM]

Gray Silty fine SAND, trace clay (wet) [SM]

Gray Silty fine SAND, trace clay (wet) [SM]

Depth
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Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 20ft, smooth drilling, gray wash

Take S-9 from 20ft to 22ft

Drill to 25ft, smooth drilling, gray wash

Take S-10 from 25ft to 27ft

Drill to 30ft, smooth drilling, gray wash

Take S-11 from 30ft to 32ft

Drill to 35ft, smooth drilling, gray wash

Take S-12 from 35ft to 37ft
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Elev.
(ft)

+3.0

-1.0

-6.0

-11.0

-13.0

Sample Description

Gray Silty CLAY, some fine sand (wet) [CH]

Gray medium to fine SAND, trace silt (wet) [SP-SM]

Greenish gray Silty CLAY, some medium to fine sand (wet) 
[CL]

End of Boring at 52.0ft.
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29

16
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Remarks
(Drilling Fluid, Casing Depth,

Fluid Loss, Drilling Resistance, etc.)

Drill to 40ft, smooth drilling, gray wash

Take S-13 from 40ft to 42ft
qu = 2.5 tsf (PP)

Drill to 45ft, smooth drilling, gray wash

Take S-14 from 45ft to 47ft

Drill to 50ft, smooth drilling, gray wash

Take S-15 from 50ft to 52ft

Stopped drilling 11/18/2024 at 10:11 AM. 
Upon completion, borehole backfilled with 
soil cuttings and hole plug. Asphalt 
patched to match existing grade. 
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Langan #101166101
JSUMC Care Tower

LABORATORY TESTING DATA SUMMARY
BORING SAMPLE DEPTH IDENTIFICATION TESTS STRENGTH CONSOLIDATION REMARKS

WATER LIQUID PLASTIC PLAS. USCS SIEVE ORGANIC TOTAL DRY Type Test PEAK AXIAL STRAIN INITIAL CONDITIONS /
NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS CONTENT UNIT UNIT DEVIATOR  @ PEAK VOID SATUR- TEST

 (1) NO. 200 (burnoff) WEIGHT WEIGHT STRESS STRESS RATIO ATION ID
(ft) (%) (-) (-) (-) (%) (%) (pcf) (pcf) (psi) (%) (-) (%)

CT-1 S-2 7-9 30.3 CL 67.0
CT-1 S-15 60-62 33.6 67 18 49 SC 48.9
CT-1 S-20 85-87 29.6 SC 41.1
CT-2 S-6 11-13 24.1 SC 49.0
CT-2 S-7 15-17 33.7 37 22 15 CL 73.3 4.1
CT-3 UD-1 52-54 115.4
CT-3 UD-1 52.0 44.4
CT-3 UD-1 52.6 33.7
CT-3 UD-1B 52.90 31.7 CH 61.7 118.7 90.2 UC 30.8 1.2 UC24717
CT-3 UD-1 53.15 29.7
CT-3 UD-1 53.7 33.5
CT-3 UD-1D 54.0 32.1 81 19 62 CH 1.0 117.2 88.7 0.963 93 C24193
CT-4 S-13 40-42 40.4 87 25 62 CH 4.0

Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by:  NG
Reviewed by:  CMJ
Date:  1/6/2025 

45H Commerce Way
Totowa, NJ  07512

Project No.: 24013163A
File: Indx2.xlsx

 Page 1 of 1



UNCONFINED COMPRESSIVE STRENGTH TEST, ASTM METHOD D2166

Specimen and Material Property Information
Sample Type: Intact tube sample

Description and/or Classification: 
Water (1) Wet Unit Dry Unit (1) Void(2) Saturation(2) Length Diameter L/D LL PI Specific (2)

Content Weight Weight Ratio Gravity
(%) (pcf) (pcf) (-) (%) (inch) (inch) (-) (-) (-) (-)

Initial 31.7 118.7 90.2 0.93 94.9 6.018 2.885 2.1 2.79

Failure Summary Remarks and Notes:
UC Compressive UC Shear Strain Strain (1) Water Content determined after

Strength, qu Strength, su to Peak Rate shear from partial specimen.
(psi) (psi) (%)  (%/min) (2) Assumed specific gravity
30.8 15.4 1.2 0.73

Tested by: DD Reviewed by: CMJ FAILURE
Test Date: Review Date: SKETCH

Boring: CT-3  Sample: UD-1
Section: B  Depth: 52.90 ft.

12/6/2024 1/6/2025

CH, Gray, sandy fat clay.

JSUMC
Care Tower

UNCONFINED COMPRESSION 
TESTLangan

101166101
Project #

Project #
24013163A
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SAMPLE  INFORMATION

Boring: CT-3
Sample: UD-1D
Depth: 54.00 feet
Elevation:
Type: 3-inch thin wall tube
Description: CH, Gray fat clay with sand.

  LL = 81,     PL = 19,     PI = 62

SPECIMEN  INFORMATION
(NOTE:  Initial and final states refer to beginning and end of  test)

Initial height: 0.62 inch
Diameter: 2.50 inch

Initial water content:  32.1 %
Initial total unit weight: 117.2 pcf
Initial dry unit weight:  88.7 pcf
Initial void ratio: 0.963
Initial degree of saturation: 93  %

Final water content:  31.0 %
Final total unit weight: 122.4 pcf
Final dry unit weight:  93.5 pcf
Final void ratio: 0.863
Final degree of saturation: 100  % (assumed specific gravity = 2.79 )

TEST SUMMARY

Construction Method: Casagrande (Log)
Estimated preconsolidation stress  (tsf): 14.2 (Range: 12.3 to 16.1)
Estimated in situ effective overburden stress (tsf):
Compression Ratio (strain per log cycle stress): 0.233
Compression Index (void ratio per log cycle stress): 0.457
Swell Ratio (strain per log cycle stress): 0.050
Swell Index (void ratio per log cycle stress): 0.098
Recompression Ratio (strain per log cycle stress): 0.046
Recompression Index (void ratio per log cycle stress): 0.090
Remarks:

LEGEND: End of primary End of Stage Loading Unloading

Test Date: 12/6/24 Tested By: MCT Checked By: CMJ

Langan JSUMC  ONE DIMENSIONAL

Project No.  101166101 Care Tower CONSOLIDATION TEST
Boring: CT-3 Depth: 54.00 feet

Project  No. 24013163A(2) January  2025
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PROJECT: JSUMC
PROJECT NO.: 24013163A(2) Initial height: 0.616 inch Final height: 0.585 inch
BORING: CT-3 Initial water content: 32.1  % Final water content: 31.0  %
SAMPLE: UD-1D Initial dry density: 88.7 pcf Final dry density: 93.5 pcf
TEST: C24193 Initial total density: 117.2 pcf Final total density: 122.4 pcf
DEPTH, feet: 54 Initial saturation: 93  % Final saturation: 100  %
BY: MCT Initial void ratio: 0.963 Final void ratio: 0.863
TEST DATE: 12/6/2024 Final strain: 5.1 %

EQUIPMENT: SPECIMEN DESCRIPTION: CH, Gray fat clay with sand.
Load Frame No.: 9
Ring Diameter: 2.5 inch G LL PL PI 

2.79 81 19 62

Load d100  t100 t100 Final Final cv   C Constrained Permeability
Load Strain Void Ratio Strain Void Ratio Modulus 
No. (tsf) (inch) (%)  (-)  (%)  (-) (ft²/year) (strain/logt) (tsf) (cm/sec)

1  0.162 0.0005 0.078 0.961 0.047 0.962 114 0.0001 209 2E-08
2  0.323 0.0007 0.108 0.961 0.096 0.961 3099 0.0001 539 2E-07
3  0.647 0.0017 0.276 0.957 0.266 0.958 937 0.0002 193 1E-07
4  1.29 0.0035 0.567 0.952 0.542 0.952 509 0.0002 222 7E-08
5  2.59 0.0061 0.983 0.944 1.029 0.943 325 0.0004 311 3E-08
6  5.17 0.0127 2.056 0.922 2.295 0.918 43 0.0011 241 5E-09
7 10.4 0.0266 4.324 0.878 4.697 0.871 16 0.0032 228 2E-09
8 20.7 0.0561 9.103 0.784 9.776 0.771 6 0.0063 217 8E-10
9 10.4 0.0551 8.943 0.787 8.843 0.789 28 -0.0007 6493 1E-10

10  5.17 0.0463 7.522 0.815 7.342 0.819 6 -0.0016 364 5E-10
11  2.59 0.0365 5.931 0.846 5.654 0.852 3 -0.0029 163 5E-10
12  5.17 0.0392 6.359 0.838 6.441 0.836 9 0.0013 605 4E-10
13 10.4 0.0481 7.810 0.810 8.032 0.805 7 0.0015 357 6E-10
14 20.7 0.0619 10.048 0.766 10.490 0.757 8 0.0033 462 5E-10
15 41.4 0.0998 16.195 0.645 17.160 0.626 2 0.0127 337 2E-10
16 82.8 0.1425 23.123 0.509 23.692 0.498 1 0.0072 598 6E-11
17 41.4 0.1415 22.970 0.512 22.816 0.515 17 -0.0012 27132 2E-11
18 20.7 0.1318 21.397 0.543 21.160 0.547 2 -0.0023 1315 4E-11
19  5.17 0.1054 17.109 0.627 16.657 0.636  0.626 -0.0131 362 5E-11
20  1.29 0.0726 11.780 0.732 11.277 0.741  0.431 -0.0089 73 2E-10
21  0.323 0.0437 7.094 0.824 6.668 0.832  0.298 -0.0052 20.70 4E-10

Analysis File:  Conv41.xls (7/23) C24193.xlsx 1/6/2025
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Evaluation of Corrosion Potential 

  



CORROSION POTENTIAL EVALUATION

Project: Location: Composite CT-1

Location: Neptune, NJ Sample: COMPOSITE

Job Number: 101166101 Depth: 0'-5'

CORROSION POTENTIAL FOR GRAY & DUCTILE CAST IRON-PIPE

Ref: ASTM A674-18 1 megaohm-cm= 1,000,000 ohm-cm

Soil Characterisitics

Laboratory Test 

Results Points

Resistivity

(ohm-cm)
1980 5

pH 10.8 3

Redox Potential

(mV)
324 0

Sulfides

(Positive, Trace, Negative)
6 3.5

Moisture

(Poor, Fair, or Good)
Fair 1

Total Points: 12.5

total points > 10  corrosive

total points < 10  non-corrosive

CONCRETE REQUIREMENTS

Ref 1: ACI 318, Part 3, Chapter 4

Ref 2: NAVFAC DM 7.2 pg 146

422 0.0422 Negligible

to convert mg/kg (ppm) to weight ratio divide by 1,000,000 and to obtain % ratio multiply by 100

Ref 1: ACI 318, Part 3, Chapter 4 Ref 2: NAVFAC DM 7.2 pg 146

0.00 to 0.10, Negligible and Type I Cement

0.10 to 0.20, Moderate, and Type II Cement  (typical for seawater)

0.20 to 2.00, Severe, and Type V Cement Ref 3:FHWA GEC 4 Ground Anchors page 136 

over 2.00, Very Severe, and Type V Cement with pozzolan

CRITICAL VALUES FOR GROUND AGGRESSIVENESS

Ref: FHWA DP-68-IR, as summarized in Fang (1991)

Test

Laboratory Test 

Results

Reference

Standard Critical?

Resistivity 1980 ASTM G57 YES

pH 10.8 ASTM G51 NO

Sulfate 422 CalDOT 407 NO

Chlorides 139 CalDOT 422 YES BDL : Below detectable limitsabove 100ppm

Type I

Critical

Values

below 2000 ohm/cm

below 4.5

above 500 ppm

if Sulfates in soil greater than 0.5%, or more than 1200 

ppm in groundwater, need Type V Cement

Determine Sulfate content par AASHTO T-290.  For Sulfate 

content between 0.1% and 0.2% use Type II cement, For 

Sulfate content between 0.2% and 22% use Type V 

cement and Sulfate content gretaer than 2% use Type V 

plus pozzolan. 

JSUMC - Care Tower

CORROSIVE

1kg=1,000g=1,000,000mg

Water Soluble

Sulfate in Soil

(mg/kg or ppm)

Water Soluble

Sulfate in Soil

(% by weight)
Exposure

Type Cement Type

\\langan.com\data\PAR\data1\101166101\Project Data\_Discipline\Geotechnical\Reports\Care Tower Prelim Rpt\Lab Testing\Soil Corrosion Analysis New (ASTM A674-18)



CORROSION POTENTIAL EVALUATION

Project: Location: Composite CT-4

Location: Neptune, NJ Sample: COMPOSITE

Job Number: 101166101 Depth: 0'-5'

CORROSION POTENTIAL FOR GRAY & DUCTILE CAST IRON-PIPE

Ref: ASTM A674-18 1 megaohm-cm= 1,000,000 ohm-cm

Soil Characterisitics

Laboratory Test 

Results Points

Resistivity

(ohm-cm)
2740 1

pH 11 3

Redox Potential

(mV)
366 0

Sulfides

(Positive, Trace, Negative)
6.3 3.5

Moisture

(Poor, Fair, or Good)
Fair 1

Total Points: 8.5

total points > 10  corrosive

total points < 10  non-corrosive

CONCRETE REQUIREMENTS

Ref 1: ACI 318, Part 3, Chapter 4

Ref 2: NAVFAC DM 7.2 pg 146

383 0.0383 Negligible

to convert mg/kg (ppm) to weight ratio divide by 1,000,000 and to obtain % ratio multiply by 100

Ref 1: ACI 318, Part 3, Chapter 4 Ref 2: NAVFAC DM 7.2 pg 146

0.00 to 0.10, Negligible and Type I Cement

0.10 to 0.20, Moderate, and Type II Cement  (typical for seawater)

0.20 to 2.00, Severe, and Type V Cement Ref 3:FHWA GEC 4 Ground Anchors page 136 

over 2.00, Very Severe, and Type V Cement with pozzolan

CRITICAL VALUES FOR GROUND AGGRESSIVENESS

Ref: FHWA DP-68-IR, as summarized in Fang (1991)

Test

Laboratory Test 

Results

Reference

Standard Critical?

Resistivity 2740 ASTM G57 NO

pH 11 ASTM G51 NO

Sulfate 383 CalDOT 407 NO

Chlorides 131 CalDOT 422 YES BDL : Below detectable limits

above 500 ppm

above 100ppm

Type I

if Sulfates in soil greater than 0.5%, or more than 1200 

ppm in groundwater, need Type V Cement

Determine Sulfate content par AASHTO T-290.  For Sulfate 

content between 0.1% and 0.2% use Type II cement, For 

Sulfate content between 0.2% and 22% use Type V 

cement and Sulfate content gretaer than 2% use Type V 

plus pozzolan. 

Critical

Values

below 2000 ohm/cm

below 4.5

JSUMC - Care Tower

NOT CORROSIVE

1kg=1,000g=1,000,000mg

Water Soluble

Sulfate in Soil

(mg/kg or ppm)

Water Soluble

Sulfate in Soil

(% by weight)
Exposure

Type Cement Type

\\langan.com\data\PAR\data1\101166101\Project Data\_Discipline\Geotechnical\Reports\Care Tower Prelim Rpt\Lab Testing\Soil Corrosion Analysis New (ASTM A674-18)
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Historic Topographic Maps 

  



EDR Historical Topo Map Report

Inquiry Number:

6 Armstrong Road, 4th floor 
Shelton, CT 06484
Toll Free: 800.352.0050 
www.edrnet.com

with QuadMatch™

JSUMC

1945 NJ-33

Neptune, NJ 07753

November 13, 2024

7820492.4



EDR Historical Topo Map Report 

EDR Inquiry # 

Search Results:

P.O.#
Project:

Maps Provided:

Disclaimer - Copyright and Trademark Notice

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, LLC or its affiliates. All other trademarks used herein 
are the property of their respective owners.

page-

Coordinates:

Latitude: 
Longitude: 
UTM Zone: 
UTM X Meters: 
UTM Y Meters: 
Elevation:

Contact:

Site Name: Client Name:

2019

2016

2014

1995

1989

1981

1970

1954

1943

1902

1901

1893

1888

11/13/24

JSUMC Langan
1945 NJ-33 300 Kimball Drive, 4th Floor
Neptune, NJ 07753 Parsippany, NJ 07054-2172

7820492.4 Rebecca Blocker

EDR Topographic Map Library has been searched by EDR and maps covering the target property location as provided by
Langan were identified for the years listed below. EDR’s Historical Topo Map Report is designed to assist professionals in
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topo Map Report includes a
search of a collection of public and private color historical topographic maps, dating back to the late 1800s.

NA 40.208933 40° 12' 32" North

NA -74.041296 -74° 2' 29" West
Zone 18 North
581585.37
4451387.83
36.00' above sea level

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, LLC.  It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources.  This Report is provided on an
“AS IS”, “AS AVAILABLE” basis.   NO WARRANTY EXPRESS OR IMPLIED IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT.
ENVIRONMENTAL DATA RESOURCES, LLC AND ITS SUBSIDIARIES, AFFILIATES AND THIRD PARTY SUPPLIERS DISCLAIM ALL WARRANTIES, OF ANY
KIND OR NATURE, EXPRESS OR IMPLIED, ARISING OUT OF OR RELATED TO THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN
THIS REPORT, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES REGARDING ACCURACY, QUALITY, CORRECTNESS, COMPLETENESS,
COMPREHENSIVENESS, SUITABILITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT,
MISAPPROPRIATION, OR OTHERWISE. ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, LLC OR ITS
SUBSIDIARIES, AFFILIATES OR THIRD PARTY SUPPLIERS BE LIABLE TO ANYONE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
CONSEQUENTIAL OR OTHER DAMAGES OF ANY TYPE OR KIND (INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS, LOSS OF USE, OR LOSS OF
DATA), ARISING OUT OF OR IN ANY WAY CONNECTED WITH THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN THIS REPORT.
Any analyses, estimates, ratings, environmental risk levels, or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property.  Only an assessment
performed by a qualified environmental professional can provide findings, opinions or conclusions regarding the environmental risk or conditions in, on or at any
property.
Copyright 2024 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

7820492 4 2



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

2019 Source Sheets

2019
Asbury Park

7.5-minute, 24000

2016 Source Sheets

2016
Asbury Park

7.5-minute, 24000

2014 Source Sheets

2014
Asbury Park

7.5-minute, 24000

1995 Source Sheets

1995
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1995

7820492 4 3



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1989 Source Sheets

1989
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1986

1981 Source Sheets

1981
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1976

1970 Source Sheets

1970
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1970

1954 Source Sheets

1954
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1941

7820492 4 4



page

Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1943 Source Sheets

1943
Asbury Park

7.5-minute, 24000
Aerial Photo Revised 1941

1902 Source Sheets

1902
Navesink

30-minute, 125000

1901 Source Sheets

1901
Asbury Park

15-minute, 62500

1893 Source Sheets

1893
Asbury Park

15-minute, 62500

7820492 4 5
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Topo Sheet Key
This EDR Topo Map Report is based upon the following USGS topographic map sheets.

-

1888 Source Sheets

1888
Asbury Park

15-minute, 62500

7820492 4 6



Historical Topo Map

page

SITE NAME:
 ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE

NW      N        NE

2019

0 Miles 0.25 0.5 1 1.5

JSUMC
1945 NJ-33
Neptune, NJ 07753
Langan

TP, Asbury Park, 2019, 7.5-minute
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Historical Topo Map
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This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE
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JSUMC
1945 NJ-33
Neptune, NJ 07753
Langan

TP, Asbury Park, 2016, 7.5-minute
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Historical Topo Map
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This report includes information from the 
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-
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1945 NJ-33
Neptune, NJ 07753
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TP, Asbury Park, 2014, 7.5-minute
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Historical Topo Map
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SITE NAME:
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This report includes information from the 
following map sheet(s).

-

EW

SW      S       SE
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TP, Asbury Park, 1995, 7.5-minute
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Historical Topo Map

page
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This report includes information from the 
following map sheet(s).

-
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TP, Asbury Park, 1989, 7.5-minute
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Historical Topo Map

page

SITE NAME:
 ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-
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1945 NJ-33
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TP, Asbury Park, 1981, 7.5-minute
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Historical Topo Map
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CLIENT:

This report includes information from the 
following map sheet(s).

-
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1945 NJ-33
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TP, Asbury Park, 1970, 7.5-minute

7820492 4 13

APPROXIMATE
SITE LIMITS



Historical Topo Map

page

SITE NAME:
 ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-
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Historical Topo Map
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CLIENT:

This report includes information from the 
following map sheet(s).

-
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TP, Asbury Park, 1943, 7.5-minute
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Historical Topo Map
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SITE NAME:
 ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-
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TP, Navesink, 1902, 30-minute
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Historical Topo Map
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SITE NAME:
 ADDRESS:

CLIENT:

This report includes information from the 
following map sheet(s).

-
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Historical Topo Map
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This report includes information from the 
following map sheet(s).
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Historical Topo Map
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This report includes information from the 
following map sheet(s).
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The EDR Aerial Photo Decade Package

JSUMC

1945 NJ-33

Neptune, NJ 07753

Inquiry Number:

November 13, 2024

7820492.8

6 Armstrong Road, 4th floor
Shelton, CT 06484
Toll Free: 800.352.0050
www.edrnet.com



2019 1"=500' Flight Year: 2019 USDA/NAIP

2015 1"=500' Flight Year: 2015 USDA/NAIP

2010 1"=500' Flight Year: 2010 USDA/NAIP

2006 1"=500' Flight Year: 2006 USDA/NAIP

1995 1"=500' Acquisition Date: March 29, 1995 USGS/DOQQ

1985 1"=500' Flight Date: March 16, 1985 USDA

1974 1"=500' Flight Date: March 13, 1974 EDR Proprietary Aerial Viewpoint

1970 1"=500' Flight Date: February 21, 1970 USGS

1963 1"=500' Flight Date: May 13, 1963 USDA

1961 1"=500' Flight Date: May 04, 1961 EDR Proprietary Aerial Viewpoint

1953 1"=500' Flight Date: April 22, 1953 USGS

1951 1"=500' Flight Date: February 25, 1951 EDR Proprietary Aerial Viewpoint

1940 1"=500' Flight Date: April 06, 1940 EDR Proprietary Aerial Viewpoint

1931 1"=500' Flight Date: January 01, 1931 EDR/EdrAerials

EDR Aerial Photo Decade Package 11/13/24

JSUMC

Site Name: Client Name:

Langan
1945 NJ-33 300 Kimball Drive, 4th Floor
Neptune, NJ 07753 Parsippany, NJ 07054-2172
EDR Inquiry # 7820492.8 Contact: Rebecca Blocker

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR’s
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo
per decade.

Search Results:

Year Scale Details Source

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more
information contact your EDR Account Executive.

Disclaimer - Copyright and Trademark Notice

Copyright 2024 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission.

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, LLC or its affiliates. All other trademarks used herein
are the property of their respective owners.

7820492 8- page 2

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, LLC.  It cannot
be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources.  This Report is provided on an
“AS IS”, “AS AVAILABLE” basis.   NO WARRANTY EXPRESS OR IMPLIED IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT.
ENVIRONMENTAL DATA RESOURCES, LLC AND ITS SUBSIDIARIES, AFFILIATES AND THIRD PARTY SUPPLIERS DISCLAIM ALL WARRANTIES, OF ANY
KIND OR NATURE, EXPRESS OR IMPLIED, ARISING OUT OF OR RELATED TO THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN
THIS REPORT, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES REGARDING ACCURACY, QUALITY, CORRECTNESS, COMPLETENESS,
COMPREHENSIVENESS, SUITABILITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT,
MISAPPROPRIATION, OR OTHERWISE. ALL RISK IS ASSUMED BY THE USER.  IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, LLC OR ITS
SUBSIDIARIES, AFFILIATES OR THIRD PARTY SUPPLIERS BE LIABLE TO ANYONE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL,
CONSEQUENTIAL OR OTHER DAMAGES OF ANY TYPE OR KIND (INCLUDING BUT NOT LIMITED TO LOSS OF PROFITS, LOSS OF USE, OR LOSS OF
DATA), ARISING OUT OF OR IN ANY WAY CONNECTED WITH THIS REPORT OR ANY OF THE DATA AND INFORMATION PROVIDED IN THIS REPORT.
Any analyses, estimates, ratings, environmental risk levels, or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to
provide, nor should they be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property.  Only an assessment
performed by a qualified environmental professional can provide findings, opinions or conclusions regarding the environmental risk or conditions in, on or at any
property.
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Existing Foundation Drawings – D&T Tower and Northwest Tower 

  

























 

 

 

 

 

 

 

ATTACHMENT D 

 

Landfill Exhibit prepared by the Elm Group 
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