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Geotechnical, Hydrological and 
Environmental Assessment 
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Assignment from  

The Valley Hospital 

 • Geotechnical analysis of subsurface condition 

 

• Hydrological Study  

 

• Environmental assessment of the site 
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Information Reviewed  

• Prior soil boring data and area geology  

 

• New soil boring data 

 

• Well water data  
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Issues Evaluated 

• Soil ability to support the proposed buildings 

 

• Excavation of soil and rock 

 

• Dewatering 

 

• Disposal of excavated materials and water   

5 



Findings and Conclusions  

Soil Support 

• Geology indicated that the hospital site and surrounding 
sites are covered with same geologic formation: Glacial 
drift over sandstone bedrock. 
 

• Soil borings confirmed this geology and revealed that soil 
is dense sand and gravel and will support all buildings on 
conventional foundations. 
 

• Excavations for underground structures may require a 
soil support system, unless safe slope can be provided. 
All tie-backs required for the system’s stability will be 
located entirely on the hospital property. 
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Basis For Findings and  

Conclusions of Soil Support  

• Approximately 100 soil borings:  

⁻ “B” borings performed  in 1995  

⁻ “B 100 and 200 series” performed in 2007 and   
2009 

⁻ “TB 500 and 600 series” borings performed 
between 2010 and 2013 

 

• All borings evaluated to determine subsurface 
soils and rock conditions, as well as bearing 
capacity.  
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Basis For Findings and  
Conclusions of Soil Support 
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Basis For Findings and 

Conclusions of Soil Support  
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Basis For Findings and  

Conclusions of Soil Support 
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Findings and Conclusions  

Excavation of Subsurface Materials 

• Approximately 120,000 cubic yards of soil will need to 
be removed. 

 

• Versus former calculation of 331,000 cubic yards  
 

• Minimal amount of rock (less than 200 CY) may need to 
be removed  from two spots: northeast corner of North 
Building and southwest corner of new garage. 

 

• Versus former calculation of 2,519 cubic yards of rock  
throughout the building footprints 
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Findings and Conclusions   

Excavation of Subsurface Materials 

• Approximately 120,000 CY of soil equate to  

    8,000 to 8,200 trucks (15-cubic yard capacity). 
 

• Versus Council’s calculation of 22,000 trucks in earlier 
plan  
 

• Soil was tested and complies with NJDEP Residential Site 
Standards. 
 

• Excavated materials can be removed and used as clean 
fill. 
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Basis For Findings and Conclusions 

Excavation of Subsurface Materials 

• Took proposed building plan and added Finished Floor Elevations and Bottom 
of Excavation Elevations for all buildings. 

– Finished Floor Elevation: From Mean Sea Level to top of building’s lowest 
floor 

– Bottom of Excavation Elevation: Finished Floor Elevation  

 plus one to five feet of additional excavations depending on location 

  

• Evaluated approximately 100 soil borings to determine subsurface soil 
conditions and determine the top of rock contours.  
 

• Used underground rock contours to develop Top of Rock Exhibit, which 
incorporates building and top of rock elevations. 

 

• Calculated quantity of subsurface materials to be removed. 
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Basis For Findings and Conclusions 

Excavation of Subsurface Materials 

14 



Basis For Findings and Conclusions  

Excavation of Subsurface Materials 
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Basis For Findings and Conclusions 

Excavation of Subsurface Materials 
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Basis For Findings and Conclusions  

Excavation of Subsurface Materials 
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Basis For Findings and Conclusions 

Excavation of Subsurface Materials 

Method of Rock Removal if required: 

 

• The Project is still under design. The Architect and 
Structural Engineer, after review of all available 
information, may be able to minimize rock excavations 

 

• There are a variety of methods to remove rock. The 
appropriate method will be selected based on desire to 
mitigate noise and vibration impact on the hospital and 
the neighborhood 
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Basis For Findings and Conclusions 

Excavation of Subsurface Materials 

 

• Harmonic Frequency is an amplified vibration  

     that can be associated with potential rock dislodging.  

 

• It is not an issue on this site because the existing 
surrounding structures are not supported directly on 
rock.  
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Findings and Conclusions  

Dewatering   

• Dewatering will be required for Central Plant portion of 
North Building.  

 

• Dewatering may be required for the North Building, 
depending on season and natural fluctuations of water 
table.  

 

• Dewatering may not be required for Phillips garage. 

20 



Findings and Conclusions 

Dewatering  
• Dewatering amount ranges from 0 GPD to 300,000 GPD, 

dependent on season and natural fluctuations of the water 
table, with an average of 200,000 GPD for six  months. 

 

• Versus prior amount of as much as 570,000 GPD for one year 
 

• Maximum decrease in water table under any area home 
through hospital pumping will be LESS than the decrease in 
the water table caused by natural water table fluctuations 
over the past two years.  

 

• Dewatering will be accomplished through the use of a well 
point system and continuous pumping, with pumps placed at 
several locations, all on hospital property. 
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Findings and Conclusions 

Dewatering  

• Water tested and meets NJDEP Residential Site Standards so it 
can be disposed of directly into Ridgewood’s Sanitary or Storm 
Water system, or directly injected into the ground. 

 

• Proposed methods of disposal: 

• Village of Ridgewood’s Storm Water system  

• Village of Ridgewood’s Sanitary Water system 
 

• In case of catastrophic failure of Ridgewood’s Sanitary or Storm 
Water Sewer system, or in the event of a extraordinary storm 
that overwhelms Ridgewood’s systems, water will be directly 
injected into the ground via injection wells located entirely on 
the hospital’s property. 
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Basis For Findings and Conclusions 

Dewatering 

• Water was tested for contaminants and found to meet 
the NJDEP Residential Site Standards. 

• The hospital can discharge 300,000 GPD of water flow 
into the Village Stormwater System, subject to obtaining 
a NJDEP Permit. 
 

• Village Engineer has confirmed that Village Sanitary 
Sewer system can accommodate more than the 
anticipated maximum flow of 300,000 GPD of additional 
water flow and is willing to accept such flow. 
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Basis For Findings and Conclusions 

Dewatering 
 

• Injection Tests were conducted and established that 
pumped water can be injected into wells placed entirely 
on the hospital’s property without adverse impact on 
the ground water levels, if faced with a catastrophic 
failure in Ridgewood’s systems. 
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Basis For Findings and Conclusions 

Dewatering 

• Performed Groundwater Elevation Study from June  2010 to 
date, via monitoring four ground water wells installed on the 
Hospital property. The wells were equipped with data 
loggers that monitor the water level in the wells 24/7.  

 
 

• The Study established that water table elevation fluctuated 
during that period from a low elevation of 78 feet above 
Mean Sea Level (or approximately 26 feet below ground) to a 
high elevation of 89 feet above Mean Sea Level (or 
approximately 15 feet below ground).  
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Basis For Findings and Conclusions 

Dewatering 

• Took proposed building plan, which included  Bottom 
of Excavation Elevations for all buildings and added 2 
feet of additional depth to determine volume of water 
to be removed per day. 

 

• Plotted on a plan the underground contours of the 
ground water table surface that would result from the 
dewatering of the excavations. The surface of the water 
contours was plotted around the proposed excavations 
and under the  homes in the area. This is commonly 
referred to as Cone of Depression.   
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Basis For Findings and Conclusions 

Dewatering 

• The Plan establishes that the largest decrease in the 
water table under any area home as a result of 
dewatering is 10 feet, which is LESS than the natural 
fluctuation of the water table. 

 

• Additionally, both the evaluation of the soil borings 
and the Rutgers University Soil Survey establish that 
soil composition below the hospital and the 
surrounding area consists of dense sand and gravel, 
which is not susceptible to settlement because of 
loss of buoyancy. 
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Basis For Findings and 

Conclusions of Dewatering 
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Basis For Findings and  

Conclusions of Dewatering 
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Basis For Findings and  

Conclusions of Dewatering 
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Basis For Findings and  

Conclusions of Dewatering 
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Basis For Findings and  

Conclusions of Dewatering 
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Conclusion Review  

Soil Support 

• Soil borings reveal that soil is dense material consisting 
of sand and gravel and will support all buildings as 
proposed. 

 

• Excavations for underground structures may require a 
soil support system, unless safe slope can be provided.  

 

• All tie-backs to contain soil during excavation will be 
located entirely on hospital property. 
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Conclusion Review 

Excavation of Subsurface Materials 

• Approximately 120,000 cubic yards of soil will need to 
be removed. 
 

• Versus former calculation of 331,000 cubic yards  
 

• Minimal amount of rock (less than 200 CY) may need to 
be removed  from two spots: northeast corner of North 
Building and southwest corner of new garage. 
 

• Versus former calculation of 2,519 cubic yards of rock  
throughout the building footprints 
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Conclusion Review  

Excavation of Subsurface Materials 
 

• Approximately 120,000 CY of soil and the 200 CY of rock  
equate to 8,000 to 8,200 trucks (15-cubic yard capacity). 
 

 

• Versus Council’s calculation of 22,000 trucks in earlier 
plan  
 

• Soil was tested and complies with NJDEP Residential 
Site Standards. 
 
 

• Soil and rock can be removed and used as clean fill. 
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Conclusion Review  

Dewatering  

• Dewatering will be required for Central Plant 
portion of North Building.  

 

• Dewatering may be required for the North 
Building, depending on season and natural 
fluctuations of water table.  

 

• Dewatering may not be required for Phillips 
garage. 
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Conclusion Review 

Dewatering  

• Dewatering amount ranges from 0 GPD to maximum 300,000 
GPD,  dependent on season and natural fluctuations of water 
table for six months. Note average will be less. 
 

• Versus prior amount of as much as 570,000 GPD for one-year 
 

• Maximum decrease in water table under any area home 
through hospital pumping, will be LESS than the decrease in 
water caused by natural water table fluctuations over the 
past two years. 
 

• Dewatering can be accomplished via a well point system and 
continuous pumping with pumps placed at several locations, 
all on hospital property. 
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Conclusion Review 

Dewatering  

• Water tested and meets NJDEP Residential Site Standards so 
can be disposed of directly into Ridgewood’s Sanitary or 
Storm Water system or directly injected into the ground. 
 

• Proposed methods of disposal: 

⁻ Village of Ridgewood’s Storm Water System 

⁻ Village of Ridgewood Sanitary Water System 
 

• In case of catastrophic failure of Ridgewood’s Sanitary or 
Storm Water Sewer System, or in the event of a 
extraordinary storm that overwhelms Ridgewood’s systems, 
water will be directly injected into ground via injection wells 
located entirely on hospital property . 
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