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INTRODUCTION 

Purpose of Study 

Scientific investigations, performed by the United States Geological Survey (USGS) and the New Jersey 

Department of Environmental Protection (NJDEP), indicate that groundwater mounding occurs beneath 

stormwater management structures designed to infiltrate stormwater runoff. When recharge is 

concentrated in a small area, it can cause groundwater mounding that might affect nearby structures. 

According to the New Jersey Administrative Code (N.J.A.C), section 7:8-5.2(h), “Whenever the 

stormwater management design includes one or more BMPs that will infiltrate stormwater into subsoil, 

the design engineer shall assess the hydraulic impact on the groundwater table and design the site, so as to 

avoid adverse hydraulic impacts.” 

 

The purpose of this analysis is to evaluate the groundwater mounding beneath the stormwater 

detention/infiltration system for the proposed project. 

 

Project Location and Description 

The subject property occupies Block 118.02, Lot 1 and measures 46,875.00 square feet (1.076 acres) in 

area. The site is currently occupied by a 2 1/2-story frame dwelling, a sidewalk, a paved driveway and 

landscaped areas. The site slopes downward towards the western portion of the property. The proposed 

project includes the construction of a 3-story multifamily residential building, along with  a parking lot, 

lighting and landscaping improvements. 

 

MOUNDING ANALYSIS 

Methodology 

In order to determine the magnitude of the groundwater mounding under the proposed 

detention/infiltration system, the Hantush Spreadsheet, a model developed by USGS, is used. “The 

Hantush Spreadsheet calculates the maximum height of the transient mounding formed and assumes all 

groundwater flow is horizontal above an infinite aquifer. The maximum height of the mounding occurs 

when the entire volume of runoff has been infiltrated into the subsoil through the bottom of a BMP.” 

 

Following is a summary of the input parameters needed to run the analysis: 
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Input Parameter Value for Initial Model 
Recharge Rate, R ½ the lowest tested permeability rate, determined in accordance 

with Appendix E, of the most hydraulically restrictive layer 
located between the basin bottom and the SHWT. Values are 
between 0.5 in/hr. to 10 in/hr.  
 

Specific Yield, Sy Default value 0.15 and up to a maximum value 0.2, with 
supporting soil test results  
 

Horizontal Hydraulic 
Conductivity, Kh  
 

In the coastal plain: 5 x recharge rate  
Outside the coastal plain: 1 x recharge rate  

Basin length, x  
 

½ the proposed basin length  
 

Basin width, y  
 

½ the proposed basin width  
 

Duration of Infiltration Period, t  
 

Time for infiltrating the runoff volume through the BMP using the 
recharge rate above. Maximum value is 72 hr.  
 

Initial Thickness of Saturated 
Zone, hi(0)  
 

Default value 10 ft. and up to a maximum value of 75 ft.* with 
supporting continuous boring test results.  
 

*The maximum is based on the preliminary results of research conducted by the USGS. The exact value 
may be subject to revision based on the final results of the research. 
 

Analysis 

Recharge: 

Based on the soil investigation performed by Managing Partner, dated 11/17/2025, the soils at the site, 

where the proposed stormwater system is to be constructed are K-3 type soils, with an average 

permeability rate of 3.4 in/hr.  For the mounding analysis purposes a soil permeability of 1.7 in/hr.  is 

used after applying a factor safety of 2 as required by NJDEP design criteria. 

 

Specific Yield: 

The default value of 0.15 is used in the analysis. However, shall be noted that due to the characteristics of 

the soil on site, the actual specific yield might be higher. 

  

Horizontal Hydraulic Conductivity: 

The project site is located in the Piedmont physiographic province (outside Coastal Plain) of New Jersey. 

Therefore, the horizontal hydraulic conductivity is 1 times the soil permeability (1.7 in/hr.). 
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Basin Length and Width: 

The proposed system is 64.75 feet long x 9.00 feet wide as shown on the Drainage Plan prepared and 

provided by AWZ Engineering, Inc.  

 
Duration of Infiltration Period: 
 
The drain time for the proposed system is 7.7 hours (see appendix A). 
 
Initial Thickness of Saturated Zone: 
 

The actual thickness of saturated zone beneath the proposed system was not determined during the soil 

investigation. Therefore, a default value of 10 ft. (conservative) is used in the analysis. 

 

The Hantush Spreadsheet is presented below to show the groundwater mounding determination. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Input Values
1.70 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

1.70 Kh
32.375 x 1/2 length of basin (x direction, in feet)

4.500 y 1/2 width of basin (y direction, in feet)
7.70 t Duration of infiltration period (hours)

10.00 hi(0) Initial thickness of saturated zone (feet)

13.221 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period) 
3.221 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-water 
Mounding, in feet

Distance from 
center of basin in x 
direction, in feet

3.221 0
3.199 10
3.034 20
2.176 30
0.455 40
0.065 50
0.008 60
0.003 70
0.002 80
0.002 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made 
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific 
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to 
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values identified 
as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These 
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of 
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS 
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the 
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the coastal plain; Kh=R outside the coastal plain 

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re-Calculate Now
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CONCLUSION 
 
The maximum groundwater mounding height, as measured upward from the Seasonal High Groundwater 

Table (no SHWT was observed up to elevation 93.50 ft, per Test Pit 1 results), was determined to be  

3.22 ft. (elevation 96.72 ft.), which does not reach the bottom of the proposed detention/infiltration 

system (elevation 97.00’). Therefore, no adverse impacts on the groundwater are anticipated and further 

evaluation is not required. 
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AWZ ENGINEERING, INC. JOB

150 River Road, Suite B3 SHEET NO.  OF  

Montville, NJ 07045 CALCULATED BY CE

(973) 588-7080 CHECKED BY AAK  

www.awzengineering.com SCALE

DRAINAGE BASIN INFILTRATION TIME CALCULATIONS

Terms Describing Soil Permeability Permeability
Permeability Class (in/hr.)

Very Rapid  K 5
Rapid  K 4
Moderately Rapid  K 3
Moderate  K 2
Moderately Slow  K 1
Slow   K 0

Permeability Test Class Range  = K-3
Measured Permeability at the site =  in/hr. (Average)
Use Factor of Safety = 2

Design Permeability "K" = Actual Permeability
Factor of Safety

K = in/hr.

Average Depth of Drainage Basin to Groundwater Level "Davg" =
Bottom Depth of Drainage Basin to Groundwater Level "d" =

Hydraulic Gradient "I" = Davg/d =

Area of Infiltration "A" = sf

The Rate of Infiltration "Qi" = KIA (Darcy's Equation)
Qi = cf/hr.

Drainage Basin Volume "Qs" = cf

Design Drainage Basin Drain Time = Qs

Qi

Design Drainage Basin Drain Time = hours

Design Drainage Basin Infiltration Time < 72 hours (OK)

22-0810

DATE 3/4/2026

DATE

> 20
6.0 - 20
2.0 - 6.0
0.6 - 2.0
0.2 - 0.6

< 0.2

3.4

1.7

7.7

5.02
3.50

1.43

582.75

118.41

906.90


