


Sharp Road Switch
Stormwater Management Report  Revision 0 
April 23rd, 2025 

Page 2 
 

 
Site Location .................................................................................................................................... 3  

Project Description ......................................................................................................................... 3  

Pre-Construction Stormwater Management Conditions ................................................................ 3  

Post-Construction Stormwater Management Conditions .............................................................. 4  

Stormwater Management Details .................................................................................................. 6  

Stormwater Runoff Quantity Impacts ............................................................................................ 7  

Stormwater Runoff Quality Impacts ............................................................................................... 8  

Groundwater Recharge Impacts ..................................................................................................... 8  

Green Infrastructure ....................................................................................................................... 9  

Conclusion ..................................................................................................................................... 11  

References .................................................................................................................................... 12  

Attachment A  Stormwater Calculations .................................................................................... 13  

Attachment B  Grading, Utility, and Soil Erosion and Sediment Control Drawings .................... 69 

Attachment C  Site Location, Site Survey, and Flood Map ......................................................... 80  

Attachment D  Station Surfacing Stone Curve Number Calculations ......................................... 84 

Attachment E  Pre and Post Development Drainage Plan and Surface Conditions ................... 86 

Attachment F  Policy Map of the State Development and Redevelopment Plan ...................... 91 

Attachment G  Geotechnical Investigation ................................................................................. 94  

Attachment H  Operations & Maintenance Plan ...................................................................... 155 

 

 



Sharp Road Switch
Stormwater Management Report  Revision 0 
April 23rd, 2025 

Page 3 
 

The existing property is located in the Township of Evesham, Burlington County, New Jersey and 
is owned by Public Service Electric & Gas (PSE&G). The propert  total area is approximately 58.4 
acres, located between N Elmwood Rd to the west, Church Rd to the north, Sharp Rd to the east, 
and Evesboro - Medford Rd to the south. There is an existing PSE&G substation (
Switching Station) on the west side of the property. The existing substation and access road 
comprise approximately 7 acres. The new Sharp Road Switch project is planned for the east side 
of the property. Areas around the property include residential neighborhoods, 
townhomes/apartments, and trees/ponds/green space. See Attachment C for the site survey. 

The overall scope of the project is to enhance the reliability of the PSE&G electrical grid by 
installing new electrical equipment and circuits. The proposed project consists of the 
construction of a new substation (Sharp Road Switch) to the east of 
Corner Switching Station. Sharp Road Switch will include the installation of the following items:   

 230/69kV transformer with associated oil containment 
  x control house enclosure 
 Electrical equipment of appropriate voltage class 
 Overhead and underground line termination structures 
 Spread footer or slab-on-grade type foundations for all equipment 
 Retaining walls 
 Grading, site development, and fence for the new substation pad area 

The proposed soil disturbances will be made throughout the eastern half of the property within 
non-wetland area. The proposed area to be disturbed is approximately 3.43 acres and is shown 
in the attached soil erosion and sediment control plans (see Attachment B). There are also 
additional short term temporary disturbance areas for underground and overhead utility work.  

The project also includes the installation of new equipment and steel structures on existing 
foundations, and a perimeter security upgrade at the existing Cox's Corner Switching station. The 
new perimeter security upgrades will consist of a combination of a new security fence and walls 
in strategic locations to improve the station physical security. These additions are within the 
existing substation extents and have minimal cover condition impacts, so they are not included 
in the scope of the stormwater system design covered in this report. 

Pre-
The property currently consists of the its connecting access 
drive to Sharp Rd. The remainder of the site, on which the proposed Sharp Road Switch station 
is to be developed, is primarily pervious open space and wooded area. A stream runs north-south 

. 
The specific areas of each surface type can be seen in Table 1. According to the Natural Resources 
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Conservation Service (NRCS) web soil survey, the site is primarily covered with Holmdel loamy 
sand, 0-5% slopes. The NRCS hydrologic soil group for the site is defined C  based on the soil 
survey and site geotechnical investigation.  
 
The existing site drainage patterns and drainage sub-basins can be seen in Attachment E. Runoff 
from the Sharp Road Switch project area flows directly or indirectly to the stream running along 
the western side of the project site. Two culverts are provided under the existing access drive to 
connect the stream and connect wetland areas on both sides of the access drive. 
 
Table 1 below summarizes the pre-construction conditions including areas, cover type, and NRCS 
TR-55 curve numbers used to compute the volume, timing, and velocity of stormwater runoff 
produced.  
 
Table 1  Pre-Construction Site Cover Conditions 

 

Post-
The project will require earthwork activities and soil disturbances to prepare the property for 
substation development. The site will be cleared of trees within the project area and the topsoil 
will be stripped within the limits of the proposed construction areas. After topsoil stripping, 
grading will occur to raise, level, and improve drainage on the site. After grading, the site will be 

below grade infrastructure will be installed. Following this installation, the foundations will be 
backfilled, and the site re-stabilized to final condition. Final site stabilization includes a 4

most of the site to promote runoff infiltration 

Sq. Ft. Acres

0 0

0 0

151,234 3.47

0 0

0 0

151,234 3.47

0 0Total Impervious Area=

*Oil containment area is assumed to behave hydraulically as substation surfacing.

Since station access drives are evaluated with a curve number of 98, access drive area is included in total impervious area. Trench is located 

under the building and foundation area.

Substation Driveway
Surfacing (Macadam/Asphalt)

Impervious
(Paved roads)

0% 98

Total Area= Composite Curve Number= 72

*Oil Containment
Controlled

Hydraulic Surface
0% 86.2

Open Area
Woods-Grass Combination

(Good Condition)
100% 72

Substation Surfacing
(4" Crushed Stone)

Custom Gravel 0% 86.2

Pre-Construction Site Cover Conditions

Common Label Cover Type
Area

% of Distrubuted Area
NRCS Curve Number 

(Group C soils)

Building and Foundations
Impervious

(Roof/Foundation)
0% 98
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as well as provide the grounding insulation necessary in substations for personnel safety. A 
further buildout of electrical substation equipment may be installed within the proposed fence 
in a future project. The site development and stormwater management design of this project is 
accounting for the expected equipment that may be installed in a future project. 
 
As described in the pre-construction conditions, the prevailing drainage from the site is generally 
towards the stream on the west side of the project area. This will be maintained in the site 
development of this project for the post-construction conditions. In the proposed site 
development work, the majority of the runoff generated by the redeveloped site will be captured 
onsite via the installation of new catch basins and infiltration basins. This basin system will 
facilitate runoff infiltration, connect individual basins using a series of pipes, and control outfall 
through an outlet control structure and pipe located near the stream. The system allows for the 
two infiltration basins to each collect and infiltrate runoff at various areas of the project site, but 
also distribute runoff among the other infiltration basin through the connecting pipe. For 
supporting documents, please reference Attachments A, B, and E. 
 
The pre-construction versus post-construction runoff quantity calculations for the site 
demonstrate that peak runoff rates outleting from the site will be reduced. An empirical 
observation of the pre and post development inputs indicated that a reduction in site runoff 
overall is occurring. The design intention is to capture more runoff, to infiltrate runoff into the 
soil using designated basins, and to address the uncontrolled runoff currently occurring in some 
areas of the property. All excess runoff from the project site and vicinity, whether controlled 
onsite or not, is ultimately draining into the nearby stream. 
 
The proposed construction activities at the Sharp Road Switch station will increase impervious 
area by 0.76 acres. This includes any additional impervious area from a further buildout of 
electrical substation equipment that may be installed within the proposed fence in a future 
project. The New Jersey Administrative Code (N.J.A.C.) 7:8-1.2 defines an impervious surface as 
a surface that has been covered with a layer of material so that it is highly resistant to infiltration 
by water. The proposed work will add 0.08 acres of oil containment, which will retain water 
temporarily until after a storm-event. The site composite curve number will increase by 11.4 from 
72.0 (pre-construction) to 83.4 (post-construction). The stormwater system capacity is designed 
for all increased runoff due to cover condition changes across the entire project site, and the 
grading design of the project site the runoff as feasible into the infiltration 
basins.  
 
Table 2 below summarizes the post-construction conditions including areas, cover type, and 
NRCS TR-55 curve numbers used to compute the volume, timing, and velocity of stormwater 
runoff produced. Oil containment areas will contain and hold water temporarily during and after 
any rain events and will discharge to adjacent grade via sump pumps. These areas are assumed 
to behave hydraulically as substation surfacing.  
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Table 2  Post-Construction Site Cover Conditions  

 
 

Details
Per New Jersey Administrative Code (N.J.A.C.) 7:8, 
defined as: 

1. Disturbance of one (1) or more acres of land since February 2, 2004; 
2. The creation of one-quarter (0.25) or more acres of 

February 2, 2004; 
3. The creation of one-quarter 

since March 2, 2021; or 
4. A combination of 2 and 3 above that totals an area of one-quarter acre of more. The 

same surface shall not be counted twice when determining if the combination area 
equals one-quarter acre or more. 

 
The limits of disturbance for this project encompass approximately 3.47 acres. Therefore, this 
project qualifies  since the area of disturbance is greater than the limits 
set by N.J.A.C. 7:8. A small scale infiltration system has been designed to meet the stormwater 
requirements set by N.J.A.C. 7:8 for a "major development  as described in the below sections; 
see Attachment B for stormwater system drawings. 

 

Sq. Ft. Acres

7822 0.18

3342 0.08

66647 1.53

48345 1.11

25079 0.58

151,234 3.47

32,901 0.76Total Impervious Area=

*Oil containment area is assumed to behave hydraulically as substation surfacing.

Since station access drives are evaluated with a curve number of 98, access drive area is included in total impervious area. Trench is 

located under the building and foundation area.

Substation Driveway
Surfacing 

(Macadam/Asphalt)

Impervious
(Paved roads)

17% 98

Total Area= Composite Curve 83.4

*Oil Containment Controlled Hydraulic Surface 2% 86.2

Open Area
Pasture/Grassland/Range

(Good Condition)
44% 74

Substation Surfacing
(4" Crushed Stone)

Custom Gravel 32% 86.2

Post-Construction Site Cover Conditions 

Common Label Cover Type
Area

% of Distrubuted Area
NRCS Curve Number 

(Group C soils)

Building and Foundations
Impervious

(Roof/Foundation)
5% 98
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In addition to the designed stormwater system, the proposed project also utilizes nonstructural 
stormwater management strategies recognized in the New Jersey Stormwater Best Management 
Practices Manual (BMP Manual) such as: 

1. Employing disconnected impervious surface areas (spread footings) where possible to 
break up runoff flows (N.J.A.C. 7:8-2.4(g)2) 

2.  to promote infiltration and improve 
runoff quality (N.J.A.C 7:8-2.4(g)4) 

3. Landscaping where possible to encourage water retention (N.J.A.C 7:8-2.4(g)7) 
4. Including oil containment areas for the transformers (N.J.A.C 7:8-2.4(g)9.iii) 

 
The use of an oil containment area provides the dual benefit of containing stormwater runoff 
temporarily during and after the storm event is over and filtering potential contaminants out of 
the water when it drains. Collectively, these non-  minimize the impact the 
proposed improvements will have on stormwater runoff and groundwater recharge. 

This project qualifies as a major development, which triggers the Stormwater Management 
requirements under N.J.A.C. 7:8. A detailed stormwater analysis of the pre and post construction 
conditions was performed to assess the runoff quantity impacts of the project. The small-scale 
infiltration basin BMPs are used to limit the post-construction peak discharges to 50, 75, and 80 
percent of the pre-construction peak discharges in response to the 2, 10, and 100-year design 
events, respectively, for both current and future conditions. See Attachment A for analysis 
calculations. The existing and proposed discharge rates for the 2, 10, and 100-year storm events 
can be seen below: 
 
Table 3  Peak Discharge Rates 

Pre-Construction 

Storm Event 
Current 

Discharge (cfs) 
Future Discharge 

(cfs) 
2 Year 1.92 2.91 

10 Year 5.01 6.69 
100 Year 12.33 17.37 

Post-Construction 
2 Year 0.72 1.35 

10 Year 3.55 5.02 
100 Year 9.66 12.60 

 
It should be noted that the area of impervious cover will be increased by 0.76 acres. To 
accommodate this change in cover, the project has proposed a system of connected infiltration 
basins metered by an individual outfall orifice. While each area of the site is identified as a 
different -  within the attachments, the site will act as a single management system 
with multiple runoff collection points due to the catch basins, connecting pipes (including 
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between infiltration basins) and the single outfall. As seen above in the pre and post construction 
discharge rates, the proposed improvements are in accordance with the stormwater runoff 
quantity requirements of N.J.A.C 7:8-5.6(b)1. 

As stated by N.J.A.C. 7:8-5.5 (a), evaluation of stormwater quality impacts is required if an 
additional one-quarter acre, or more, of motor vehicle surface is being proposed. The proposed 
improvements will have a net increase of 0.58 acres of motor vehicle surface, so the 
requirements will apply. Per N.J.A.C 7:8-5-
designed to reduce the post-construction load of total suspended solids (TSS) in stormwater 
runoff generated from the water quality design storm. Specifically, 
of the anticipated load, expressed as an annual average shall be achieved for the stormwater 
runoff from the net increase  
 
An infiltration basin designed in accordance with the New Jersey Stormwater BMP Manual will 
result in the minimum 80% of total suspended solid (TSS) removal. Thus, this project is 
satisfactorily addressing the water quality requirements in N.J.A.C. 7:8-5.5 by using infiltration 
basins to manage stormwater runoff. 
  
In addition to the proposed infiltration basin BMP, new oil containment areas will be constructed. 
These BMPs provide dual benefits of containing stormwater runoff temporarily during and after 
a storm event and filtering potential contaminants bout of the water when it drains. Therefore, 
the proposed BMPs will minimize the impact the proposed improvements will have on 
stormwater runoff quality. 

As required by N.J.A.C. 7:8-5.4(b) the groundwater recharge capacity of the site must be 
conserved by meeting one of the following conditions: 

i. That 100 percent of the average annual pre-construction groundwater recharge volume 
is maintained post-construction; or 

ii. That the difference between the pre-construction and post construction two-year storm 
runoff volume is infiltrated. 
 

As stated by N.J.A.C. 7:8-5.4(b).2, groundwater recharge requirements do not apply to projects 

and Redevelopment Plan shown in Attachment F, the Sharp Road Switch station is part of the 
Fringe Planning Area. Therefore, this site is not exempt from groundwater recharge impact 
considerations. 
 
As shown in the below table, the proposed infiltration basins will maintain more than 100% 
percent of the average annual pre-construction groundwater recharge volume post-
construction. Thus, this project is satisfactorily addressing the groundwater recharge 
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requirements in N.J.A.C 7:8-5.4(b)i. See Attachment A for the full calculations and the completed 
 

 
Table 4  Groundwater Recharge Summary 

Description Pre-Construction Post-
Construction % of Pre-

Construction 
Recharge 
Volume 

Annual Recharge Due to Surface 
Conditions (ft3) 

                    
139,039  

                       
81,600  

Annual BMP Recharge Volume 
Provided by West and East Basins (ft3) 

                                
-    

                     
122,616  

Total (ft3)                     
139,039  

                     
204,216  147% 

 
 

N.J.A.C. 7:8-5.3 includes a Green Infrastructure section highlighting appropriate BMPs to address 
Groundwater Recharge, Stormwater Quality, and Stormwater Quantity. 
 
As outlined in the respective sections above, series of small-scale infiltration basins have been 
designed to manage stormwater for the proposed project improvements. Per N.J.A.C. 7:8-5.3(b), 
small scale infiltration basins are limited to a maximum contributory drainage area of 2.5 acres. 
As shown on Attachment E, the maximum contributory drainage area for one basin is 2.08 acres, 
so the proposed small scale infiltration basins meet the drainage area requirements of N.J.A.C. 
7:8. 
 
The below table summarizes the evaluation and selection of available green infrastructure BMPs 
for the project. 
 
Table 5  BMP System Applicability 

BMP Component Description Project Applicability 
Cistern Quantity storage with a  

reuse requirement from  
a tank-like structure 

N/A. The proposed project has 
insufficient reuse capabilities for 
this system 

Dry Well Groundwater recharge 
component with below grade 
chamber 

Not selected. The proposed 
infiltration basin BMP addresses 
the groundwater recharge 
requirements. 

Grass Swale TSS Removal Not selected. The proposed 
infiltration basin BMP addresses 
the quality requirements for 
station drives. 
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BMP Component Description Project Applicability 
Green Roof Quantity storage component by 

way of impounding water on top 
of structures 

N/A. Limited building roof area 
for the proposed project, as well 
as significant concerns storing 
waters on critical electrical 
infrastructure such as the 
proposed control house. 

Manufactured Treatment  
Device 

TSS Removal on station outfalls 
lines 

Not selected. The proposed 
infiltration basin BMP addresses 
the quality requirements for 
station drives. 

Pervious Paving System Large void stone bed beneath a 
choker course aggregate 
promoting TSS removal and 
quantity storage. Due to site 
characteristics, underdrains 
would be required. 

Not selected. The proposed 
infiltration basin BMP addresses 
the quantity requirements and 
quality requirements for station 
drives. 

Vegetative Filter Strip TSS Removal across surface 
flows 

Not selected. The proposed 
infiltration basin BMP addresses 
the quality requirements for 
station drives. 

Bioretention System Vegetated areas with permeable 
soil beds to support TSS removal 
and quantity storage. 

Not selected. The proposed 
infiltration basin BMP addresses 
the quantity requirements and 
quality requirements for station 
drives. 

Infiltration Basin At grade, open basin that would 
collect storm flows to provide 
TSS removal and/or quantity 
storage with infiltration 
characteristics 

Applicable and utilized. The 
system addresses the 
stormwater runoff quantity, 
stormwater runoff quality, and 
groundwater recharge 
requirements.  

Sand Filter Extended sand bed designed to 
infiltrate into subgrade while  
providing TSS removal and 
quantity storage 

Not selected. The proposed 
infiltration basin BMP addresses 
the quantity requirements and 
quality requirements for station 
drives. 

Standard Constructed 
Wetland 

At grade, impounded water area 
that would direct storm flows 
thru marsh vegetation to 
provide TSS removal and 
quantity storage 

Not selected. The proposed 
infiltration basin BMP addresses 
the quantity requirements and 
quality requirements for station 
drives. 
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BMP Component Description Project Applicability 
Wet Pond Permanent water pool level and 

quantity storage with a reuse 
requirement 

Not selected. The proposed 
infiltration basin BMP addresses 
the quantity requirements and 
quality requirements for station 
drives. 

 

Conclusion
The N.J.A.C. Title 7, Chapter 8 details the requirements for the stormwater management rules 
applicable to this project. These requirements are set to reduce the impacts of stormwater 
runoff. As discussed herein, the work at the proposed Sharp Road Switch station meets the 
requirements of Evesham Township and N.J.A.C. 7:8 for green infrastructure, stormwater runoff 
quality, stormwater runoff quality, and groundwater recharge.  
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Legend

Description Quantity Unit

Off Property Disturbance 1,721 sf

Open Space 151,233 sf



Legend

Description Quantity Unit

Asphalt 10,580.8 sf

Building 1,512.0 sf

Concrete 4,390.7 sf

Oil Containment 3,341.8 sf

Open Space 66,646.7 sf

Road 14,497.6 sf

Trench 1,919.8 sf
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Attention:   Mr. Eric Sudman, P.E. 
           Staff Engineer 
 
Report 
Soils and Foundation Investigation 
Proposed Sharp Road Substation 
Marlton, Burlington County, New Jersey 
PSE&G 
 
Introduction 

 
This report presents the results of a soils and foundation investigation performed by GZA 

GeoEnvironmental, Inc. (GZA) for the new Sharp Road Substation to be constructed in 

Marlton, Burlington County, New Jersey.  The station would have an address of 251 

Sharp Road and would be located adjacent to the existing Cox Corner Substation.  The 

property is identified as Block 15, Lot 1 on local tax maps and is shown on the Site 

Location Map, Plate 1. Our work was performed in general accordance with our 

proposal dated September 7, 2023.

Project Understanding 

 
Our project understanding is based on the following documents which were provided 

to us in PSE&G’s recent request for proposal (RFP): 

 General Specific No. 14 Civil 22 -June 2014 
 Sharp Road – 69kV Voltage Drop – Boring Plan – July 24, 2023 
 Sharp Road – 69kV Voltage Drop – Resistivity Testing Plan 
 Marlton – 69kV Voltage Drop – Traverse Locations – July 18, 2023
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Proposed Construction 

Based on the information provided to us, we understand that the project would consist of the 

construction of a new 230/69kV station at Cox’s Corner to feed an additional 69kV line from the Cox 

Corner Substation to Medford.  The new station would reportedly include the following:  

 A 230kV breaker at new 230/69kV transformer 
 A 230kV overhead line termination structure including a new 230kV disconnect at new 230/69kV 

transformer  
 A 230/69kV transformer 
 A 69kV Breaker with associated disconnects  
 Two 69kV disconnects for future installation of a 7 breaker ring expansion 
 A new 69kV line and ground disconnect 
 A 69kV line with minimum ratings of 800A during normal summer conditions and 1100A during 

summer emergency conditions 
 A new 69kV transformer disconnect switch 

Reserve space for seven breaker 69kV ring bus and a 2nd 230/69kV transformer.
 A new Control House 
 Two Station Light and Power (SL&P) transformers near the control house and AC distribution panels

The site would also be developed with interior driveways, fencing and gates, lighting, grounding, 

lightning protection, and potentially stormwater management BMP’s.

Purpose and Scope of Work

The purpose of our services was to:  

 1) explore the subsurface soil and groundwater conditions at the requested exploration locations
shown on the plan provided to us; 

2) estimate the relevant geotechnical engineering properties of the encountered materials; 

3) evaluate the site foundation requirements considering the anticipated construction and 
encountered subsurface conditions;  
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4) recommend appropriate types of foundations for support of the proposed improvements, and 
provide geotechnical-related foundation design and installation criteria, including an estimate of 
the Site Class as defined by Chapter 20 of ASCE-7 which is referenced in the International Building 
Code, New Jersey Edition (IBC-NJ), for seismic design purposes;    

 
5) observe test pit excavations and perform field permeability/percolation tests and/or collect tube 

samples for laboratory permeability testing at the test pits; 
 

6) obtain two soil samples from up to three test pits (total six samples) and submit them to 
Geotherm USA for thermal resistivity testing; 

 
7) arrange for a field resistivity survey to be performed; and 
 
8) discuss appropriate earthwork considerations consistent with the proposed construction and 

encountered subsurface conditions.   

 
To accomplish these purposes, a subsurface exploration program consisting of 8 supervised test borings (SB-

1 through SB-8) and 10 supervised stormwater test pits (TP-1 through TP-10) was performed.  Prior to 

advancing the test borings, the areas were scanned with ground-penetrating radar (GPR).  The test borings 

were advanced at the scanned locations using ATV mounted drilling equipment and extended to depths of 

approximately 52 feet below the ground surface (bgs), except for SB-1 which extended to 102 feet bgs.  The 

test pit locations were also scanned using GPR and then excavated using a Komatsu PC45 track excavator 

provided by a subcontractor to PSE&G and extended to depths of approximately 7.5 to 10 feet bgs.  The 

approximate locations of the explorations performed for this study are shown on the Plot Plan, Plate 2.   

All field work was performed under the direct technical observation of representatives from GZA.  Our 

representatives located the explorations in the field relative to existing surface features, maintained 

continuous logs of the explorations as the work proceeded, and supervised the soil sampling operations so 

as to develop the desired subsurface information.  Numerous soil samples suitable for identification purposes 
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were extracted from the borings at closely spaced intervals in general accordance with the procedures of the 

Standard Penetration Test (ASTM D-1586).  Upon completion, the borings were grouted.   

In addition, our representative collected bulk and tube samples from the various strata encountered in the 

test pits.  Field percolation tests were completed at approximately 4 feet bgs in TP-2, 7, and 9 to obtain 

information for stormwater design purposes.  Groundwater seepage into the excavations was observed at or 

above 4 feet in the remaining test pits and therefore a single ring test was not performed at these locations.  

After the test pits and percolation tests were completed, they were backfilled using the excavated materials.   

Detailed descriptions of the encountered subsurface conditions are presented on the Logs of Borings, Plates 

3A through 3H and Logs of Test Pits Plates 4A through 4J.  The soil samples obtained from the test borings 

were visually described in general accordance with the Unified Soil Classification System shown on Plate 5, 

while the soils encountered in stormwater test pits were described using the USDA Soil Classification Chart 

shown on Plate 6.  

All soil samples were brought to our office for further examination in our soil mechanics laboratory.  A 

geotechnical laboratory testing program consisting of mechanical grain-size analyses (ASTM D-6913-04), 

moisture content determinations (ASTM D-2216), and soil box resistivity tests (ASTM G-57) were performed 

on selected soil samples to assist in their classification and evaluation.  The results of the mechanical grain-

size tests are presented on Plates 7A through 7C, Gradation Curves while the results of the natural moisture 

content determinations are shown on the appropriate boring and test pit logs.  Tube samples that were 

collected from several of the test pits were subjected to laboratory tube permeameter permeability tests for 

use by the project site engineer in the evaluation of the site stormwater design requirements.  The 

permeability rates are presented on the individual test pit logs. 
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In addition, eight samples of the near surface soils were submitted to an NJDEP certified laboratory to 

perform chemical (corrosivity) testing for pH, sulfates, chloride ion, electric conductivity, redox potential, and 

sulfides.  The results of the chemical tests and soil box resistivity tests are presented on Plate 8.   

GZA also arranged for performance of a field resistivity survey as outlined in the RFP.  The survey was 

performed by representatives of Quantum Geophysics, Inc.  GZA also sent the six samples collected from the 

test pit excavations (two samples collected from TP-1, 4, and 10) for geothermal testing to an outside 

laboratory (Geotherm USA) for thermal resistivity testing.  The field resistivity report and geothermal test 

results are provided in Appendix I to this report. 

The results of our field explorations and laboratory testing programs have provided the basis for our 

engineering analyses and design recommendations.  The following discussions of our findings and 

recommendations are subject to the Limitations attached as Appendix II to this report.   

Site Conditions 

Surface Features:  The site is located west of Sharp Road between Nanticoke Court and Wenona Trail.  The 

existing Cox Corner Substation is located directly west of the proposed station site and has a driveway 

extending off Sharp Road which will also coincide with the south entrance to the substation site.  Except for 

the northern most portion of the site, the site is moderately to densely wooded.  High-tension overhead 

wires extend along the west edge of the site entering into the Cox Corner Substation.  Mapped wetlands are 

shown on the plans provided to us within the wooded area at the southeast corner of the proposed station. 

Topographic information provided to us indicates the site crests to approximately Elevation (El.) +65 feet 

(NAVD88) near the center of the proposed station, then slopes downward to El. +60 feet to both the north 

and the south.  All of the explorations were performed within the wooded area or cleared open lawn area. 
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Subsurface Conditions:  The subsurface explorations encountered the following generalized strata presented 

in order of increasing depth: 

Surface Materials:  Approximately 1 to 19 inches of topsoil was encountered in the explorations at
the ground surface.

Glauconitic Sands:  The topsoil was underlain by glauconitic silty and clayey sands in all the
explorations performed for this study.  The glauconitic sands extended the full depth explored in the
explorations except for SB-3 and SB-6.  The glauconitic sands were typically medium dense but did
encountered various loose or very dense layers within the stratum.

Sands and Silty Sands:  Sands and silty sands were encountered below the glauconitic sands from
approximately 60 feet to 100 feet bgs in SB-3 and from approximately 50 to 52 feet bgs (termination
depth) in SB-6.  These materials were observed to be medium to very dense.

Silty Clay:  Sandy silty clays were encountered below the sands in SB-3 from approximately 100 feet
bgs to 102 feet bgs (termination depth).  This material was observed to be very stiff.

Groundwater was encountered in all explorations at depths ranging from approximately 2.5 feet to 7 feet 

bgs corresponding to approximate El. +54.5 feet to +60 feet.  Temporary wells were installed in each of the 

boreholes (except SB-4 which was performed on the final day of drilling) and left in place overnight to 

obtain groundwater readings the following day.  Water levels at boring SB-4 were estimated at the time of 

drilling.  Actual groundwater levels will vary due to seasonal influences.   

Findings and Recommendations 

General:  Based on the results of our study, it is our opinion that: 

1) Following the site preparation procedures described in subsequent sections of this report, the

proposed substation equipment and structures could be supported by conventional shallow

foundations which derive their support from the undisturbed natural soils or controlled compacted fill 

installed atop the native bearing soils to reach the desired subgrade levels.  Foundations may be designed 

for maximum net allowable bearing pressures of up to 3,000 pounds per square foot.
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Following the recommended site preparation procedure, the undisturbed natural soils and properly 

placed and compacted controlled fill would also provide adequate support for the control building 

floor slab and other slabs.   

The lightning masts, towers or H-frames, and any other structures subject to high lateral or uplift 

loads could be supported by either piles, drilled shaft foundations, or conventional spread 

foundations set at depths necessary to resist overturning forces. 

2) Groundwater was encountered at depths of approximately 2.5 to 7 feet in the majority of the 

explorations.  Therefore, some construction dewatering by pumping from sumps or ditches should 

be expected for shallow excavations.  Additional formal dewatering consisting of well points and/or 

deep wells would likely be required for deeper excavations.   

3) The excavated glauconitic silty and clayey sands above the groundwater levels would provide a fair 

source of materials for reuse as controlled compacted fill provided they are conditioned where 

necessary, to moisture contents needed to attain the required compaction and reused during 

drier/warmer times of the year.    

The following sections of this report present further discussion of each of these items. 

Site Preparation and Earthwork:  The site should be cleared of trees and the topsoil should be stripped from 

below and at least 10 feet beyond the proposed construction areas.  The topsoil will not be suitable for 

reuse as structural fill.  The stripping should be expected to extend below the recorded topsoil levels due 

to varying thicknesses, disturbance/mixing of soils caused by unstable subgrades, heavy earth moving 

equipment, removal of stumps or concentrations of roots, etc.  Grading information has not been provided 

to us; however, we anticipate that the new equipment would likely be established at or near existing grades 
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and that only minor cuts and fills would be required.  Following stripping of the topsoil, the exposed subgrade 

soils in areas of the site to remain at grade or to be raised should be proofrolled and compacted to a firm and 

unyielding consistency with numerous passes of a smooth drum vibratory compactor with a minimum static 

weight of at least 12,000 pounds.   

The majority of the areas are expected to consist of silty or clayey glauconitic sands which may initially 

be very moist, soft, or unstable during the proofrolling and potentially could require undercutting or 

drying and recompaction if present.  Undercutting and/or subgrade stabilization work would be greater 

if the earthwork activities take place during or following wet or freezing weather, and to lesser depths 

during dry weather periods.  If wet unstable subgrades are present, aeration could be attempted during 

favorable weather to dry and recompact subgrades to limit undercutting and expedite the work, 

otherwise undercutting and importing of dry granular fill will be required. 

All subgrades which may be exposed to inclement weather should be sealed by compacting and grading 

to shed runoff and prevent ponding on a daily basis.  After exposure, glauconitic soils and clayey 

subgrades would be very susceptible to disturbance and softening from construction equipment traffic, 

especially when wet or following thawing.  Consequently, construction traffic should be kept off 

prepared subgrades during and following periods of wet or freezing weather, or overexcavation and 

replacement of the disturbed soils, or other stabilization treatments should be expected to be required 

to maintain stable subgrades.  

Several samples of the glauconitic silty/clayey sands below the topsoil were subjected to moisture content 

testing and moisture contents ranged from about 8 to 38 percent, which suggests that most of the soils are 

currently above the estimated range of moisture content for compaction purposes and would need to be 
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dried to be reused.  As mentioned previously, the extent of moisture conditioning would also vary with 

weather and the time of year the construction is performed.   

If required to reach the proposed construction subgrade levels, controlled compacted fill should consist of 

dry, suitable portions of the excavated on-site granular soils or imported granular soils placed under the 

observation of the inspecting geotechnical engineer.  Imported fill required to complete the site grading 

should consist of uncontaminated relatively well-graded sand and gravel soils containing less than 15 percent 

by weight of material passing a U.S. Standard No. 200 sieve and having a maximum particle size of 4 inches.  

Documentation of the environmental quality of the fill should include a written certification from the fill 

supplier stating that the fill is virgin material from a commercial or non-commercial source.   

Any mass controlled compacted fill should be placed at appropriate moisture contents and in layers of no 

more than 12 inches in loose thickness and compacted using a large self-propelled vibratory roller.  Moisture 

conditioning should be provided if needed.  Backfill placed in confined areas such as foundation or utility 

trench excavations should be spread in layers on the order of 6 to 8 inches or less in loose thickness, as 

necessary, to achieve the required compaction.  All structural controlled fill and backfill should be compacted 

to at least 95 percent of its maximum dry density as determined by the ASTM D-1557 test procedure.  

Compaction in non-structural areas could be reduced to a minimum of 90 percent of maximum dry density.   

Construction excavations should be performed in accordance with applicable safety codes, including the 

latest OSHA Excavation Regulations.  Based on the soils encountered in the test pits and borings, it is our 

opinion that the near surface natural sandy soils are typical of Type "C" soils as defined by the OSHA 

Excavation Regulations.   
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Groundwater was observed in most of the explorations at depths of 2.5 to 7 feet bgs and could be 

encountered during foundation and utility excavations.  Soil mottling and variegated soil coloring often 

associated with glauconitic soils and wet soils which can be indicative of temporary saturated conditions 

were also observed in the test pits above the noted water seepage levels.  It is anticipated that pumping 

from a series of sumps and trenches, and/or a series of closely spaced, localized well points, located in 

or adjacent to the excavations would be satisfactory for dewatering most shallow excavations below the 

seepage levels.  The dewatering methods would have to consider the variability and glauconitic nature

of the substrata.  It should be noted that the permeability characteristics of glauconitic soils if disturbed 

or placed as fill can change substantially.  The water should be pumped to an acceptable discharge point 

and consistent with any soil and erosion requirements, including potential acid soil considerations.  The 

construction documents should require the contractor to provide all means and equipment necessary 

to maintain dry excavations at all times and to obtain any permits for the work.  If groundwater seepage 

is encountered in foundation or other excavations, it may be desirable to install a thin layer of clean 

stone or lean concrete at the base of the excavations to facilitate dewatering and reduce disturbance of 

the exposed subgrade materials, as determined in conjunction with our representative at the time of 

construction.  

Foundation Design Criteria:  Following the site preparation procedures outlined in this report, the proposed 

improvements may be supported by conventional shallow foundations that derive their support from the 

undisturbed natural soils or properly placed controlled compacted fill or backfill placed atop the natural soils.  

Shallow foundations deriving their support from these materials may be designed to impose maximum 

allowable net bearing pressures of up to 3,000 pounds per square foot.  We recommend that all foundation 
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subgrade soils be observed by a qualified geotechnical engineer from GZA to check for the presence of

adequate bearing materials prior to concrete placement.  Some loose sands or soft silty/clay soils could be 

encountered at foundation subgrade levels and will need to be recompacted or overexcavated and replaced 

with compacted clean stone or lean concrete under our observation. 

Uplift loads may be resisted by the weight of the foundations, structure/equipment and soil within a zone 

defined by extending a line up and out from the edge of the foundations at an angle of 20 degrees from 

vertical.  A total unit weight of 125 pounds per cubic foot could be used for the surficial glauconitic sandy site 

soils or imported granular fill provided they are compacted to at least 95 percent of its maximum dry density 

in accordance with the ASTM D-1557 modified Proctor test procedure.  An ultimate coefficient of friction of 

0.35 for sliding could be assumed between the concrete and the glauconitic sandy soils.  This factor could be 

increased to 0.45 between concrete and import granular materials.   

Foundations for the proposed improvements should be established at least 3 feet below the adjacent exterior 

grades, or deeper if required by the local building code to provide protection from frost penetration. 

We estimate that anticipated lightly loaded spread foundations designed and installed in accordance with 

our recommendations would experience post-construction settlements on the order of ¾-inch, or less.   

Seismic Considerations:  Based on the subsurface conditions encountered in the explorations at the site and 

published geologic information, it is our opinion that the foundations for the proposed improvements can be 

designed using a Site Class “D” as determined by the IBC-NJ.  Based on this, we recommend that seismic 

design spectral acceleration parameters of SDS = 0.189g and SD1 = 0.075g be used for seismic design purposes. 

Concrete Slab Design Criteria:  Following the previously described site preparation procedures, the at-grade 

floor slab for a new control house or any other slabs required for support of the planned equipment could 
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be supported by the undisturbed and proofrolled natural soils or controlled compacted fill.  We recommend 

that a minimum 6-inch-thick layer of porous fill consisting of clean 3/4-inch stone (or approved alternate) be 

placed beneath the slabs to provide a capillary break between the subgrade soils and the bottom of the 

concrete and to help provide a stable working base during construction.  A subgrade modulus of 150 pounds 

per cubic inch (pci) would be appropriate for design of slabs. 

We estimate that maximum post-construction settlements of lightly loaded floor slabs will be less than ½- 

inch. 

 
Drilled Shaft Foundation Design Criteria:  Support of heavily loaded foundations or above grade 

improvements subjected to high lateral loads and overturning moments such as monopoles or H-frames 

could be supported by drilled shaft foundations.  The following table provides our estimates of the ultimate 

end bearing and skin friction capacities for an average soil profile encountered at the site; however, we 

recommend that the boring that is closest to the proposed drilled shaft be used for design purposes.  These 

parameters are based on the design methodology outlined in FHWA Publication No. IF-99-025 entitled Drilled 

Shafts: Construction Procedures and Design Methods, August 1999.  

Generalized 
Soil Type 

Estimated 
Average 

Depth (ft) 

Effective 
Unit 

Weight 
(pcf) 

Angle of 
Internal 
Friction 

(degrees) 

Calculated 
Ultimate 

Side 
Resistance 

(tsf)* 

Ultimate 
End 

Bearing 
(tsf) 

Silty Sands 
(Above GWT) 0 - 5 125 32 0.13 ** 

Glauconitic 
Sand Layer 1 
(Below GWT) 

5 - 25 57.6 32 0.5 9** 

Glauconitic 
Sand Layer 2 25 - 50 62.6 34 0.8 15 

*Calculated at midpoint of layer 
**Shafts less than 10 feet long would be considered conventional spread foundations 
in end bearing. 
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We recommend that a minimum factor of safety of three be applied to the ultimate capacities presented

unless load testing is performed.  For uplift, a reduction of 0.7 should be applied to the ultimate side 

resistance unless load testing is performed.  Settlement analyses should be performed, and the capacities 

limited to control settlement to the desired tolerance.  

Drilled shafts should be constructed in accordance with the provisions set forth in the American Concrete 

Institute, “Design and Construction of Drilled Piers”, ACI 336.3R-93 (ACI 336.3).  Should drilled shafts be 

installed, groundwater dewatering may be required to complete installation.  Shafts installed below the 

water table should be constructed by installing temporary casing to the proposed bottom to provide a stable 

shaft excavation.  We anticipate that advancing the excavations into saturated materials will require 

maintaining the water level within the interior of the shaft at or near the ground surface at all times.  In 

addition, slurry may also be required to maintain a stable excavation base.  

Drilling should proceed continuously to the specified tip elevations.  The bottoms of drilled shafts should be 

inspected, measured, and sounded in the presence of a representative from GZA to check that soil and other 

debris have been removed from the shafts prior to the placement of concrete.  Temporary casing should be 

removed during concrete placement.  Otherwise, both lateral and axial sidewall resistance may need to be 

reduced or neglected within the zone where the casing is left in-place, depending upon the method of casing 

installation and method of backfilling around the casing.  If the casing is installed with a hammer, skin friction 

against the casing can be relied upon with a 40 percent reduction in compression and 60 percent reduction 

in tension.  However, if the casing is pre-drilled, up to 50 percent reduction in compression should be applied, 

and the annular space between the casing and the soils should be backfilled with cementitious grout.  It may 

be easier to incorporate grout into the drilling process to further encourage grout permeation along the 

length of the casing and not be limited to near the surface.  If the casing is drilled in during construction, the 
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amount of available skin friction will be a function of the drilling techniques and the soils at that location.  Per 

the guidelines in FHWA’s manual, the most conservative method would be to ignore all skin friction within 

the cased zone.  Should this not be desired, we would recommend that a test pier be installed and loaded if 

skin friction is required for design purposes prior to production drilling/installation.  Concrete should be 

placed continuously and without cold joints from the bottom to the top of the shaft using methods approved 

by the structural engineer.  Properly selected retarder additives are recommended for use in the approved 

mix design to allow greater time for casing removal, adjusting the reinforcing and anchor bolts, and forming 

the shaft top before setting begins.  Upon completion of drilled shaft installations, disturbed soils around the 

tops of the shafts should be recompacted to a dense and stable condition.  

Lateral Capacity:  Drilled shafts are subject to lateral loads, and typically the design engineer would determine 

the lateral resistance of the shafts using the computer program L-Pile.  Based on the borings and our 

laboratory testing, we recommend that the following average soil properties be utilized in analysis in 

accordance with our generalized soil stratum.  

Generalized Soil Type
L-Pile 
Soil 

Type 

Estimated 
Total Unit 

Weight 
[Effective 

Unit 
Weigh] 

(pcf) 

Estimated 
Angle of 
Internal 
Friction 

Soil 
Modulus 
“K” (pci) 

Medium Dense Silty Sands or Imported 
Granular Controlled Compacted Fill 

Sand 125 [62.6] 32 90 

Glauconitic Sands Layer 1 (5-25 feet bgs) Sand 120 [57.6] 32 60 
Glauconitic Sands Layer 2 (25 – 50 feet bgs) Sand 125 [62.6] 34 125 

Deeper Sands/Silty Sands Sand 130 [67.6] 36 125 
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Lateral Earth Pressures:  Any below-grade walls, site retaining walls, or excavation support systems should 

be designed to resist lateral earth pressures imposed by the adjacent soils, as well as surcharge loads due to 

adjacent equipment, stockpiled soils, traffic, etc.  The following estimated soil parameters could be used to 

design excavation support systems, below-grade walls or site retaining walls: 

Soil Type Total Unit 
Weight (pcf) 

Angle of 
Internal 
Friction 

(degrees) 

Active 
Earth 

Pressure 
Coefficient 

(Ka)

At-Rest 
Earth 

Pressure 
Coefficient 

(Ko) 

Passive 
Earth 

Pressure 
Coefficient 

(Kp) 
Native 

Medium 
Dense 

Clayey/Silty 
Sands or 
Import 

Granular Fill 

125 32 0.307 0.469 3.26 

Clean ¾’’ 
Crushed 

Stone Backfill 
105 38 0.238 0.384 4.20 

We do not recommend that the silty and clayey soil be used as backfill for any new walls as they are relatively 

poorly draining and may impose higher lateral pressures.  Excavated sands, silty sands or imported granular 

materials as previously specified would be better suited for this use.  All new walls should be designed with 

drainage to prevent the buildup of hydrostatic loads behind the wall.   

Stormwater Management Design:  As part of our work, we were requested to perform percolation tests at 

the site.  The logs of the test pits have been described in USDA format for stormwater design purposes.  Field 

percolation tests were performed, as well as laboratory tube permeameter permeability tests, on tube 

samples obtained from these test pits.  Field percolation tests were performed in test pits TP-2, TP-7, and TP-

9 at approximately 4 feet below the existing ground surface.  The other test pits encountered moderate 

groundwater seepage at or above this level.  The percolation test failed to drain during the one-hour testing 
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period in TP-7, but was run to completion in TP-2 and TP-9 and resulted in permeability rates of 7.0 inches 

per hour and 1.9 inches per hour, respectively, based on the BMP conversion formula.  The tube 

permeameter permeability tests indicate that relatively low rates were observed in the glauconitic soil layers 

at depth throughout the explorations, but more favorable rates were observed in the shallower upper sandy 

non-glauconitic zones of the subsoils.  The test results are summarized on the appropriate test pit logs.   

Chemical Testing:  Three samples of the near surface soils were submitted to an NJDEP certified laboratory 

to determine pH, sulfates, chloride ion, electrical conductivity, redox potential and sulfides.  Also, soil box 

resistivity tests were performed in our inhouse soil mechanics laboratory.  The test results are summarized 

on Plate 8.   

Based on American Concrete Institute ACI 318 guidelines, sulfate levels of less than 1,000 parts per million 

(ppm) indicate a negligible exposure for corrosion of concrete and ACI typically recommends the use of Type 

I cement.  The sulfate test results ranged from 22 to 67 ppm.  The USDA guidelines indicate a pH of less than 

5.5 for sandy soils or 5.0 for fine-grained soils are considered to have a high risk of corrosion potential for 

concrete.  The pH test result ranged from 5.19 to 6.19.  Also, deeper gray clayey sand soils locally known as 

marl are present and exhibit low pH and are acidic when exposed at the surface.  Therefore, based on the 

results of the pH tests, we would recommend that Type II cement be used.  

In order to evaluate the risk of uncoated ductile iron (or steel) pipe to corrosion, the AWWA takes five 

parameters into consideration including electrical resistivity, pH, redox potential, sulfides, and moisture 

content.  Each category is assigned a point value, and if the total points are 10 or higher, that indicates the 

soil is corrosive to ductile iron pipe and protection is needed.  The samples tested had relatively low resistivity 

values resulting in a total of greater than 10 points and therefore, corrosion protection is recommended. 
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Please contact us if you have any questions regarding this report. 

The following Plates and Appendices are attached and complete this report: 

Plate 1 - Site Location Map 
Plate 2 - Plot Plan 
Plate 3A through 3H - Logs of Test Borings 
Plate 4A through 4J - Logs of Test Pits 
Plate 5 - Unified Soil Classification System 
Plate 6 - USDA Soil Textural Triangle 
Plates 7A through 7C - Gradation Curves 
Plate 8 - Summary of Chemical Tests and Soil Box Tests 
Appendix I – Geothermal Test Results and Field Resistivity Survey  
Appendix II - Limitations 

   
Respectfully submitted, 
 
GZA GeoEnvironmental, Inc. 
 
 
 
Christopher D. McLaughlin, P.E. Andrew Rizk, P.E. 
Senior Project Manager Associate Principal 
 
 
 
Robert E. Schwankert, P.E. 
Consultant/Reviewer 
 
CDM:AR/cdm 
(1 copy submitted via email) 
 









































































Summary of Chemical Testing and Soil Box Resistivity Testing
Sharp Road Substation 

Marlton, Burlington County, New Jersey
PSE&G 

GZA GeoEnvironmental, Inc. Plate 8
File No. 26.0093004.00 

Summary of Soil Box Resistivity Tests 
Exploration

Number
Approximate 

Depth (ft.)
Generalized Soil Description

Resistivity 
(ohm-cm)

B-1 4-6 Clayey Sand 47,800
B-1 20-22 Clayey Sand 9,000 
B-1 45-47 Clayey Sand 1,860 
B-3 0-2 Clayey Sand 86,400 
B-3 25-27 Clayey Sand 1,620 
B-3 50-52 Clayey Sand 5,000 
B-6 2-4 Silty Sand 24,800 
B-6 20-22 Clayey Sand 1,820 
B-6 40-42 Clayey Sand 1,370 

Exploration 
Number 

Approximate 
Depth (ft.) 

Generalized 
Soil 

Description

Chloride 
Ion 

(ppm) 
pH 

Sulfates 
(ppm) 

Sulfides 
(ppm) 

Redox 
Potential 

(mV) 

Electrical 
Resistivity 
(ohm-cm) 

B-1 4-6 Clayey Sand 11.0 5.72 35 ND 380 ND 

B-3 2-4 Silty Sand 12.0 6.05 33 ND 340 ND 

B-5 0-2 Sand 9.5 6.19 30 ND 330 ND 

B-6 2-4 Silty Sand 11.0 5.84 39 ND 330 ND 

TP-1 2 Loamy Sand 8.4 5.75 35 ND 340 ND 

TP-4 6 Sandy Loam 8.2 5.62 67 ND 310 ND 

TP-5 2 Loamy Sand 11.0 5.19 22 ND 330 ND 

TP-10 6 Sandy Loam 12.0 5.27 78 ND 320 ND 

*ND= Analyzed for but not detected





COOL SOLUTIONS FOR UNDERGROUND POWER CABLES 
THERMAL SURVEYS, CORRECTIVE BACKFILLS & INSTRUMENTATION 

 
Serving the electric power industry since 1978 

21239 FM529 Rd., Bldg F 
Cypress, TX 77433
Office: 291-985-9344
info@geothermusa.com 
http://www.geothermusa.com 

 
May 15, 2024 
 
 
 
GZA GeoEnvironmental, Inc. 
117 Canal Road 
South Bound Brook, NJ 08880 
Attn: Chris McLaughlin, P.E. 
 
 

Re: Thermal Analysis of Native Soil Samples 
Sharp Road Substation  Marlton, NJ (Project No. 26.0093004.00) 

 
The following is the report of thermal dryout characterization tests conducted on the six 
(6) tube samples of native soil from the referenced project sent to our laboratory.  
  
Thermal Resistivity Tests:  
conducted in accordance with the IEEE standard 442-2017.  The results are tabulated 
below and the thermal dryout curves are presented in Figures 1 to 3. 
 
Sample ID, Description, Thermal Resistivity, Moisture Content and Density  
 

Sample 
ID 

Depth 
(ft) 

Description 
(GZA) 

Thermal Resistivity 
(°C-cm/W) 

Moisture 
Content 

 (%) 

Dry 
Density 
(lb/ft3) Wet Dry 

TP-1 3 Loamy Sand 71 214 20 93 

TP-1 8 Sandy Loam 73 228 23 92 

TP-4 3 Loamy Sand 72 233 15 87 

TP-4 8 Sandy Loam 68 206 21 96 

TP-10 3 Loamy Sand 80 250 22 81 

TP-10 8 Sandy Loam 77 219 25 91 

 
Comments:  The thermal characteristic depicted in the dryout curves apply for the soils 
at their respective test dry density. 
 
Please contact us if you have any questions or if we can be of further assistance.  
 
Geotherm USA 

 
 
Deepak Parmar 
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1.0 Introduction 
This Operations and Maintenance Plan has been prepared to address the requirements of the New 
Jersey Pollutant Discharge Elimination System (NJPDES) rules, N.J.A.C. 7:14A, Evesham 
Township Code Chapter 62-28, and the New Jersey Stormwater Best Management Practices 
(NJBMP) Manual. This Plan presents the Best Management Practices (BMPs) that have been 
designed for this project to ensure effective and reliable performance. The BMPs presented 
herein have been designed as an integral component of the project known as the Sharp Road 
Switch Station, which is located on Block 15, Lot 2 at 225 Sharp Road of Evesham Township, 
Burlington County, NJ. It will be the responsibility of the Public Service Electric and Gas 
Company (PSE&G) to provide maintenance of stormwater management facilities at the project 
site. Their contact information is as follows: 
 
 
PUBLIC SERVICE ELECTRIC AND GAS COMPANY 
Graham Mulholland, Distribution Supervisor  Maintenance, PSE&G Southern Division 
300 Albany Road, Moorestown, NJ 08057 
Telephone: (856) 778-6748 
 
Responsible Party Acknowledgment  
 
________________________ Date:_____________ 
 
The responsible party shall maintain a detailed log of the preventative and corrective 
maintenance for the stormwater management elements, including a record of all inspections and 
copies of all maintenance related work-orders (See Appendix A for Inspection and Maintenance 
Reports).  The effectiveness of the maintenance plan shall be evaluated by the responsible party 
at least once a year and the plan shall be adjusted as needed.  Written maintenance and repair 
records for all stormwater management elements shall be maintained for at least five years by the 
responsible party and shall be provided to the municipality and/or NJDEP upon request. 
 
 



2.0 Maintenance 
 
2.1 General Maintenance  

 All structural components must be inspected, at least once annually, for cracking, 
subsidence, spalling, erosion, and deterioration.  

 Components expected to receive and/or trap debris and sediment must be inspected for 
clogging at least four times annually.  

 Sediment removal should take place when all stormwater runoff has drained from the 
basin and the basin is dry.  

 Disposal of debris, trash, sediment, and other waste material must be done at suitable 
disposal/recycling sites and in compliance with all applicable local, state and federal 
waste regulations.  

 Stormwater BMPs may not be used for stockpiling of plowed snow and ice, compost, or 
any other material.  

 
2.2 Drainage Maintenance 

 The basin must be inspected at least twice annually to determine if the permeability of the 
basin has decreased. 

 If the actual drain time is longer than the design drain time, the components must be 
evaluated and appropriate measures taken to return the small-scale infiltration basin to the 
original tested as-built condition. 

 If the small-scale infiltration basin fails to drain the WQDS within 72 hours, corrective 
action must be taken and the maintenance manual revised accordingly to prevent similar 
failures in the future. Note that annual tilling of the sand layer, using lightweight 
equipment, may assist in maintaining the infiltration capacity of a surface type system by 
breaking up clogged surfaces. 

 
Small-Scale Infiltration Basin Data: 
Design drainage time for the maximum design storm runoff volume: 24hrs 

 

3.0 Maintenance Records and Reporting 
All inspections (as required above), preventative and corrective maintenance, and required 
repairs shall be documented by the owner.  
 
On an annual basis, a certified maintenance and inspection report and all required maintenance 
logs shall be submitted to the Municipal Engineering Department per Township of Evesham 
Code §62-28 J(i). These inspection, maintenance and repair records for all stormwater elements 
shall be maintained by the responsible party and also made available upon request by an any 
public entity with administrative, health, environmental, or safety authority over the site per §62-
28 J(j). 
  



The effectiveness of the maintenance plan shall be evaluated at least once per year and the plan 
shall be adjusted if necessary to ensure performance of the stormwater elements. 
 

4.0 Equipment, Materials and General Maintenance Cost 
Estimate 
The following items are associated with stormwater management facilities general maintenance 
requirements, i.e., routine inspections, regular maintenance and repairs, and estimated cost to 
perform each task. 
 
 
1. INSPECTION 

a. Tools (clipboard, logs, camera, etc) 
b. Cost ($600/annual inspection) 

i. Four annual inspections   $2400 
ii. Other annual inspections (assumes 2):  $1200 

 
2. MAINTENANCE / REPAIR 

a. Tools       $200 
i. Shovel / Rake (sand tilling) 

ii. Trash containers (garbage & recyclables) 
iii. Wheel barrow 
iv. Proper Attire 

 
b. Anticipated Annual Cost 

i. Garbage/Recycle     $500 
ii. Sediment Removal    $1300 

 
ANNUAL COST:       ~$5600 
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