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 1 Site Description 

1 
Site Description 
The project is located within DeHart Park at 120 Burnett Avenue in the Township of Maplewood, 

Essex County, New Jersey, and is identified as Block 48.47, Lot 8 on Township Tax Map Sheet 25. 

The overall parcel contains approximately 7.36 acres.  

The limits of redevelopment encompass the existing athletic field complex. Under existing 

conditions, runoff from the field area is collected by perimeter trench drains and associated 

channel drain structures connected to an existing subsurface stormwater system, including 

approximately 750 linear feet of 48-inch HDPE pipe, which ultimately discharges to the municipal 

storm sewer system through an existing outlet control structure. The existing perimeter drainage 

and subsurface stormwater system are proposed to remain and be integrated with the 

reconstructed field drainage system. 

The proposed project consists of athletic field reconstruction, including installation of an 

engineered natural grass playing surface and a subsurface underdrain system intended to 

improve drainage performance and field usability. The proposed underdrain system includes 

perforated HDPE underdrains, collector/header piping, cleanouts, vent structures, and 

connections to the existing drainage system. Additional subsurface storage is provided within 

the stone envelope surrounding the underdrain system. Other proposed site improvements 

include grading, irrigation, lighting, landscaping, fencing, limited pavement improvements, and 

associated appurtenances. The area of disturbance is approximately 166,500 square feet, or 3.82 

acres. 

Existing site conditions are based on survey information prepared by Colliers Engineering & 

Design, dated January 11, 2023, as supplemented by VHB through the March 5, 2025 Existing 

Conditions Plan of Land and additional utility locating performed in March 2025. 
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 2 Design Overview 

 

 

2 
Design Overview 
This report has been prepared to evaluate stormwater drainage conditions associated with the 

proposed DeHart Park Athletic Field Reconstruction on Block 48.47, Lot 8 in the Township of 

Maplewood, Essex County, New Jersey. The project includes reconstruction of the existing 

athletic field, installation of an engineered natural grass surface, construction of a subsurface 

underdrain system, and associated grading, irrigation, lighting, landscaping, fencing, and limited 

walkway improvements. The limits of disturbance are approximately 166,500 square feet (3.82 

acres).  

Because the project involves more than one acre of land disturbance, it is classified as a major 

development and is subject to the applicable stormwater management requirements of N.J.A.C. 

7:8 and Maplewood Code § 238-4. The project also disturbs more than 5,000 square feet and is 

therefore subject to the Standards for Soil Erosion and Sediment Control in New Jersey. 

 

The proposed work does not alter land uses on-site or off-site and does not create or 

reconstruct 0.25 acre or more of regulated motor vehicle surface. Accordingly, stormwater runoff 

quantity and maintenance requirements are applicable, while stormwater runoff quality 

requirements for motor vehicle surface are not triggered. Pursuant to Maplewood Code § 238-

4R(2)(c), the hydrologic analysis demonstrates that post-construction peak runoff rates leaving 

the site will not increase for the 2-, 10-, and 100-year storm events, and that changes in runoff 

volume or timing will not increase downstream flood damage. The analysis was performed for 

both current and future precipitation conditions using NOAA Atlas 14 rainfall depths adjusted in 

accordance with the applicable New Jersey precipitation adjustment factors for Essex County. 
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 3 Design Overview 

The following standards have been evaluated for applicability to the project: 

Standard Reference Applicable Basis 

Groundwater 

Recharge 

Maplewood 

Code § 238-4 

No  Required for all major developments; 

site is in urban redevelopment area 

(PA1 on State Plan Policy Map) and 

poor soils limit infiltration  

Stormwater Runoff 

Quality 

Maplewood 

Code § 238-4 

No Applies only when major 

development increases or 

reconstructs ≥0.25 Ac of motor 

vehicle surface. No motor vehicle 

surfaces are created or 

reconstructed. Impervious surfaces 

to be reduced as part of proposed 

work. 

Stormwater Runoff 

Quantity 

Maplewood 

Code § 238-4 

Yes Required for all major developments; 

2, 10, and 100-year storms (current 

and projected) 

Maintenance Plan Maplewood 

Code § 238-4 

Yes Required for all stormwater 

management measure 
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3 
Existing Drainage Conditions 
The project area is fully developed as an existing athletic park containing playing fields, paved 

walkways, fencing, lighting, and related site amenities. The limits of analysis are centered on the 

existing athletic field complex, including the existing grass field and softball infield. Existing 

drainage tributary to the point of analysis is divided into three existing drainage areas (EDA-1, 

EDA-2, and EDA-3), as shown in Appendix A. These drainage areas have a combined tributary 

area of approximately 179,441 square feet, consisting of approximately 162,150 square feet of 

grass cover and 17,291 square feet of paved area. A summary of drainage area characteristics 

and hydrologic parameters is provided in Appendix C. 

Under existing conditions, runoff from the field complex is intercepted by perimeter 6-inch 

trench drains and associated drainage structures connected to the existing subsurface 

stormwater system. Based on the drainage mapping, the existing subsurface system includes 

approximately 750 linear feet of 48-inch HDPE pipe, together with associated downstream piping 

and outlet infrastructure discharging to the municipal storm sewer system. Existing-condition 

modeling indicates that the perimeter trench drains have limited hydraulic capacity relative to 

tributary runoff, resulting in significant overflow under the design storm events evaluated. As a 

result, the existing drainage system does not effectively capture and convey runoff from the field 

surface, which is consistent with documented ponding and poor drainage performance at the 

baseball infield, the center of the soccer pitch, and the goal mouth areas. The Township has 

indicated that prior sand-slit drainage efforts did not resolve these issues. 

The existing site soils are predominantly mapped by NRCS as Boonton silt loam, red sandstone 

lowland, 3 to 8 percent slopes (BooB), with minor areas mapped as Urban land, Boonton 

substratum (URBOOB). The hydrologic analysis treated the tributary drainage areas as Hydrologic 

Soil Group C, which is consistent with the mapped soil conditions used for stormwater modeling.  

Permeability testing performed by French & Parrello Associates at seven locations across the 

athletic field indicated very low infiltration rates, reportedly 0.1 inches per hour or less, 

confirming that the on-site soils are hydraulically restrictive. Given the poor infiltration 

characteristics of the existing soils and the observed saturated field conditions following rainfall 

events, infiltration-based stormwater management measures were not considered a viable 

primary drainage strategy for the reconstructed field.  
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 5 Existing Drainage Conditions 

Accordingly, the proposed design focuses on improving field drainage through reconstruction of 

the playing surface and installation of a subsurface underdrain collection system integrated with 

the existing stormwater infrastructure. 

Table 1 Essex County Soil Survey Information 

SOIL TYPE (SYMBOL) HYDROLOGIC SOIL GROUP (HSG) SOIL TYPE (NAME) 

BooB C Boonton silt loam 

URBOOB C Urban land, Boonton 

Substratum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Stormwater Management Report 

 

 6 Proposed Site Conditions 

 

4 
Proposed Site Conditions 
While the soils on-site are demonstrated to be unfavorable for infiltration, the natural grass 

playing surface and engineered rootzone mix was selected over synthetic turf, which by 

comparison is preferred as natural grass reduces runoff and minimizes contamination from 

synthetic materials. Around the field’s perimeter, approximately 11,000 square feet of impervious 

surface is to be removed, providing a reduction in runoff. 

To improve field drainage and reduce persistent ponding within the playing surface, a new 

subsurface drainage system will be constructed beneath the reconstructed field. The system is 

intended to intercept runoff and shallow subsurface water within the field section and convey it 

to the existing stormwater infrastructure before runoff can bypass the drainage system as 

overland flow. In addition to improving collection efficiency, the proposed design provides 

supplemental subsurface storage within the stone envelope surrounding the underdrain system, 

thereby improving utilization of the existing downstream subsurface storage network. The 

proposed drainage network includes approximately 10,000 linear feet of 6-inch perforated HDPE 

underdrain spaced 15 feet on center, together with associated perforated conveyance piping, 

cleanouts, and vent structures. Given the considerable length of the proposed perforated 

underdrain, the cumulative storage available within the stone trench system is significant and 

materially improves the site’s ability to detain and route runoff to the retained downstream 

storage infrastructure. 

The proposed underdrain system discharges to a system of 15-inch HDPE header pipes, with 

associated cleanouts and drainage vent structures located outside the playing area. Portions of 

the proposed underdrain system connect directly to the existing 48-inch HDPE stormwater 

system, while other portions discharge through the proposed header piping before tying into 

the retained downstream infrastructure. 

The existing trench drains and channel drain catch basins along the field perimeter are generally 

proposed to remain. As part of the reconstruction, certain existing lateral connections are 

disconnected and replaced so that the retained channel drain catch basins are reconnected to 

the proposed 12-inch HDPE header system. The retained drainage structures are to be cleaned 

and protected during construction and incorporated into the final drainage layout. The existing 

48-inch HDPE subsurface stormwater system and the downstream outlet control structure to the 

municipal storm sewer system are also maintained as part of the proposed condition. 



Stormwater Management Report 

 

 7 Proposed Site Conditions 

The proposed drainage areas, incorporating the underdrain pipes and the existing trench drain 

inlet system, are mapped in Appendix A of this report. A summary of drainage area 

characteristics, including area, land cover, and time of concentration, is provided in Appendix C. 
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5 
Design Methodology 
Based on the review of existing site conditions, available survey information, and the proposed 

grading and drainage design, a stormwater hydrologic model was developed to evaluate pre- 

and post-construction runoff conditions at the site. The proposed design was developed with 

consideration of existing drainage patterns and the retained downstream stormwater 

infrastructure. Consistent with Maplewood Code § 238-4R(2)(c), the analysis was performed to 

demonstrate that the post-construction runoff hydrographs for the current and projected future 

2-, 10-, and 100-year storm events do not result in an increase in peak runoff rates leaving the 

site relative to preconstruction conditions, and that any change in runoff volume or timing does 

not increase flood damage at or downstream of the site. 

The rainfall-runoff model was developed using HydroCAD. As documented in Appendix C, runoff 

was computed using the SCS TR-20 method with the SCS unit hydrograph, with separate 

accounting of pervious and impervious runoff contributions. Routing through conveyance 

elements was performed using the Stor-Ind+Trans method, and storage nodes were routed 

using the Stor-Ind method. Model input parameters included drainage area, land cover, 

hydrologic soil group, curve number, flow length, slope, and time of concentration. The model 

soil basis for the tributary drainage areas was Hydrologic Soil Group C, consistent with the 

mapped site soils and the design assumptions adopted for the project. 

The existing and proposed drainage areas, hydraulic connections, and point of analysis are 

shown in Appendix A. The model design point was established at the existing outlet control 

structure/discharge point to the municipal drainage system, such that peak flow comparisons 

reflect runoff leaving the site under both existing and proposed conditions. The existing-

condition model includes the three mapped tributary drainage areas and the existing trench 

drain reaches. The proposed-condition model incorporates the reconstructed field drainage 

layout, including the underdrain network, retained trench drain system, proposed header and 

collector piping, and retained downstream storage infrastructure. 

In the proposed-condition model, storage within the underdrain system was represented using 

discrete stone storage elements based on the total underdrain length and a conservative 12-inch 

by 18-inch stone trench section with 40 percent voids. No credit was taken for the stone volume 

below the underdrain invert, and no storage credit was taken for the perforated underdrain pipe 

itself. Outflow from each storage element was controlled by a 6-inch orifice representing the 
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underdrain pipe, such that the pipe was treated as conveyance rather than effective storage. This 

conservative approach captures attenuation within the crushed stone envelope while routing 

flow to the retained downstream stormwater system. 

Hydrologic evaluation was performed for the current and projected future 2-, 10-, and 100-year 

storm events using the 24-hour NOAA Type D rainfall distribution. Design storm depths were 

based on NOAA Atlas 14 precipitation depths adjusted using the applicable current and future 

precipitation adjustment factors for Essex County in accordance with N.J.A.C. 7:8. As summarized 

in Appendix C, the adjusted rainfall depths used in the model were 3.41 inches and 4.02 inches 

for the current and future 2-year storms, 5.31 inches and 6.30 inches for the current and future 

10-year storms, and 9.19 inches and 11.53 inches for the current and future 100-year storms, 

respectively. Current and future precipitation adjustment factors were adopted from NJAC 7-8 

Table 5-5 and Table 5-6 and summarized in Table 2 and Table 3 below.  

Model results at the design point indicate that the proposed drainage improvements reduce 

both peak flow and total discharge volume for all evaluated current and future design storms. 

For the current 2-year storm, peak discharge is reduced from 6.4 cfs to 4.4 cfs, and total 

discharge volume is reduced from 20,498 cf to 18,820 cf. For the future 2-year storm, peak 

discharge is reduced from 8.6 cfs to 4.9 cfs, and discharge volume is reduced from 27,223 cf to 

25,335 cf. For the current 10-year storm, peak discharge is reduced from 13.6 cfs to 5.7 cfs, with 

discharge volume reduced from 42,630 cf to 40,769 cf. For the future 10-year storm, peak 

discharge is reduced from 17.5 cfs to 7.2 cfs, and discharge volume is reduced from 55,200 cf to 

52,992 cf. For the current 100-year storm, peak discharge is reduced from 29.5 cfs to 22.9 cfs, and 

discharge volume is reduced from 94,003 cf to 91,491 cf. For the future 100-year storm, peak 

discharge is reduced from 39.2 cfs to 36.7 cfs, with discharge volume reduced from 126,725 cf to 

124,244 cf. These results demonstrate that the proposed design satisfies the applicable runoff 

quantity standard by reducing post-construction peak discharge rates for all modeled storm 

events. 

Table 2 Current Precipitation Depth 

Design Storm 

NOAA Atlas 1 

Depth (in.) 

Current Adj. Factor  

Essex County 

Current Adjusted 

Depth (in.) 

2-year (24-hr) 3.38 1.01 3.41 

10-year (24-hr) 5.16 1.03 5.31 

100-year (24-hr) 8.67 1.06 9.19 

 

Table 3 Future Precipitation Depth 

Design Storm 

NOAA Atlas 14  

Depth (in.) 

Future Adj. Factor 

Essex County 

Future Adjusted 

Depth (in.) 

2-year (24-hr) 3.38 1.19 4.02 

10-year (24-hr) 5.16 1.22 6.30 

100-year (24-hr) 8.67 1.33 11.53 
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Full hydrograph results for the modeled storm events can be found in Appendix C. Below, Table 

4 summarizes the peak flows at the design point and overall discharge volume resulting from the 

existing and proposed stormwater models. 

Table 4 Peak Flow and Runoff Volume Result Comparison 

Design Storm 

Existing 

Peak Flow at  

Design Point (cfs) 

Proposed 

Peak Flow at  

Design Point (cfs) 

Existing  

Discharge 

Volume (cf) 

Proposed  

Discharge 

Volume (cf) 

Current 2-year 6.4 4.4 20,498 18,820 

Future 2-year 8.6 4.9 27,223 25,335 

Current 10-year 13.6 5.7 42,630 40,769 

Future 10-year 17.5 7.2 55,200 52,992 

Current 100-year 29.5 22.9 94,003 91,491 

Future 100-year 39.2 36.7 126,725 124,244 
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Conclusion 
Stormwater runoff associated with the proposed DeHart Park Athletic Field Reconstruction has 

been evaluated in accordance with the applicable requirements of N.J.A.C. 7:8 and Maplewood 

Code § 238-4. The proposed stormwater management system was modeled for the current and 

future 2-, 10-, and 100-year storm events, and the results demonstrate that post-construction 

peak runoff rates at the design point are reduced relative to preconstruction conditions for all 

modeled events. Post-construction runoff volumes are also reduced under each evaluated 

scenario. Accordingly, the proposed project satisfies the applicable stormwater runoff quantity 

standard.  

Because the project does not create or reconstruct 0.25 acre or more of regulated motor vehicle 

surface, the stormwater runoff quality standard for motor vehicle surface is not applicable. 

Subject to implementation of required soil erosion and sediment control measures during 

construction and long-term maintenance of the proposed drainage system, the project is not 

anticipated to adversely affect downstream drainage conditions or existing stormwater 

infrastructure.  
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