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I. SITE DESCRIPTION 

 
The project area consists of Block 2001, Lots 2.02 in the Township of Lawrence, Mercer County, New Jersey.  

The property is located at 2495 Brunswick Pike (AKA Alt. Route 1) and has frontage along Texas Avenue. The 

proposed development consists mostly of open space area to the northern portion of the Lawrence Shopping 

Center in order to construct a residential development consisting of two (2) multi-family three-story buildings 

and six (6) two-story duplexes for a total gross floor area of 70,863 SF with 110 parking spaces and associated 

driveways, landscaped areas, stormwater management facilities, and accompanying site amenities.  

  

The property was historically developed with a parking area and a man-made drainage ditch, and currently 

consists mostly of open space areas.  There are wetlands along the northwestern property line, adjacent to Foch 

Avenue. Furthermore, the site is also located within a Flood Hazard Area and within the Delaware and Raritan 

Canal Review Zone B.  

 
The property is bordered to the north by Texas Avenue with residential uses beyond, to the east and south by 

commercial uses with Brunswick Pike beyond, and to the west by freshwater wetlands with residential uses 

beyond.   

 

The existing conditions of the tract have been verified by the Boundary and Topographic Survey as prepared by 

Dynamic Survey, LLC, dated 05/16/2023, last revised 08/31/2023.  

 

II. DESIGN OVERVIEW 

 

This report has been prepared to define and analyze the stormwater drainage conditions that would occur as a 

result of the development of Block 2001, 2.02 in the Township of Lawrence, Mercer County, New Jersey.   

 

The proposed development consists of redeveloping the northern portion of the site which is currently mostly 

open space in order to construct a residential development consisting of two (2) multi-family three-story 

buildings and six (6) two-story duplexes for a total floor area of 70,863 SF with 110 parking spaces with 

associated driveways, landscaped areas, stormwater management facilities, and accompanying site amenities. 

 

Based upon the scope of the project, the development is classified as a major development as it disturbs more 

than one (1) acre of land and increases the amount of impervious coverage onsite by more than ¼ acre; therefore, 

the project has been designed to meet the groundwater recharge, stormwater runoff quantity and quality 

standards set forth under N.J.A.C. 7:8.  Accordingly, the following items are addressed within this report: 

 Green infrastructure standards (7:8-5.3) 
 Groundwater recharge standards (7:8-5.4) 
 Stormwater runoff quality standards (7:8-5.5) 
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 Stormwater runoff quantity standards (7:8-5.6) 
 Calculation of stormwater runoff and groundwater recharge (7:8-5.7) 

 

The proposed development is exempt from the groundwater recharge requirements set forth by N.J.A.C. 7:8 due 

to the fact that the project is located within an “urban redevelopment area” as it is a previously developed portion 

of the Metropolitan Planning Area as delineated on the State Plan Policy Map (SPPM). 

 

A hydrological evaluation is provided for the NJDEP Water Quality, 2-, 10-, and 100-year storm events utilizing 

the Urban Hydrology for Small Watershed TR55 method. 

 

The Township of Lawrence and NJDEP peak flow reduction requirements are as follows: 

 

   2-year:  50% reduction 

10-year:               25% reduction 

25-year  Not to exceed predevelopment peak flow 

100-year: 20% reduction 

 

It is the intention of the design of this facility to comply with the Stormwater Management Best Management 

Practices. 

 

III. EXISTING DRAINAGE CONDITIONS 
 
The tract has been evaluated with the following existing drainage sub-watershed areas as depicted on the Existing 

Drainage Area Map: 

 

Existing Drainage Area West: This area of the tract consists of open space, wooded and gravel areas located on 

the western portion of the overall development area. Stormwater runoff from these areas generally flows south 

via overland flow, is tributary to the existing stormwater conveyance system located within the Lawrence 

Shopping Center property and is ultimately tributary to the Shabakunk Creek.  

 

Existing Drainage Area East: This area of the tract consists of open space and wooded areas located on the 

eastern portion of the overall development area. Stormwater runoff from these areas generally flows southeast 

via overland flow towards the existing ditch and trench drain and is ultimately tributary to the Tributary to 

Shabakunk Creek located to the east of the property. 

 

Existing Drainage Area Texas Avenue: This area of the tract consists of the northern portion of the development 

area adjacent to Texas Avenue, which includes an existing sidewalk. Runoff from the open space area and 

sidewalk areas flow via overland flow and is ultimately tributary to Texas Avenue. 
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Based on Mercer County soils survey information, the soil types native to the site include: 

 

 MERCER COUNTY SOIL SURVEY INFORMATION 

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

UdstB Udorthents, stratified substratum, 
0 to 8 percent slopes 

D 

 

IV. PROPOSED DRAINAGE CONDITIONS 

 
The tract has been evaluated with the following drainage sub-watershed areas as depicted on the Proposed 

Drainage Area Map: 

 

Proposed Drainage Area East (Pervious Pavement East):  This area of the tract consists of a majority of the 

proposed landscape and parking areas in the middle of the site, the proposed multifamily buildings and the three 

(3) easternmost duplex buildings. Stormwater runoff from the parking areas flows overland towards and is 

collected by the pervious pavement system with underdrains. Stormwater runoff from the multifamily buildings 

and duplex buildings is routed directly to the stone storage beneath the pervious pavement. Stormwater runoff 

from the pervious pavement system is routed through an outlet control structure and is tributary to the proposed 

headwall and rip rap located on the eastern portion of the property and is ultimately tributary to the existing 

man-made drainage ditch on-site, which flows off-site towards the adjacent existing development on the 

southern side of the proposed development and is ultimately tributary to the Shabakunk Creek to the south of 

the property. 

 

Proposed Drainage Area East (Pervious Pavement West): This area of the tract consists of a portion of the 

parking areas on the western portion of the site and the three (3) westernmost duplex buildings. Stormwater 

runoff from the parking areas flows overland towards and is collected by the pervious pavement system with 

underdrains. Stormwater runoff from the duplex buildings is routed directly to the stone storage beneath the 

pervious pavement. Stormwater runoff from the pervious pavement system is routed through an outlet control 

structure and is tributary to the proposed headwall and rip rap located on the eastern portion of the property and 

is ultimately tributary to the existing man-made drainage ditch on-site, which flows off-site towards the adjacent 

existing development on the southern side of the proposed development and is ultimately tributary to the 

Shabakunk Creek to the south of the property. 

 

Proposed Drainage Area East (Undetained): This area of the tract consists of the open space area located on the 

eastern portion of the subject property and along Texas Avenue. The study area also consists of the proposed 

driveway along Texas Avenue. Stormwater runoff from the open space area along Texas Avenue and the 
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proposed driveway flows via overland flow to the proposed stormwater conveyance system located onsite and 

is routed to the proposed ditch located on the eastern portion of the property, which is ultimately is tributary to 

the Tributary to Shabakunk Creek. The remainder of the stormwater runoff from the open space areas located 

on the eastern portion of the property flow directly to the ditch via overland flow. 

 

Proposed Drainage Area West (Undetained): This area of the tract consists of proposed parking area and drive 

aisles located to the south and east of the proposed multifamily buildings. Stormwater runoff from the proposed 

motor vehicle surfaces is routed to four (4) Contech Filterra Green Infrastructure Manufactured Treatment 

Devices located along the southerly curb line adjacent to the Lawrence Shopping Center property and is 

ultimately routed to the existing stormwater conveyance system located within the Lawrence Shopping Center 

property, similar to existing conditions. Stormwater runoff from the remaining portion of the study area flows 

overland and is ultimately tributary to the adjacent existing development to the southwest of the proposed 

development, similar to existing conditions. 

 

Proposed Drainage Area Texas Avenue:  This area of the tract consists of open space and asphalt areas on the 

northern portion of the site. Runoff from this area is not collected by the onsite stormwater conveyance system 

and will sheet flow directly to the existing stormwater conveyance system located on Texas Avenue, similar to 

existing conditions.  

 

V. DESIGN METHODOLOGY 

 

The intention of the proposed stormwater design is to provide measures as required to address applicable aspects 

of the Township of Lawrence Land Use Ordinance and N.J.A.C. 7:8. In order to prepare the stormwater 

calculations for the subject project, extensive initial investigation of the property and topography was performed. 

On-site review of the tract was performed by Dynamic Engineering Consultants, PC to verify existing site 

conditions and land cover characteristics.  Dynamic Survey, LLC, was contracted to prepare the Boundary and 

Topographic Survey for the existing site. Furthermore, Dynamic Earth, LLC performed test pits within the site 

to establish the seasonal high water table. 

 

Based on our review of the existing site conditions and the Boundary and Topographic Survey, the Drainage 

Area Maps for the existing and proposed site conditions as defined within this report were established.  A grading 

plan was developed for the proposed site improvements with the existing drainage patterns in mind.  The plan 

was designed to ensure runoff from the proposed development could be directed to stormwater management 

facilities in order to address the applicable sections of the Township of Lawrence Land Use Ordinance and 

N.J.A.C. 7:8. 
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Stormwater runoff from the majority of the proposed development is collected by the on-site stormwater 

collection system or conveyed by overland flow to the pervious pavement systems. All stormwater tributary to 

the proposed pervious pavement systems will be routed through outlet control structures, which discharge runoff 

at a controlled rate in order to satisfy the stormwater quantity requirements set forth by the Township Lawrence 

Land Use Ordinance and N.J.A.C. 7:8. 

 

In proposed Study Area Texas Avenue, the development has been designed so the post-construction runoff 

hydrographs for the 2, 10, 25 and 100-year design storm do not exceed, at any point in time, the pre-construction 

runoff hydrographs for the same design storms in compliance with N.J.A.C. 7:8-5.6(b)1. Due to the decrease of 

stormwater runoff in the post-construction hydrographs for the 2, 10, 25 and 100-year design storm, the proposed 

development in Study Area Texas Avenue will not adversely impact Texas Avenue or the surrounding area.  

 

In addition, the design of the pervious pavement systems in Study Area East complies with the standards set 

forth by the NJ Stormwater Best Management Practices Manual, thereby providing a TSS Removal Rate of 

80%. Moreover, the Contech Filterra Green Infrastructure Manufactured Treatment Devices in Study Area 

West have been provided to collect stormwater runoff from the remainder of the proposed motor vehicle surfaces 

in order to provide a TSS Removal Rate of 80%. As a result of the proposed water quality BMPs, the proposed 

development satisfies the water quality aspect of N.J.A.C. 7:8. 

 

The proposed development is exempt from the groundwater recharge requirements set forth by N.J.A.C. 7:8 due 

to the fact that the project is located within and “urban redevelopment area” as it is a previously developed 

portion of the Metropolitan Planning Area as delineated on the State Plan Policy Map (SPPM). Additionally, 

the groundwater recharge calculations provided in the Appendix of this report depict that the existing soils onsite 

do not promote groundwater recharge and there is no pre-developed annual recharge to preserve. Therefore, the 

groundwater recharge requirements set forth at N.J.A.C. 7:8 have been met. 

 

The overall stormwater management report for the subject tract has been evaluated by Dynamic Engineering 

Consultants to ensure that the overall development satisfies the stormwater criteria set forth in the N.J.A.C. 7:8 

and Township of Lawrence Land Use Ordinance. 

 

VI. RUNOFF RATE REDUCTION PERFORMANCE 
 
Proposed Drainage Area East (Pervious Pavement East): In order to meet the stormwater runoff quantity and 

quality requirements for the developed site, this area of the site incorporates a pervious pavement system with 

underdrains. Stormwater runoff from the pervious pavement system is routed through an outlet control structure 

and tributary to the proposed headwall and rip rap located on the eastern portion of the property and is ultimately 

tributary to the existing man-made drainage ditch on-site, which flows off-site towards the adjacent existing 
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development on the southern side of the proposed development and is ultimately tributary to the Shabakunk 

Creek to the south of the property. 

 

Proposed Drainage Area East (Pervious Pavement West): In order to meet the stormwater runoff quantity and 

quality requirements for the developed site, this area of the site incorporates a pervious pavement system with 

underdrains. Stormwater runoff from the pervious pavement system is routed through an outlet control structure 

and tributary to the proposed headwall and rip rap located on the eastern portion of the property and is ultimately 

tributary to the existing man-made drainage ditch on-site, which flows off-site towards the adjacent existing 

development on the southern side of the proposed development and is ultimately tributary to the Shabakunk 

Creek to the south of the property.  

 

Proposed Drainage Area West (Undetained): In order to meet the stormwater runoff quantity and quality 

requirements for the developed site, this area of the site incorporates four (4) Contech Filterra Green 

Infrastructure Manufactured Treatment Devices. Stormwater runoff from the MTDs is ultimately routed to the 

existing stormwater conveyance system located within the Lawrence Shopping Center property, similar to 

existing conditions. Based on the hydrologic and hydraulic analysis of the stormwater runoff rates in pre and 

post construction, the stormwater runoff hydrographs for the 2, 10, 25 and 100-year design storms in post 

construction at no time exceed the stormwater runoff hydrographs produced for the same design storms in the 

pre-construction state for the point of analysis, thereby meeting the runoff quantity reduction requirements per  

N.J.A.C. 7:8-5.4(a)3.i.  

 
Proposed Drainage Area Texas Avenue: Based on the hydrologic and hydraulic analysis of the stormwater 

runoff rates in pre and post construction, the stormwater runoff hydrographs for the 2, 10, 25 and 100-year design 

storms in post construction at no time exceed the stormwater runoff hydrographs produced for the same design 

storms in the pre-construction state for the point of analysis, thereby meeting the runoff quantity reduction 

requirements per  N.J.A.C. 7:8-5.4(a)3.i. Below are the results for the enclosed hydrographs: 

 
Pre-Development and Post-Development Peak Runoff Results 

Summary for Point Of Analysis East  

 
EXISTING 

RUNOFF RATE 
(CFS) 

REDUCTION 
REQUIREMENT 

ALLOWABLE     
RUNOFF RATE 

(CFS) 

PROPOSED 
RUNOFF RATE 

(CFS) 
2 Year 4.753 50% 2.377 2.321 

10 Year 8.005 25% 6.004 4.284 

100 Year 14.28 20% 11.42 10.33 
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Pre-Development and Post-Development Peak Runoff Results 
Summary for Point Of Analysis West 

 
EXISTING 
RUNOFF 

RATE (CFS) 

REDUCTION 
REQUIREMENT 

ALLOWABLE     
RUNOFF 

RATE (CFS) 

PROPOSED 
RUNOFF 

RATE (CFS) 

EXISTING 
RUNOFF 

VOLUME (CF) 

PROPOSED 
RUNOFF 

VOLUME (CF) 

2 Year 4.713 50% 2.356 2.223 13,777 7,304 

10 Year 7.931 25% 5.948 3.608 23,621 11,864 

100 Year 14.17 20% 11.33 6.362 43,498 21,059 

 
Pre-Development and Post-Development Peak Runoff Results 

Summary for Point Of Analysis Texas Avenue 

 
EXISTING 
RUNOFF 

RATE (CFS) 

PROPOSED     
RUNOFF RATE 

(CFS) 

PROPOSED 
RUNOFF RATE 

REDUCTION 
(CFS) 

EXISTING 
RUNOFF 
VOLUME 

(CF) 

PROPOSED 
RUNOFF 
VOLUME 

(CF) 

2 Year 0.760 0.521 -0.239 2,193 1,480 

10 Year 1.227 0.918 -0.309 3,618 2,620 

100 Year 2.134 1.717 -0.417 6,460 4,994 

*Please see comparative hydrographs within the appendix for compliance with N.J.A.C. 7:8-5.4(a)3.i 

 
Pre-development and Post Development Peak Runoff Results 

Summary for Total Site 

 
EXISTING RUNOFF 

RATE (CFS) 
REDUCTION 

REQUIREMENT 
ALLOWABLE 

RUNOFF RATE (CFS) 
PROPOSED RUNOFF 

RATE (CFS) 

2 Year 10.18 50% 5.09 4.923 

10 Year 17.08 25% 12.81 8.591 

25 Year 21.85 
Not to Exceed 

Existing 
21.85 11.22 

100 Year 30.43 20% 24.344 16.23 

 

VII. PERVIOUS PAVEMENT SYSTEM DESIGN 

 

As previously stated within this report, the stormwater management design utilizes a pervious pavement system 

and green infrastructure manufactured treatment devices to satisfy the stormwater quantity and quality 

regulations set forth by the Township of Lawrence Land Use Ordinance and N.J.A.C. 7:8.   

 

Pervious Pavement System West 

Stormwater runoff tributary to the pervious pavement will infiltrate through void space in the pavement to the 

stone storage section where the stormwater runoff will be detained. The bottom of the stone storage bed is located 

at least one foot above the seasonal high-water table in each location. The underdrain is proposed at elevation 

64.00 FT, to discharge storms larger than the water quality storm and to provide at least 3 inches of stone 
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underneath the underdrain as outline in Chapter 9.5 of the New Jersey Stormwater Best Management Practices 

Manual. The 100-year stormwater runoff tributary to the pervious pavement system with calculation for the 

stone section (0.40 void ratio) is located in the Hydrograph Summary reports: Proposed Conditions section 

within the Appendix of this Report. Overflow of stormwater runoff from the paver system in the event of larger 

storms will be discharged through an outlet control structure which discharges to the proposed stormwater 

conveyance system located on site, which is ultimately tributary to the existing ditch on the eastern portion of 

the site.  

 

Pervious Pavement System East 

Stormwater runoff tributary to the pervious pavement will infiltrate through void space in the pavement to the 

stone storage section where the stormwater runoff will be detained. The bottom of the stone storage bed is located 

at least one foot above the seasonal high-water table in each location. The underdrain is proposed at elevation 

60.25 FT, to discharge storms larger than the water quality storm and to provide at least 3 inches of stone 

underneath the underdrain as outline in Chapter 9.5 of the New Jersey Stormwater Best Management Practices 

Manual. The 100-year stormwater runoff tributary to the pervious pavement system with calculation for the 

stone section (0.40 void ratio) is located in the Hydrograph Summary reports: Proposed Conditions section 

within the Appendix of this Report. Overflow of stormwater runoff from the paver system in the event of larger 

storms will be discharged through an outlet control structure which discharges to the proposed stormwater 

conveyance system located on site, which is ultimately tributary to the existing ditch on the eastern portion of 

the site.  

 

In accordance with the New Jersey Stormwater Best Management Practices Manual, the following design 

considerations have been satisfied: 

 Filter fabric is required along the sides and the bottom of the system to prevent migration of fines 

from the surrounding soil. 

 The seasonal high water table (SHWT) or bedrock must be at least 1 foot below the bottom of the 

storage bed. 

 The capacity of the underdrain must be sufficient to allow the system to drain within 72 hours. 

 At least one inspection port, with a removable cap, must be provided in the storage bed with its 

location denoted in the maintenance plan. The inspection port must be placed at least 3 feet from 

any edge. 

 

VIII. WATER QUALITY  

 

The TSS removal rate requirement set forth by the Township of Lawrence Ordinance and N.J.A.C. 7:8 is 80% 

for the newly proposed impervious coverage.  The stormwater management design for the project satisfies this 

requirement by utilizing two (2) pervious pavement systems and four (4) Contech Filterra Green Infrastructure 
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Manufactured Treatment Device certified by the NJDEP to provide a TSS removal rate of 80%. Therefore, the 

stormwater management facilities provide a TSS removal rate of 80% for the subject project, thereby, satisfying 

the water quality aspect of the Township of Lawrence Land Use Ordinance and N.J.A.C. 7:8. 

 

IX. GROUNDWATER RECHARGE  

 

As was mentioned previously, the proposed development is exempt from the groundwater recharge requirements 

set forth by N.J.A.C. 7:8 due to the fact that the project is located within and “urban redevelopment area” as it 

is a previously developed portion of the Metropolitan Planning Area as delineated on the State Plan Policy Map 

(SPPM).  Additionally, the groundwater recharge calculations provided in the Appendix of this report depict 

that the existing soils onsite do not promote groundwater recharge and there is no pre-developed annual recharge 

to preserve. Therefore, the groundwater recharge requirements set forth at N.J.A.C. 7:8 have been met.  

 

X. CONCLUSION 

 
The proposed development has been designed with provisions for the safe and efficient control of stormwater 

runoff in a manner that will not adversely impact the existing drainage patterns, adjacent roadways, or adjacent 

parcels.   

 

The proposed stormwater management design incorporates a StormFilter Manufactured Treatment Device 

capable of 80% total suspended solid (TSS) removal as stated within the New Jersey Stormwater Best 

Management Practices Manual thereby satisfying N.J.A.C. 7:8 Water Quality Standards.  

 

The proposed development is exempt from the groundwater recharge requirements set forth by N.J.A.C. 7:8 due 

to the fact that the project is located within and “urban redevelopment area” as it is a previously developed 

portion of the Metropolitan Planning Area as delineated on the State Plan Policy Map (SPPM).  Additionally, 

according to the Stormwater Basin Area Investigation Report, prepared by Dynamic Earth, enclosed within the 

appendix of this report, the on-site soils do not exhibit adequate permeability to allow for proper infiltration. 

Therefore, the proposed development is requesting a waiver from the groundwater recharge standards set forth 

by the Township of Lawrence Land Use Ordinance.  

 

Furthermore, the stormwater management design shall reduce peak flow rates for Study Areas East and West 

and the entirety of the proposed development area and meets the minimum peak flow reduction for the 2, 10 

and 100-year storm as dictated by N.J.A.C. 7:8. Additionally, for proposed Study Area Texas Avenue the 

amount of stormwater runoff volume has been reduced. The stormwater runoff hydrographs produced for the 

2-, 10-, 25-, and 100-year design storms in post construction at no time exceed the stormwater runoff hydrographs 

produced for the same design storm for the same design in the pre-construction state, thereby meeting the runoff 
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reduction requirements per N.J.A.C. 7:8-5.6(b)1.  With this stated, it is evident that the proposed development 

will not have a negative impact on the existing stormwater management system, water quality or groundwater 

recharge on site or within the vicinity of the subject parcel. 
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TIME OF CONCENTRATION (TC) CALCULATIONS 
  



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Existing

Drainage Area: West

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.139 hr

8.3 min

AB

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

Mercer County 3.31 in 3.31 in 3.31 in
0.059 ft/ft

Short Grass, 
Prairie

0.15
100.0 ft

+ 0.000 hr = 0.104 hr

BC CD

6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.104 hr + 0.000 hr

0.025 ft/ft 0.011 ft/ft
2.55 ft/s 2.17 ft/s

Unpaved Paved

286.0 ft 30.0 ft

0.035 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.031 hr + 0.004 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Existing

Drainage Area: East

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.134 hr

8.0 min

0.000 hr = 0.003 hr

41.0

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.003 hr + 0.000 hr +

0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 3.73 ft/s

0.005 ft/ft
RCP

3.9 ft

0.3 ft

15 in
1.227 sf

+ 0.000 hr = 0.045 hr

CD

11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.045 hr + 0.000 hr

0.015 ft/ft
1.98 ft/s

Unpaved

319.0 ft

+ 0.000 hr = 0.086 hr

BC

6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.086 hr + 0.000 hr

Mercer County 3.31 in
0.095 ft/ft

Short Grass, 
Prairie

0.15
100.0 ft

AB

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Existing

Drainage Area: Texas Ave

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.065 hr

3.9 min

EF FG

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

Mercer County 3.31 in 3.31 in 3.31 in
0.027 ft/ft 0.027 ft/ft

Short Grass, 
Prairie

Smooth 
Surfaces

0.15 0.011
36.0 ft 7.0 ft

+ 0.000 hr = 0.065 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.063 hr + 0.002 hr

0.000 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.000 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Proposed

Drainage Area: Texas Avenue

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.081 hr

4.8 min

21.

Velocity, V  =19.

0.000 hr

+

0.000 hr=0.000 hr+0.000 hr+

. . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . .

3/11/2024
Prop Residential Development

6.

Travel Time, T t  =11. 0.000 hr=0.000 hr

1279-99-010

Travel Time, T t  = 0.077 hr 0.004 hr+

Worksheet 3: Time of Concentration (T c ) Calculations

0.081 hr=0.000 hr

AB BC

Travel Time, T t  =

. . . . . . . . . . . . . . . . . . . . . . . 0.000 hr ++0.000 hr

10.0 ft
3.31 in

0.015 ft/ft

3.31 in

0.020 ft/ft

40.0 ft
Mercer County

Short Grass, 
Prairie

Smooth 
Surfaces

3.31 in

0.15 0.011



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Proposed

Drainage Area: East (Undetained, Pervious)

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.160 hr

9.6 min

AB BC CD

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

EF

52.0 ft
Mercer County 3.31 in 3.31 in 3.31 in

0.025 ft/ft 0.015 ft/ft 0.025 ft/ft

Short Grass, 
Prairie

Smooth 
Surfaces

Short Grass, 
Prairie

0.15 0.011 0.15
20.0 ft 4.0 ft

DE
Smooth 
Surfaces

0.011
4.0 ft

3.31 in
0.015 ft/ft

+ 0.087 hr + 0.129 hr

FG IJ

6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . .0.041 hr + 0.002 hr 0.002 hr +

0.014 ft/ft 0.017 ft/ft
1.94 ft/s 2.10 ft/s

Unpaved Unpaved

36.0 ft 115.0 ft

0.020 hr

GH HI JK

11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . .0.005 hr + 0.015 hr

12 in 30 in 15 in
0.785 sf 4.909 sf 1.227 sf

+ 0.000 hr +

0.005 ft/ft 0.005 ft/ft 0.005 ft/ft
HDPE RCP RCP

3.1 ft 7.9 ft 3.9 ft

0.3 ft 0.6 ft 0.3 ft

0.010 0.013 0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .4.18 ft/s 5.92 ft/s 3.73 ft/s

0.003 hr + 0.011 hr

10.0 155.0 37.0

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.001 hr + 0.007 hr + 0.000 hr =

Short Grass, 
Prairie

0.15
20.0 ft
3.31 in

0.025 ft/ft

0.041 hr =

0.000 hr +

0.000 hr +

0.000 hr =



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Proposed

Drainage Area: West (Undetained, Impervious)

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.122 hr

7.3 min

AB BC

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

Mercer County 3.31 in 3.31 in 3.31 in
0.029 ft/ft 0.035 ft/ft

Short Grass, 
Prairie

Smooth 
Surfaces

0.15 0.011
61.0 ft 39.0 ft

+ 0.000 hr = 0.101 hr

CD

6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.093 hr + 0.007 hr

0.035 ft/ft
3.80 ft/s

Paved

20.0 ft

0.001 hr

DE

11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.001 hr + 0.000 hr

15 in
1.227 sf

+ 0.000 hr =

0.005 ft/ft
RCP

3.9 ft

0.3 ft

0.013

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . . 3.73 ft/s

0.000 hr = 0.020 hr

262.0

21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.020 hr + 0.000 hr +



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Proposed

Drainage Area: South (Pervious East, Pervious)

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .
5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :
7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :
12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.154 hr

9.2 min

AB

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

Mercer County 3.31 in 3.31 in 3.31 in
0.012 ft/ft

Short Grass, 
Prairie

0.15
73.0 ft

+ 0.000 hr = 0.153 hr

BC

6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.153 hr + 0.000 hr

0.015 ft/ft
2.49 ft/s

Paved

6.0 ft

0.001 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.001 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +

 East,



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Land Condition: Proposed

Drainage Area: South (Pervious West, Pervious)

 Sheet Flow :

1. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
2. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . . .
3. Flow Length, L  { total L ≤ 100 ft }  . . . . . . . . . . . . . . . . . . . . . . .
4. Two-Year 24-hour Rainfall, p 2  for . . . . . . .

5. Land Slope, s (ft/ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 0.007 (n  L ) 0.8

p 2 
0.5  s 0.4

 Shallow Concentrated Flow :

7. Surface Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
8. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
9. Watercourse Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Average velocity, V { see Figure 3.1)  . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

 Channel Flow :

12. Pipe Diameter, D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
13. Cross-Sectional Flow Area, A . . . . . . . . . . . . . . . . . . . . . . . . .
14. Wetted Perimeter, p w  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

15. Hydraulic Radius, r  = A  / p w  . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Channel Slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
17. Pipe Material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. Manning's Roughness Coefficient, n . . . . . . . . . . . . . . . . . . . . .

1.49  r  2/3   s  1/2 

            n
20. Flow Length, L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L
3600 V

22. Watershed or subarea Time of Concentration, T c  { add T t  in steps 6, 11 and 21 }  . . . . . . . . . . . . . . . . . . . . . . . . . 0.070 hr

4.2 min

AB BC

10/11/2023
Prop Residential Development

1279-99-010

Worksheet 3: Time of Concentration (T c ) Calculations

Mercer County 3.31 in 3.31 in 3.31 in

0.037 ft/ft 0.015 ft/ft

Short Grass, 
Prairie

Smooth 
Surfaces

0.15 0.011
46.0 ft 6.0 ft

+ 0.000 hr = 0.070 hr6. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.067 hr + 0.002 hr

0.000 hr11. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . 0.000 hr + 0.000 hr + 0.000 hr =

19. Velocity, V  = . . . . . . . . . . . . . . . . . . . . .

0.000 hr = 0.000 hr21. Travel Time, T t  = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.000 hr + 0.000 hr +

South  East,



 

 
 
 
 
 
 
 
 
 
 
 
 
 

MCCUEN SPIESS SHEET FLOW CALCULATIONS 
  



Slope
Manning's 

Number
McCuen-Spiess Equation 

Sheet Flow
Inputted Sheet Flow

Prop DA Texas Avenue (Pervious) 0.020 0.150 94.28 40**
Prop DA Texas Avenue (Impervious) 0.015 0.011 1113.40 16**
Prop DA East (Undetained) 0.025 0.150 105.41 100*
Prop DA West (Undetained) 0.029 0.150 113.53 100*
Prop DA East (Pvmt East) 0.012 0.150 73.03 73
Prop DA East (Pvmt West) 0.037 0.150 128.24 52**

* Maximum length permitted
**Sheet Flow length terminated due to shallow concentrated flow or end of path

McCuen-Spiess Equation:

McCuen-Spiess Sheet Flow Equation
Proposed Residential Development

2495 Brunswick Pike (AKA Alt Route 1)
DEC #1279-99-010

10/17/2023

𝐿 =  
100√𝑆

𝑛



 

 
 
 
 
 
 
 
 
 
 
 
 
 

HYDROGRAPH SUMMARY REPORTS – EXISTING 
AND PROPOSED CONDITIONS  

2 YR. 10 YR. 25 YR. & 100 YR. 
  



1

Watershed Model Schematic
Hydraflow Hydrographs by Intelisolve v9.1

Project: 2024-05 2.10.100yr.gpw Tuesday, May 21, 2024

 Hyd.  Origin  Description

 Legend

 1 SCS Runoff Ex, Study Area West (Imp.)

 2 SCS Runoff Ex. Study Area West (Perv.)

 3 Combine Ex. Study Area West Total

 5 SCS Runoff Ex. Study Area Texas Ave (Imp.)

 6 SCS Runoff Ex, Study Area Texas Ave (Perv.)

 7 Combine Ex. Study Area Texas Ave Total

 9 SCS Runoff Ex. Study Area East (Imp.)

 10 SCS Runoff Ex. Study Area East (Perv.)

 11 Combine Ex. Study Area East Total

 13 Combine Ex. Site Total

 15 SCS Runoff Prop DA East - Perv Pvmt West (Imp)

 16 SCS Runoff Prop DA East - Perv Pvmt West (Perv)

 17 Combine Perv Pvmt West Total

 18 Reservoir Post Rte Pvmt West

 20 SCS Runoff Prop DA East - Perv Pvmt East (Imp)

 21 SCS Runoff Prop DA East - Perv Pvmt East (Perv)

 22 Combine Perv Pvmt East Total

 23 Reservoir Post Rte Pvmt East

 25 SCS Runoff Prop DA East Undetained (Imp)

 26 SCS Runoff Prop DA East Undetained (Perv)

 27 Combine Prop DA East Undetained Total

 29 Combine Prop DA East Total

 31 SCS Runoff Prop DA West Undetained (Imp)

 32 SCS Runoff Prop DA West Undetained (Perv)

 33 Combine Prop DA West Total

 35 SCS Runoff Prop DA Texas Ave (Imp)

 36 SCS Runoff Prop DA Texas Ave (Perv)

 37 Combine Prop DA Texas Ave Total

 39 Combine Prop Site Total
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Watershed Model Schematic
Hydraflow Hydrographs by Intelisolve v9.1

Project: 2024-03 WQ.gpw Thursday, Apr 11, 2024

 Hyd.  Origin  Description

 Legend

 1 SCS Runoff Prop DA East - Perv Pvmt West (Imp)

 2 SCS Runoff Prop DA East - Perv Pvmt West (Perv)

 3 Combine Perv Pvmt West Total

 4 Reservoir Post Rte Pvmt West

 6 SCS Runoff Prop DA East - Perv Pvmt East (Imp)

 7 SCS Runoff Prop DA East - Perv Pvmt East (Perv)

 8 Combine Perv Pvmt East Total

 9 Reservoir Post Rte Pvmt East
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

Ex. Study Area West Total

Hydrograph type =  Combine
Peak discharge =  4.713 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  14,815 cuft

Hyd. No.  33 

Prop DA West Total

Hydrograph type =  Combine
Peak discharge =  2.22 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  7,550 cuft
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

Ex. Study Area West Total

Hydrograph type =  Combine
Peak discharge =  7.931 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  25,444 cuft
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Hydrograph type =  Combine
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

Ex. Study Area West Total

Hydrograph type =  Combine
Peak discharge =  10.16 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  33,009 cuft

Hyd. No.  33 

Prop DA West Total

Hydrograph type =  Combine
Peak discharge =  4.58 cfs
Time to peak =  12.12 hrs
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

Ex. Study Area West Total

Hydrograph type =  Combine
Peak discharge =  14.17 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  46,912 cuft

Hyd. No.  33 

Prop DA West Total

Hydrograph type =  Combine
Peak discharge =  6.36 cfs
Time to peak =  12.12 hrs
Hyd. Volume =  21,966 cuft
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  7 

Ex. Study Area Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  0.760 cfs
Time to peak =  12.10 hrs
Hyd. Volume =  2,193 cuft

Hyd. No.  37 

Prop DA Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  0.52 cfs
Time to peak =  12.10 hrs
Hyd. Volume =  1,480 cuft
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  7 

Ex. Study Area Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  1.227 cfs
Time to peak =  12.08 hrs
Hyd. Volume =  3,618 cuft

Hyd. No.  37 

Prop DA Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  0.92 cfs
Time to peak =  12.10 hrs
Hyd. Volume =  2,620 cuft
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  7 

Ex. Study Area Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  1.551 cfs
Time to peak =  12.08 hrs
Hyd. Volume =  4,623 cuft

Hyd. No.  37 

Prop DA Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  1.20 cfs
Time to peak =  12.10 hrs
Hyd. Volume =  3,449 cuft
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Multi-Hydrograph Plot
Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  7 

Ex. Study Area Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  2.134 cfs
Time to peak =  12.08 hrs
Hyd. Volume =  6,460 cuft

Hyd. No.  37 

Prop DA Texas Ave Total

Hydrograph type =  Combine
Peak discharge =  1.72 cfs
Time to peak =  12.10 hrs
Hyd. Volume =  4,994 cuft
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PERVIOUS PAVEMENT SYSTEM DETAILS 









 

SPECIFICATION 

STORMWATER MANAGEMENT  

Rev: 09/21/23 

 
 
 
 
 

 
 PART 1  GENERAL 

1. Related Documents 
A. Drawings, technical specifications, and general provisions of the Contract as modified herein apply to 

this section. 
 

2. Description of the Work Included 
A. Provide excavation and base preparation per geotechnical engineer's recommendations and/or as 

shown on the design drawings. 
B. Provide and install PowerBlock® and all related products including base materials, geotextiles, and 

geogrids per the manufacturer’s installation guidelines provided in this section. 
C. Perform post-installation testing. 
D. Protect PowerBlock® system from contamination due to construction traffic and construction 

sedimentation after installation until the site is completely stabilized. 
 

3. Quality Assurance 
A. Installation Contractor shall demonstrate the following experience: 

1. A minimum of three permeable pavement projects completed within the last 2 years of a 
similar or larger size and complexity.   

2. A minimum of 25,000 square feet of permeable pavement installed within the last 2 years.  
3. Installation Contractor experience requirement may be waived if the manufacturer’s 

representative provides on-site training and review during construction. 
B. Installation Personnel: Performed only by skilled workers with a satisfactory record of performance 

on permeable pavement construction projects of comparable size and complexity.  
C. Contractor must have the manufacturer’s representative available for site review if requested by the 

Owner.  
 

4. Submittals 
A. Submit proposed PowerBlock® layout drawings. 
B. Submit manufacturer’s product data, including all requirements detailed in this specification.  
C. Submit material specifications for all geotextiles and geogrids. 
D. Submit material specification for base stone and aggregates.  
E. Any proposed equal alternative product substitution to this specification must be submitted for 

review and approved prior to the bid opening. The review package should include third party 
performance data that meets or exceeds the criteria in Table 2.1A. 
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5. Storage and Handling 
A. Protect concrete pavers during shipment, storage, and installation against staining, chipping, 

cracking, and other damage. 
B. Coordinate delivery and paving schedule with other construction activities.  
 

6. Preinstallation Conference 
A. Prior to the start of the installation, a preinstallation conference shall occur with Owner 

representatives, the general contractor, the installation contractor, and the manufacturer’s 
representative.  

B. Coordinate installation for the PowerBlock® system with other on-site activities to minimize 
sedimentation and contamination of the permeable pavement during construction. All non-
installation related construction traffic, particularly equipment used for earthwork, should be routed 
around the permeable pavement. Stabilize denuded soils contributing runoff to the permeable 
pavement prior to commissioning the system. 

 
 PART 2:     PRODUCTS 

1. Permeable Paver 
A. Permeable pavement shall be constructed from pre-manufactured, interlocking concrete blocks that 

do not require stone or sand filler between the blocks, leaving the joints open to allow rapid 
infiltration of runoff through the joints. The blocks and completed permeable pavement shall meet 
the following properties: 

 
  Table 2.1A 

PROPERTY DESCRIPTION VALUE 

Dimensions Length x Width x Height 11.75” x 13.70” x 4.5” (+/- 
1/8”) 

Block Weight Pounds 44 lbs. Minimum 

Loading Capability Traffic Rating HS-20 / HS-25 

Open Joint Width Inches 0.25” (+/- 0.02”) 

Joint Filler Between Blocks Material Used NONE ALLOWED1 

Post-Installation, Field-
Verified Surface Infiltration 
Rate3 

ASTM C-1701 / C-1701-M09 / 
ASTM C-1781 / C-140 

1,000 inches / hour average 
(Minimum 3 tests) 

Compressive Strength ASTM D-6684 / C-140 4,000 psi (average) 
3,500 psi (minimum) 

Freeze / Thaw Resistance2 ASTM C-67 / C-1645 / C-936 COMPLIANT 

Abrasion Resistance2 C-4182 COMPLIANT 

 NOTE 1: No filler material is allowed to be used between the blocks. Use ONLY blocks that do not require 
stabilizing stone/sand between the units. 
NOTE 2: Testing by the National Concrete Masonry Association (NCMA) will be made available for 
freeze/thaw and abrasion resistance upon request. 
NOTE 3: The completed permeable pavement system must be tested in-situ after installation and will 
only be accepted when required performance value shown in Table 2.1A has been documented by a 
third party. Final test report must be submitted to the Owner prior to acceptance.  
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B. Visual Inspection 
1. All blocks shall be sound and free of defects that would interfere with the proper placing of 

the units or impair the strength or performance of the permeable pavement system. 
2. Surface cracks incidental to the usual methods of manufacture, or surface chipping resulting 

from customary methods of handling in shipment and delivery, shall not be deemed grounds 
for rejection.  

3. Cracks exceeding 0.25 inches in width and/or 1.0 inches in depth or larger shall be deemed 
grounds for rejection. 

4. Ensure the PowerBlock delivered to the site matches the color requirements on plans. 
 

C. The permeable paver shall be PowerBlock® or pre-approved equal (as noted in Part 1, Section 4.E), as 
represented and distributed by: 

Ferguson Waterworks 
12500 Jefferson Avenue, Newport News, VA  
Branch Locator: https://www.ferguson.com/searchBranch 

 
D. When PowerBlock® installation may be exposed to de-icing salts or salt air in coastal climates, blocks 

should be sealed after installation with optional Prossoco Saltguard WB or equivalent. If specified, 
the coating shall be applied per manufacturer’s recommendations. 

 
2. Stone Base 

A. Permeable pavements require site specific design based on both structural and hydrologic 
requirements of the pavement. Depths shown on typical drawings must be evaluated and modified 
as necessary by the engineer of record. 

B. All aggregate shall be clean and angular on all sides, with no less than 90% fractured faces. Do not 
use rounded river gravel or fractured river gravel for any application. 

C. If more than 6” of base stone is required, use AASHTO #2 Stone or similar for the lower layers. 
 

ASTM No. 2 Subbase 
Grading Requirements 

     Sieve Size  Percent Passing 
75 mm (3 in.) 100 
63 mm (2 1/2 in.) 90 to 100 
50 mm (2 in.) 35 to 70 
37.5 mm (1 1/2 in.) 0 to 15 
19 mm (3/4 in.) 0 to 5   
 

D. AASHTO #57 Stone shall be used as a leveling course for the upper 4” to 6” of the base layer.  
 

ASTM No. 57 Base 
Grading Requirements 

    Sieve Size  Percent Passing 
37.5 mm (1 1/2 in.) 100 
25 mm (1 in.) 95 to 100 
12.5 mm (1/2 in.) 25 to 60 
4.75 mm (No. 4) 0 to 10 
2.36 mm (No. 8) 0 to 5 
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3. Geotextiles 
A. Use a woven monofilament geotextile, such as ACF (Ferguson) M200, or as specified in the contract 

documents. 
 

4. Edge Restraint 
A. Edges of the PowerBlock area shall be finished with an edge restraint. Acceptable forms of edge 

restraint include, but are not limited to, concrete flush curb, concrete vertical curb, concrete gutter 
curb, asphalt, or as shown on plans. 

B. Topsoil, landscaping, or other soils are not acceptable forms of edge restraint in traffic applications. 
  
PART 3: FOUNDATION PREPARATION AND BLOCK INSTALLATION 

1. Foundation & Preparation 
A. Prepare subgrade as noted on plans. Typically, compaction of underlying subgrade soil should be 

avoided or minimized to encourage infiltration of stormwater. Subgrade should be uniform, level, 
and free of lumps and debris. All questions about the adequacy of the subgrade should be directed 
to the owner’s engineer, who will approve the subgrade conditions prior to placement of the stone 
base. 

B. Place a woven monofilament geotextile, such as ACF (Ferguson) M200, on the subgrade base and 
sides of the excavation to prevent contamination of the clean aggregate base or as specified in the 
contract documents. Overlap seams a minimum of 12” in all directions, or as shown on plans. 

C. Install base materials in layers uniformly spread and compacted in 6” - 8” lifts or as noted on plans. 
When final layer of base stone is installed, compact first with a roller and finish with a 10,000-psi 
plate compactor in both the perpendicular and parallel directions. Compaction is complete when no 
movement of base materials is observed. Base shall be a smooth, plane surface, firm and non-
yielding prior to placement of the PowerBlock®.  

D. Confirm finished elevations of the base match plan requirements. 
E. Completed base shall be proof rolled and inspected and approved by engineer or record. Reconstruct 

areas where deflection exceeds acceptable limits as determined by engineer. 
 

2. Pavers 
A. Ensure PowerBlock® units are free of foreign material before installation. 
B. Set PowerBlock® pavers as shown on plans, within the specified lines and grades shown on plans. 

Units shall be installed straight and true to the required lines. Ensure joint widths are consistent 
throughout installation. 

1. Installation shall proceed by adding blocks adjacent to previously installed units. 
2. On sloped areas, work from lower areas toward the higher elevations.  

C. Cut PowerBlock® units as needed to accommodate field conditions and to achieve a consistent 
pattern.  

D. When a substantial area of PowerBlock® units has been installed, the pavers shall be static rolled to 
ensure a consistent top elevation.  

E. Replace pavers that are broken, substantially chipped, or stained during construction. 
F. The joints between the blocks shall not be backfilled with smaller aggregates or sand to function 

properly. The joints shall be always left open, including following maintenance of the permeable 
pavement.  

G. Within 60 days of completion of the installation, the surface infiltration rate of the pavement shall be 
field verified to confirm the required infiltration rate of the pavement (per Table 2.1A). If the system 
fails to perform as required, it shall be removed and replaced at no cost to the Owner. 
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PART 4: INSPECTION AND MAINTENANCE 

1. Inspection 
A. Inspect the permeable pavement, noting areas of standing water or significant accumulation of joint 

debris.  
B. If joints are excessively filled with debris or sediment, a surface infiltration test may be performed 

per Table 2.1A to determine the capabilities of the system.  
 

2. Maintenance 
A. Maintenance shall be performed when either: 

1. The surface infiltration rates of more than 75% of the surface area fall below 10% of the rate 
required per Table 2.1A. 

2. Surface ponding remains for 24 hours in an area larger than 10 square feet. 
3. Other desired maintenance at the Owner’s discretion to optomize performance. 

B. Maintenance shall be performed with a vacuum device, not a mechanical sweeper, to remove 
accumulated debris from joints. This may be accomplished with smaller hand-held devices or with 
vacuum trucks such as the Elgin Whirlwind. Adjust device settings to avoid movement or lifting of 
block, or removal of the base stone underneath the blocks.  

 
 



 

 
 
 
 
 
 
 
 
 
 
 
 

CONTECH FILTERRA SIZING SUMMARY AND 
NJDEP CERTIFICATION 

  



                                              
 

 

Block 2001, Lot 2.02 - 2495 Brunswick Pike 

Lawrence Twp, NJ 

5/26/23 

 

Sizing Basis: 
Filterra High Capacity biofiltration system has received final certification from the NJDEP for 80% TSS removal. Per the NJDEP, Filterra HC is 
considered a Green Infrastructure (GI) MTD. The sizing for the Filterra HC system under NJDEP regulations is based on the methodology 
outlined in Chapter 5 of the NJDEP BMP Manual. The NRCS method is utilized to determine a water quality flow rate for the drainage area in 
question. To validate the sizing, the parameters below were assumed. 
 

Design Parameters: 
Design Storm =   NJDEP Water Quality Design Storm (1.25-inch/2-hour storm event) 
Filterra HC Media Flow Rate = 300 inches/hour 
Time of Concentration =  10 minutes 
Allowable Ponding in Filterra = 9” 
  

Design Summary: 
Utilizing NRCS Method and HydroCAD software, a hydrograph can be derived to represent the design storm.  As seen in the provided HydroCAD 
report, the WQ flow is routed to an appropriately sized Filterra unit. Since the Filterra system can provide up to 9” of ponding, some flow 
attenuation is possible. The Filterra system is able to accommodate a portion of the water quality volume in the head space above the media 
and release it at the system’s NJDEP certified maximum treatment flow rate.  
 

Site 
Designation 

Impervious 
Drainage Area 

(ac) 
Filterra HC Model Analyzed 

#51 0.220 7’x10’ Peak Diversion Filterra HC 

#61 0.094 6’x6’ Peak Diversion Filterra HC 

#71 0.103 6’x6’ Peak Diversion Filterra HC 

#81 0.084 4.5’x5.83’ Peak Diversion Filterra HC 

 
                                      
Thank you for the opportunity to present this to you and your client. Please do not hesitate to contact me should you have any additional 

questions. 

 

Sincerely, 

Taylor Murdock 

Stormwater Design Engineer 

Contech Engineered Solutions, LLC. 
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Summary for Subcatchment 1S: #51 DA

Runoff = 0.57 cfs @ 1.15 hrs,  Volume= 826 cf,  Depth= 1.03"
     Routed to Pond 1P : Filterra 7x10

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.04 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (ac) CN Description
* 0.220 98

0.220 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: #51 DA

Runoff

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=0.220 ac
Runoff Volume=826 cf

Runoff Depth=1.03"
Tc=10.0 min

CN=0/98

0.57 cfs
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Summary for Pond 1P: Filterra 7x10

Inflow Area = 9,583 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  NJDEP WQ event
Inflow = 0.57 cfs @ 1.15 hrs,  Volume= 826 cf
Outflow = 0.49 cfs @ 1.12 hrs,  Volume= 913 cf,  Atten= 14%,  Lag= 0.0 min
Primary = 0.49 cfs @ 1.12 hrs,  Volume= 913 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 0.31' @ 1.20 hrs   Surf.Area= 70 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.1 min ( 76.1 - 74.0 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 53 cf 7.00'W x 10.00'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.49 cfs @ 1.12 hrs  HW=0.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.49 cfs @ 0.01 fps)

Pond 1P: Filterra 7x10

Inflow
Primary

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.6
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0.5
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0

Inflow Area=9,583 sf
Peak Elev=0.31'

Storage=21 cf

0.57 cfs

0.49 cfs
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Summary for Subcatchment 2S: #61 DA

Runoff = 0.24 cfs @ 1.15 hrs,  Volume= 353 cf,  Depth= 1.03"
     Routed to Pond 2P : Filterra 6x6

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.04 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (ac) CN Description
* 0.094 98

0.094 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 2S: #61 DA

Runoff

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=0.094 ac
Runoff Volume=353 cf

Runoff Depth=1.03"
Tc=10.0 min

CN=0/98

0.24 cfs
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Summary for Pond 2P: Filterra 6x6

Inflow Area = 4,095 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  NJDEP WQ event
Inflow = 0.24 cfs @ 1.15 hrs,  Volume= 353 cf
Outflow = 0.24 cfs @ 1.15 hrs,  Volume= 353 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.24 cfs @ 1.15 hrs,  Volume= 353 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 0.01' @ 1.15 hrs   Surf.Area= 36 sf   Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 353 cf (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 74.0 - 74.0 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 27 cf 6.00'W x 6.00'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.25 cfs @ 1.15 hrs  HW=0.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs @ 0.01 fps)

Pond 2P: Filterra 6x6

Inflow
Primary

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=4,095 sf
Peak Elev=0.01'

Storage=0 cf

0.24 cfs

0.24 cfs
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Summary for Subcatchment 3S: #71 DA

Runoff = 0.27 cfs @ 1.15 hrs,  Volume= 387 cf,  Depth= 1.03"
     Routed to Pond 3P : Filterra 6x6

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.04 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (ac) CN Description
* 0.103 98

0.103 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 3S: #71 DA

Runoff

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.28

0.26
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0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=0.103 ac
Runoff Volume=387 cf

Runoff Depth=1.03"
Tc=10.0 min

CN=0/98

0.27 cfs
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Summary for Pond 3P: Filterra 6x6

Inflow Area = 4,487 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  NJDEP WQ event
Inflow = 0.27 cfs @ 1.15 hrs,  Volume= 387 cf
Outflow = 0.25 cfs @ 1.12 hrs,  Volume= 353 cf,  Atten= 6%,  Lag= 0.0 min
Primary = 0.25 cfs @ 1.12 hrs,  Volume= 353 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 0.06' @ 1.17 hrs   Surf.Area= 36 sf   Storage= 2 cf

Plug-Flow detention time= 2.2 min calculated for 353 cf (91% of inflow)
Center-of-Mass det. time= (not calculated: outflow precedes inflow)

Volume Invert Avail.Storage Storage Description
#1 0.00' 27 cf 6.00'W x 6.00'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.25 cfs @ 1.12 hrs  HW=0.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs @ 0.01 fps)

Pond 3P: Filterra 6x6

Inflow
Primary

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=4,487 sf
Peak Elev=0.06'

Storage=2 cf

0.27 cfs

0.25 cfs
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Summary for Subcatchment 4S: #81 DA

Runoff = 0.22 cfs @ 1.15 hrs,  Volume= 315 cf,  Depth= 1.03"
     Routed to Pond 4P : Filterra 4.5x5.83

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-5.00 hrs, dt= 0.04 hrs
NJ DEP 2-hr  NJDEP WQ Rainfall=1.25"

Area (ac) CN Description
* 0.084 98

0.084 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 4S: #81 DA

Runoff

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.24
0.23
0.22
0.21
0.2

0.19
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0.17
0.16
0.15
0.14
0.13
0.12
0.11
0.1

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

NJ DEP 2-hr
NJDEP WQ Rainfall=1.25"

Runoff Area=0.084 ac
Runoff Volume=315 cf

Runoff Depth=1.03"
Tc=10.0 min

CN=0/98

0.22 cfs
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Summary for Pond 4P: Filterra 4.5x5.83

Inflow Area = 3,659 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  NJDEP WQ event
Inflow = 0.22 cfs @ 1.15 hrs,  Volume= 315 cf
Outflow = 0.18 cfs @ 1.12 hrs,  Volume= 360 cf,  Atten= 16%,  Lag= 0.0 min
Primary = 0.18 cfs @ 1.12 hrs,  Volume= 360 cf

Routing by Stor-Ind method, Time Span= 0.00-5.00 hrs, dt= 0.04 hrs / 2
Peak Elev= 0.37' @ 1.21 hrs   Surf.Area= 26 sf   Storage= 10 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.6 min ( 76.6 - 74.0 )

Volume Invert Avail.Storage Storage Description
#1 0.00' 20 cf 4.50'W x 5.83'L x 0.75'H Prismatoid

Device Routing     Invert Outlet Devices
#1 Primary 0.00' 300.000 in/hr Exfiltration over Surface area   

Primary OutFlow  Max=0.18 cfs @ 1.12 hrs  HW=0.08'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.18 cfs @ 0.01 fps)

Pond 4P: Filterra 4.5x5.83

Inflow
Primary

Hydrograph

Time  (hours)
543210

F
lo

w
  

(c
fs

)

0.24
0.23
0.22
0.21
0.2

0.19
0.18
0.17
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0.15
0.14
0.13
0.12
0.11
0.1

0.09
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0.07
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0.03
0.02
0.01

0

Inflow Area=3,659 sf
Peak Elev=0.37'

Storage=10 cf

0.22 cfs

0.18 cfs
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STORMWATER COLLECTION SYSTEM 
CALCULATIONS (PIPE SIZING) 

  



Project: Proposed Residential Development Computed By: MDC
Job #: 1279-99-010 Checked By: TAZ
Location: Township of Lawrence Date: 10/25/2022

Last Revised: 11/17/2023
Drainage 
Area

Impervious 
Area (sf)

Coefficient 
(C) Used

Open Space 
(SF) 

Coefficient 
(C) Used

Average Coefficient 
(C) Used

Total Area (SF) Total Area 
(acres)

IA 1 5229 0.95 292 0.35 0.92 5521 0.13
IA 3 6872 0.95 3106 0.35 0.76 9978 0.23
IA 4 5418 0.95 1847 0.35 0.80 7265 0.17
IA 6 9823 0.95 2725 0.35 0.82 12548 0.29
IA 10 7200 0.95 1101 0.35 0.87 8301 0.19
IA 40 435 0.95 0.35 0.95 435 0.01
IA 30 1694 0.95 0.35 0.95 1694 0.04
IA 33 896 0.95 4330 0.35 0.45 5226 0.12
IA 51 9383 0.95 0.35 0.95 9383 0.22
IA 61 3795 0.95 0.35 0.95 3795 0.09
IA 71 4337 0.95 0.35 0.95 4337 0.10
IA 81 3655 0.95 0.35 0.95 3655 0.08
Roof 1 2885 0.95 0.35 0.95 2885 0.07
Roof 2 4209 0.95 0.35 0.95 4209 0.10
Roof 3 2926 0.95 0.35 0.95 2926 0.07
Roof 4 3830 0.95 0.35 0.95 3830 0.09
Roof 5 3549 0.95 0.35 0.95 3549 0.08
Roof 6 2365 0.95 0.35 0.95 2365 0.05
Duplex A-F 6042 0.95 0.35 0.95 6042 0.14
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CAPACITY OF CIRCULAR PIPE FLOWING FULL 
 

  



Project: Proposed Residential Development Computed By: LPG
Job #: 1279-99-010 Checked By: TJM

Location: Lawrence, Mercer County, NJ Date: 10/26/2022

PIPE DESCRIPTION SLOPE SIZE MANNING'S VELOCITY CAPACITY CAPACITY CAPACITY
(%) (IN) COEFFICIENT (FT/S) (CFS) (GPD) (MGD)

(n)
Existing 30" RCP 0.480% 30 0.013 5.80 28.49 18,416,149 18.42

Variables Defined Typical Values for Manning's Coefficient (n)
Q=Capacity of Pipe (CFS) n(RCP)= 0.013
V=Velocity in Pipe Section (FT/S) n(HDPE-Smooth Interior)= 0.012 *Varies with Manufacturer
R=Hydraulic Radius of Pipe Section n(DIP)= 0.013
S=Slope of Pipe Section (FT/FT) n(PVC)= 0.010
D=Diameter of Pipe (FT) n(CMP)= 0.024
d=Depth of Flow in Pipe (FT)
n=Manning's Coefficient
Wp=Wetted Perimeter (FT)

Equations used:
Q=VA
V=(1.49/n)*R^(2/3)*S^(1/2)
Q=(1.49/n)*R^(2/3)*S^(1/2)*A

Utilizing Appendix 16.A from the Civil Engineering Reference Manual-Seventh Edition, by Micheal Lindeburg, Copyright 1999
The following equations were utilized to calculate the Hydraulic Radius and Area of a Circular Pipe Section flowing full
A=(π*D^2/4)*0.5=0.7854*D^2
R=A/Wp=0.7854*D^2/(2*π*D/2)=0.25*D

Therefore:
Q=(1.49/n)*(0.25*D)^(2/3)*S^(1/2)*(0.7854*D^2)
V=(1.49/n)*(0.25*D)^(2/3)*S^(1/2)

Unit Conversion Equations
1 Cubic Foot=7.4805 Gallons
1 Day = 86,400 Seconds
Therefore:

Cubic Foot 86,400 Seconds 7.4805 Gallons Gallon
Second 1 Day 1 Cubic Foot Day

Gallon 1 Million Gallons Million Gallons
Day 1,000,000 Gallons Day

=

X =

X X



 

 
 
 
 
 
 
 
 
 
 
 
 

CONDUIT OUTLET PROTECTION CALCULATIONS 
  



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ Calculated By: JMH
(732) 974-0198 Checked By: TAZ

Rip Rap Pad # Curb Cut

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.05 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 in

Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.30 ft

Apron Dimension Calculations:

Unit Dicharge, q  = Q/D o  =

 Case I:   TW  < 1/2 D o

1.8q

D o
1/2

W 1  = 
= W 2  = 

 Case II:   TW  ≥ 1/2 D o

3q

D o
1/2

or W 1  = 12 ft
= 15.57 ft or W 2  = 16 ft

Rip Rap Stone Size Calculations:

1.

2.
3.
4.
5.

6.

7.

8.

Footnote:

1. Tailwater depth shall be the 2-year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

2. For multiple pipes, increase rip-rap sizes by 25% when pipe spacing is greater than or equal to 1/4W o .

The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.
The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
No bends or curves at the intersection of the conduit and apron will be permitted.

equal to the bottom width of the channel and the structural lining shall extend at least one foot above the
tailwater elevation, but no lower than two-thirds of the vertical conduit dimension above the conduit invert.
The side slopes shall be 2:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.

d 50  = 6 in
TW

Notes:
Where there is a well-defined channel downstream of the apron, the bottom width of the apron shall be at least

Width, W 1  = 3W o  = 12. ft
Width, W 2  = 3W o  + 0.4L a

Median Stone, d 50  = 0.02q 1.33

= 0.28 in

Apron Length, L a  = = 8.94 ft or L a  = 9 ft

L a  = 

     Width, W 1  = 3W o  =
Width, W 2  = 3W o  + L a

11/9/2023
Residential Dev

1279-99-010

Conduit Outlet Protection Calculations

2.11 cfs per foot

Apron Length, L a  = + 7D o  =



Date:
Project:

Project No:

1904 Main Street, Lake Como, NJ 07719 Calculated By: JMH
(732)974-0198 Checked By: TAZ

Rip Rap Pad # 9

Design Parameters:
Design Storm Flow for 25 Year, Q  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.07 cfs
Vertical Dimension of Outlet Pipe, D o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 in
Horizontal Dimension of Outlet Pipe, W o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 in

Tailwater Depth, TW 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.30 ft

Apron Dimension Calculations:

Unit Dicharge, q  = Q/D o  =

 Case I:   TW  < 1/2 D o

1.8q

D o
1/2

W 1  = 
= W 2  = 

 Case II:   TW  ≥ 1/2 D o

3q

D o
1/2

or W 1  = 8 ft
= 16.33 ft or W 2  = 17 ft

Rip Rap Stone Size Calculations:

1.

2.
3.
4.
5.

6.

7.

8.

Footnote:

1. Tailwater depth shall be the 2-year storm if discharging into a detention basin. For areas where tailwater cannot be computed, use TW  = 0.2D o . 

2. For multiple pipes, increase rip-rap sizes by 25% when pipe spacing is greater than or equal to 1/4W o .

The largest stone size in the mixture shall be 1.5 times the d50 size. The rip-rap shall be reasonably well graded.
The thickness of the rip-rap apron may be two (2) times the median stone diameter provided that the apron is 
constructed on a bedding of four (4) inches of 3/4 inch clean stone on approved filter fabric material.
Rip-rap and filter fabric shall meet the standards of the governing Soil Conservation District as well as the
requirements of the local municipality.
No bends or curves at the intersection of the conduit and apron will be permitted.

equal to the bottom width of the channel and the structural lining shall extend at least one foot above the
tailwater elevation, but no lower than two-thirds of the vertical conduit dimension above the conduit invert.
The side slopes shall be 2:1 or flatter.
The bottom grade shall be 0.0% (level).
There shall be no overfall at the end of the apron or at the end of the culvert.
Fifty (50) percent by weight of the rip-rap mixture shall be smaller than the median size stone designated as d50.

d 50  = 6 in
TW

Notes:
Where there is a well-defined channel downstream of the apron, the bottom width of the apron shall be at least

Width, W 1  = 3W o  = 7.5 ft
Width, W 2  = 3W o  + 0.4L a

Median Stone, d 50  = 0.02q 1.33

= 2.73 in

Apron Length, L a  = = 22.06 ft or L a  = 23 ft

L a  = 

     Width, W 1  = 3W o  =
Width, W 2  = 3W o  + L a

4/7/2023
Residential Dev

1279-99-010

Conduit Outlet Protection Calculations

11.63 cfs per foot

Apron Length, L a  = + 7D o  =



 

 
 
 
 
 
 
 
 
 
 
 
 

GROUNDWATER RECHARGE CALCULATIONS 
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DRAINAGE DITCH STABILITY ANALYSIS 
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1.0 PROJECT DESCRIPTION 
 

Dynamic Earth, LLC (Dynamic Earth) has completed a supplemental exploration and evaluation 

for the proposed stormwater management facilities to be located at 2495 Brunswick Pike in 

Lawrence Township, Mercer County, New Jersey.  The site is identified as Block 2001, Lots 3, 60 

thru 66, and 68 and is shown on the Supplemental Test Location Plan included within the Appendix 

of this report. 

 

Dynamic Earth previously performed a subsurface investigation at the site and the results were 

issued in a March 6, 2020 Stormwater Basin Area Investigation Report. Subsequent to our previous 

investigation, site plans were updated and supplemental testing was requested within the area of 

proposed stormwater management facilities. The results of the supplemental testing are included 

herein. 

 

At the time of our supplemental investigation, the subject site consisted of an existing grass-covered 

area located within the northern portion of an overall larger shopping center development. The 

northern perimeter of the subject site was lined with trees. The proposed site development will 

include construction of a residential development with associated pavements and utilities. 

Stormwater management facilities are proposed throughout the site; although details regarding 

these facilities were not finalized at the time of this report. Based on the grading plan, earth fills 

typically on the order of approximately five to nine feet are required to achieve proposed subgrade 

elevations throughout the majority of the site. Site development details were provided on a 

December 9, 2022 (latest revised) Grading Plan prepared by Dynamic Engineering Consultants, PC 

(Dynamic). 

 

The subject site is bound to the north by Texas Avenue and residential property beyond; to the east 

by entrance drive of the existing shopping center with commercial properties beyond; to the south 

by the existing shopping center with Brunswick Avenue beyond; and to the west by the residential 

property. 

 

Based on a June 6, 2019 Topographic Survey prepared by Dynamic Survey, LLC, topography across 

the subject site generally slopes downward toward the south from a high elevation of approximately 

69 feet within the northern portion of the property to a low elevation of approximately 57 feet 

within the southern portion of the property. The elevations included herein reference the North 

American Vertical Datum of 1988 (NAVD88), unless otherwise noted. 

 

2.0 SCOPE OF SERVICES 

 
Dynamic Earth’s scope of services pertaining to this supplemental investigation included 

evaluating the subsurface conditions at soil profile pit locations to estimate the apparent seasonal 

high groundwater level. A total of 16 soil profile pits (identified as SPP-101 through SPP-116) were 
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excavated utilizing a track-mounted excavator within the potential stormwater management 

facility areas. A total of eight soil profile pits (identified as SPP-1 through SPP-8) were previously 

performed as part of our initial investigation in February of 2020. Test locations were located 

within the area of anticipated stormwater management facilities and were backfilled to the surface 

with excavated soils at completion.   

 

The soils encountered were classified in general conformance with the United States Department 

of Agriculture (USDA) Classification System.  Observations were made for groundwater and/or 

redoximorphic features indicative of zones of saturation or seasonal high groundwater.  Soil logs 

are included in the Appendix of this report.   

 

Undisturbed tube permeability samples collected in general accordance with New Jersey 

Department of Environmental Protection (N.J.D.E.P.) Stormwater Best Practices Manual – Chapter 

12: Soil Testing Criteria test methods and obtained from anticipated stormwater management facility 

infiltration depths. 

 

Environmental conditions were not evaluated by Dynamic Earth.   

 

3.0 UNITED STATES DEPARTMENT OF AGRICULTURE (USDA) SOIL SURVEY 
 

Based on a review of the United States Department of Agriculture – Natural Resources 

Conservation Services (USDA-NRCS) soil survey, the following soil resources are mapped within 

the area of the proposed site improvements:  

 

Udorthents, stratified substratum, zero to eight percent slopes (UdstB): Udorthents stratified 

substratum with zero to eight percent slopes is mapped within the majority of the proposed 

stormwater management facility. The typical soil profile of this series soil (as reported in the soil 

survey) consists of sand to a depth of 10 inches underlain by gravelly coarse sand to a depth of 72 

inches below the natural ground surface (limit of report).  The depth to the water table is reported 

to be more than 80 inches below the natural ground surface. 

 

Othello silt loams, zero to two percent slopes, northern coastal plain (OthA): Orthello silt loams 

with zero to two percent slopes is mapped within the southwestern portion of the proposed 

stormwater management facility.  The typical soil profile of this series soil (as reported in the soil 

survey) consists of silt loam to a depth of 29 inches, with a sandy loam to a depth of 34 inches, 

underlain by loamy sand to a depth of 80 inches below the natural ground surface (limit of report).  

The depth to the water table is reported to be more between 10 and 20 inches below the natural 

ground surface. 
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4.0 SUMMARY OF FINDINGS & RESULTS 

 
Detailed descriptions of the subsurface conditions encountered at each location are provided on 

the Records of Subsurface Exploration included herein. A summary of the subsurface conditions 

encountered is included below.   

 

4.1 Subsurface Soil Profile 

 

Supplemental soil profile pit locations were performed within existing landscaped areas and 

encountered approximately four inches to 12 inches of topsoil at the surface. Beneath the surficial 

cover, existing fill material was encountered that generally consisted of loamy sand and sandy loam 

with variable amounts of debris.  The debris encountered included concrete, brick, wood, porcelain, 

roots, crushed stone, and asphalt.  The existing fill material was encountered to depths ranging 

between approximately 0.7 feet and 2.8 feet below the ground surface, corresponding to elevations 

ranging between 60.7 feet and 55.0 feet. Beneath the existing fill material (where encountered) 

natural coastal plain deposits were encountered that generally consisted of loamy sand, sandy 

loam, sandy clay loam, clay loam, and loam with variable amounts of gravel. The natural coastal 

plain deposits were encountered soil profile pit termination depths ranging between approximately 

four feet and 12.0 feet below the ground surface; corresponding to elevations ranging between 53.8 

feet and 47.1 feet.  The relatively shallow refusal depths encountered were due to apparent 

cemented sand stratums encountered.  

 

4.2 Seasonal High Groundwater and Permeability Results 

 

Indicators of seasonal high groundwater (i.e. based on soil mottling) were encountered at the test 

locations at depths ranging between approximately 0.4 feet and 5.5 feet below the ground surface, 

corresponding to elevations ranging between 60.2 feet and 52.3 feet. Groundwater was 

encountered at the test locations at depths ranging between approximately 1.3 feet and nine feet 

below the ground surface, corresponding to elevations ranging between 60.2 feet and 51.1 

feet.  Seepage associated with an apparent perched zone of saturation within the fill material was 

encountered within SPP-101 through SPP-105, SPP-113 and SPP-114 at depths ranging between 

zero feet (at the surface) and two feet below the ground surface.  Groundwater levels are expected 

to fluctuate seasonally, and following significant periods of precipitation.   

 

A summary of the seasonal high groundwater levels, and permeability test results is presented in 

the following table: 
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SEASONAL HIGH GROUNDWATER, GROUNDWATER, AND PERMEABILITY TEST SUMMARY 

Location  

Surface 

Elevation 

(feet) 

Estimated Seasonal 

High Groundwater Permeability Test Results 

Depth 

(feet) 

Elevation 

(feet) 

Sample 

Depth 

(inches) 

Permeability (in/hr) 

A B 

SPP-101 61.5 2.0 59.5 16 0.4 <0.2 

SPP-1021 58.8 0.5 58.3 24 <0.2 <0.2 

SPP-103 59.1 1.3 57.8 40 <0.2 <0.2 

SPP-104 60.1 2.3 57.8 20 0.2 1.1 

SPP-105 61.7 2.3 59.4 18 <0.2 <0.2 

SPP-106 63.5 3.3 60.2 20 8.3 >20.0 

SPP-107 60.2 1.8 58.4 28 1.2 3.4 

SPP-108 60.5 3.5 57.0 22 12.4 >20.0 

SPP-109 59.8 2.5 57.3 22 8.2 3.6 

SPP-110 60.2 2.5 57.7 36 <0.2 <0.2 

SPP-111 60.1 2.0 58.1 40 <0.2 <0.2 

SPP-112 59.1 2.2 56.9 36 <0.2 <0.2 

SPP-1131 56.9 1.4 55.5 20 <0.2 <0.2 

SPP-114 57.8 0.7 57.1 16 1.0 1.1 

SPP-1151 57.8 5.5 52.3 28 16.5 15.5 

SPP-116 57.8 4.4 53.4 40 8.6 4.3 

SPP-1 60.1 5.0 55.1 36 Not Tested 

SPP-2 60.1 2.9 54.1 30 
Not Tested 

SPP-31 59.2 3.3 55.9 28 
Not Tested 

SPP-4 58.4 3.2 55.2 30 Not Tested 

SPP-5 58.5 0.4 58.1 5 Not Tested 

SPP-61 56.6 2.0 54.6 20 Not Tested 

SPP-7 57.1 0.8 56.3 7 Not Tested 
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SEASONAL HIGH GROUNDWATER, GROUNDWATER, AND PERMEABILITY TEST SUMMARY 

Location  

Surface 

Elevation 

(feet) 

Estimated Seasonal 

High Groundwater Permeability Test Results 

Depth 

(feet) 

Elevation 

(feet) 

Sample 

Depth 

(inches) 

Permeability (in/hr) 

A B 

SPP-8 57.4 2.7 54.7 28 Not Tested 

1Machine refusal encountered due to apparent cemented sand stratum   
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5.0 GENERAL COMMENTS AND LIMITATIONS 

 
Supplemental recommendations will be required upon finalization of conceptual site plans or if 

significant changes are made in the characteristics or location of the proposed stormwater 

management facilities.  Dynamic Earth should be included as a consultant to the design team and 

should be provided final plans for review to confirm these criteria apply or to modify 

recommendations as necessary. 

 

The results presented herein should be utilized by a qualified engineer in preparing preliminary 

design concepts and site grading. The engineer should consider these results as minimum physical 

standards that may be superseded by local and regional building codes and structural 

considerations.  These results are prepared for the use of the client for the specific project detailed 

and should not be used by any third party.  These recommendations are relevant to the preliminary 

design phase and should not be substituted for construction specifications. 

 

The possibility exists that conditions between test locations may differ from those at specific soil 

profile pit locations, and conditions may not be as anticipated by the designers or contractors.  In 

addition, the construction process may itself alter soil conditions. Therefore, Dynamic Earth 

Geotechnical Engineers or their representatives should observe and document the final 

construction procedures used and the conditions encountered, as well as conduct testing and 

inspection to ensure the design criteria are met or recommendations to address deviations are 

implemented. 

 

Dynamic Earth assumes that a qualified contractor will be employed to perform the construction 

work, and that the contractor will be required to exercise care to ensure all excavations are 

performed in accordance with applicable regulations and good practice.  Particular attention should 

be paid to avoiding damaging or undermining adjacent properties and maintaining slope stability.  

Deviations from the noted subsurface conditions encountered during construction should be 

brought to the attention of the geotechnical engineer. 

 

The geotechnical engineer warrants that the findings, recommendations, specifications, or professional advice 

contained herein have been promulgated after being prepared in accordance with generally accepted professional 

engineering practice in the fields of foundation engineering, soil mechanics, and engineering geology.  No other 

warranties are implied or expressed. 
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Laboratory Test Results - 2023 



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-101 T-1 Depth:  16" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 142.0

K = 0.4 Classification: K1

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

142.0

142.0

142.0

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-101 T-1 Depth:  16" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-102 T-1 Depth:  24" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-102 T-1 Depth:  24" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          2.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 231.5492

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-103 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-103 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-104 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 347.3238

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 197.2

K = 0.2 Classification: K1

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

197.2

197.2

197.2

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-104 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 347.3238

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 38.0

K = 1.1 Classification: K2

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

38.0

38.0

38.0
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-105 T-1 Depth:  18" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-105 T-1 Depth:  18" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 347.3238

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-106 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 6.4

K = 8.3 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

6.4

6.4

6.4
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-106 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 1.8

K = >20 Classification: K5

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

1.8

1.8

1.8
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-107 T-1 Depth:  28" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 40.2

K = 1.2 Classification: K2

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

40.2

40.2

40.2
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-107 T-1 Depth:  28" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 13.8

K = 3.4 Classification: K3

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

13.8

13.8

13.8
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-108 T-1 Depth:  22" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 3.8

K = 12.4 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

3.8

3.8

3.8

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-108 T-1 Depth:  22" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 2.0

K = >20.0 Classification: K5

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

2.0

1.9

2.0
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-109 T-1 Depth:  22" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 6.5

K = 8.2 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

6.5

6.5

6.5

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-109 T-1 Depth:  22" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 13.0

K = 3.6 Classification: K3

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

13.0

13.0

13.0

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-110 T-1 Depth:  36" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits



Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-110 T-1 Depth:  36" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-111 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.75

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 434.1548

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-111 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-112 T-1 Depth:  36" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.75

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 434.1548

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-112 T-1 Depth:  36" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.25

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 376.2675

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-113 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-113 T-1 Depth:  20" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 5.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= >240

K = <0.2 Classification: K0

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

>240

>240

>240
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-114 T-1 Depth:  16" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.25

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 376.2675

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 42.8

K = 1.0 Classification: K2

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

42.8

42.8

42.8
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-114 T-1 Depth:  16" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.50

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 405.2111

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 42.8

K = 1.1 Classification: K2

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

42.8

42.8

42.8
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-115 T-1 Depth:  28" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.75

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 434.1548

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 3.1

K = 16.5 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

3.1

3.1

3.1
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-115 T-1 Depth:  28" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          3.75

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 434.1548

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 3.2

K = 15.5 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

3.2

3.2

3.2
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-116 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) A Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 6.2

K = 8.6 Classification: K4

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

6.2

6.2

6.2
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Job Number: 1279-99-010E

Project: Proposed Site Development 

Sample ID: SPP-116 T-1 Depth:  40" Client: RPM Development Group, LLC

Lab Tech: M. Stevenson

MUNICIPALITY        Township of Lawrence BLOCK 2001 LOTS

1. Test Number                                    T-1 Replicate (letter) B Date Collected 2/28/2023

2.  Material Tested:                   Fill x  Test in Native Soil-Indicate Depth                       

3.  Type of Sample:                  x Undisturbed    Disturbed

4.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm              3.81

Length of Sample, L, in inches          4.00

5.  Bulk Density Determination (Disturbed Samples Only):   N/A

6.  Sample Weight (Wt. Tube Containing Sample-Wt. of Empty Tube), grams --

7.  Sample Volume (L x 2.54 cm./inch x 3.14R2), cc. 463.0984

8.  Bulk Density (Sample Wt./Sample Volume), grams/cc. -- > 1.2

9.  Standpipe Used:                          x No          Yes,  Indicate Internal Radius, cm.   N/A       

10.  Height of Water Level Above Rim of Test Basin, in inches:

At the Beginning of Each Test Interval, H1                                        5.00

At the End of Each Test Interval, H2                 4.00

11.  Rate of Water Level Drop (Add additional lines if needed):

 

     

12.  Calculation of Permeability:  K, (in/hr) = 60 min/hr x r2/R2 x L(in)/T(min) x ln (H1/H2)        T= 12.4

K = 4.3 Classification: K3

13.  Defects in the Sample (Check appropriate items):

x NONE

________ Soil/Tube Contact ________Large Gravel  _____________ Large Roots

________ Dry Soil  ___________Smearing  ____________ Compaction

________ Other - Specify _______________________________________________________________

Tube Permeameter Test Data

Boring/Test Pit No.: Sample No.:  

3, 60-66, & 68

Time, Start of Test Time End of Test Length of Test

    Interval, T1 Interval T2 Interval, T, Minutes

12.4

12.4

12.4

\\decpc.local\earthfolders\Data\EARTH Projects\1279  RPM Development\99-010EC Lawrence\Laboratory\Perm Tube Data - Edits
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