TABLE OF CONTENTS

Section Ite
l. Project Summary
Il. Discussion of Stormwater Impact
A. Stormwater Quantity
B. Stormwater Quality
C. Groundwater Recharge
D. Groundwater Mounding
M. Stormwater Conveyance System Design
APPENDIX A MAP FIGURES
Figure 1 Location Map - USGS Topo Map (Monmouth, NJ Quadrangle)
Figure 2 Tax Map - (Franklin Township Tax Map Sheet #33)
Figure 3 Road Map - (Google Maps)
Figure 4 Soils Map - (USDA Web Soil Survey)
APPENDIX B CALCULATIONS FOR STORMWATER QUANTITY ANALYSIS
HydroCAD models for allowable 2, 10, and 100-year storm flows
HydroCAD model for proposed flows for 2, 10, and 100-year storms
HydroCAD model for emergency spillway check and Channel Report
APPENDIX C STORMWATER QUALITY ANALYSIS
HydroCAD model for NJDEP water quality design storm
APPENDIXD GROUNDWATER IMPACT ANALYSES
Annual Groundwater Recharge Analysis
Estimated Drain Time Calculation
Groundwater Mounding Hantush Modeling Spreadsheet
APPENDIX E SOILS INVESTIGATION RESULTS
Excerpts from Soils Report by Others
APPENDIX F CONVEYANCE SYSTEM CALCULATIONS
Computations for Sizing of Proposed Stormwater Conveyance Pipes
Conduit Outlet Protection (COP) Sizing Calculation
Anti-Seep Collar Calculations
APPENDIX G NONSTRUCTURAL STRATEGIES
Nonstructural Strategies Point System (NSPS) Spreadsheet for DRCC
MAP POCKET Drainage Area Maps

- DA-1 Existing Conditions Drainage Area Map
- DA-2 Proposed Conditions Drainage Area Map

2-6
6-7
7-8






Il DISCUSSION OF STORMWATER IMPACT

The proposed additional impervious coverage will result in an increase in site
stormwater runoff. In order to mitigate the impact of this increase, a combination of
structural and non-structural techniques is proposed. An infiltration basin with extended
detention storage volume is proposed to collect, store and release, at a reduced rate,
stormwater runoff from a majority of the developed portion of the site. The basin will be
constructed in accordance with state and local stormwater management regulations. In
order to address runoff impacts for the areas which will bypass the detention basin, non-
structural methods will be utilized. Specifically, areas within a cultivated field will be re-
vegetated to a brush condition. Per DRCC requirements, a Non-Structural Strategies
Point System (NSPS) Spreadsheet for this project is provided in Appendix G. The
design of the structural stormwater BMPs and the overall stormwater management plan
for this project are discussed in detail below.

A. STORMWATER QUANTITY

The existing site consists of a large, wooded area encompassing 70% of the site with a
previously cultivated area that is now maintained grassland covering the remainder of
the property. The gravel driveway, existing dwelling and surrounding pocket of lawn
area sits within the wooded area. According to the USDA Web Soil Survey the site is
comprised of Lansdowne, Penn, Rowland and Royce silt loams, which are all classified
as Hydrologic Soil Group ‘C’.

Since the proposed development will result in an increase in on-site impervious area,
measures must be taken to mitigate the impact of the resulting increase in stormwater
runoff. In order to adequately design these measures, a hydrologic study of the site has
been performed. The hydrologic study reflects the natural topography of the existing
site in that there are three subareas of analysis. As shown on the Existing Conditions
Drainage Area Map (DA-1), Drainage Area #1 flows into the existing wetlands pocket in
the southeastern corner of the site. Drainage Area #2 flows primarily toward the
northeasterly property line. Drainage Area #3 flows toward South Middlebush Road.
The hydrologic analysis compares existing and proposed site flows from the three
drainage areas, as well as the combined overall site flow.

In accordance with state and local stormwater regulations, the analysis of the
stormwater runoff impact must reflect a reduction in flows after any improvements which
increase runoff from the site. As such, the flow analysis includes the computation of
“allowable” post development flows. These allowable flows are existing flow values with
appropriate reduction factors applied to the undeveloped portion of the site which will be
improved. The appropriate reduction factors are as follows: 50% for the 2-year
frequency storm, 75% for the 10-year storm, and 80% for the 100-year storm. In the
case of this development, the reduction factors were applied to all existing pervious
areas, including the gravel driveway, which will become impervious, and existing
wooded areas that will become lawn. The reduction factors have not been applied to
those areas outside of the project limit of disturbance, nor to those existing developed
areas, including lawns, which will remain as they are.



In order to reduce the stormwater runoff from the site to required levels, an infiltration
basin with sufficient storage volume to provide extended detention is proposed. The
proposed basin is located in Proposed Drainage Sub-Area #1A. The required reduction
in runoff will be achieved by capturing, storing and releasing at a reduced rate the runoff
from the proposed building, two parking areas and a portion of the new driveway.

Due to the natural topography of the site, a portion of the proposed driveway will bypass
the detention basin. The developed flow from this 0.34-acre driveway impervious
coverage located in Drainage Areas 2 & 3 will be offset by re-vegetating part of the
previously cultivated areas within those drainage areas. The re-vegetation will consist
of native deciduous shrubs and grasses. This environmental restoration will serve as a
non-structural, low impact development (LID) technique to reduce runoff from Drainage
Areas 2 and 3. The planted area will act as “brush” (NRCS TR-55 methodology curve
number classification), thereby reducing the curve number and subsequent runoff from
this portion of the existing open space area. The area of re-vegetation has been sized
so that post development flows in the two drainage areas will be less than allowable.

The proposed stormwater BMPs have been designed to reduce the site runoff to below
allowable flow values through either storage and attenuation of site flows (detention
basin) or reduction in runoff (re-vegetation). Minor changes to the infiltration/detention
basin outlet structure and emergency spillway were made to ensure that proposed flow
values meet Township and DRCC requirements. Site flows were developed using SCS
methodology and HydroCAD modelling software. The complete output from the 2, 10
and 100-year HydroCAD models (allowable and proposed conditions for Township &
DRCC scenarios) is located in Appendix B. As noted above, separate analyses were
performed to satisfy Township and DRCC requirements. The results of the hydrologic
models are summarized in the tables below under each scenario.

Summary of Site Flows for TOWNSHIP Analysis:

To satisfy Township requirements, the previously approved runoff models have been
updated to reflect the current site layout. The rainfall values for the 2-, 10- and 100-year
events for this current Township (TWP) analysis match those utilized in the previously
approved design. Those rainfall depths (in inches) are 3.34, 5.01, and 8.21,
respectively. The Township analysis compares new proposed flows to both updated
allowable flows and the previously approved proposed site flows (see table below.)

ALLOWABLE FLOW (TWP: Current Analysis) ZSW m Fr e‘i‘gency (v eaq S()) ;
All-1: Allowable DA-1 flow to SE corner 3.54 8.45 19.10
All-2: Allowable DA-2 flow to NE property line 3.00 7.10 15.84
All-3: Allowable DA-3 flow to S. Middlebush Rd 2.35 5.48 12.27
Tot Allow: Combined Allowable flow from site 8.62 20.57 46.24




TWP-APPROVED PROPOSED FLOW (2020) ZSW m Fr eq;’gncy y earz 5
Pr-1: Proposed DA-1 flow to SE corner? 3.06 6.76 17.64
Pr-2: Proposed DA-2 flow to NE property line 2.80 6.16 13.47
Pr-3: Proposed DA-3 flow to S. Middlebush Rd 2.21 5.11 11.59
Tot Prop: Combined Proposed flow from site 7.91 17.72 41.24

' The proposed flow from DA-1 is the summation of the hydrographs representing the basin outflow and
the bypass flow (Proposed Subcatchment 1b in HydroCAD model). The basin inflow is represented by
Proposed Subcatchment 1a.

PROPOSED FLOW (TWP: Current Analysis) ;t"r m Fr eq:’gncy (vear fi) 5
Pr-1: Proposed DA-1 flow to SE corner? 2.96 6.62 17.41
Pr-2: Proposed DA-2 flow to NE property line 2.63 5.77 12.64
Pr-3: Proposed DA-3 flow to S. Middlebush Rd 2.18 5.06 11.51
Tot Prop: Combined Proposed flow from site 7.56 17.09 39.99

Summary of Infiltration/Detention Basin Output (Basin in DA-1a):
Storm Frequency: 2-year 10-year 100-year

Basin Inflow (cfs) 6.57 10.46 18.10

Basin Outflow (cfs) 0.15 0.28 3.75
Water Surface Elev. 106.55 107.50 108.43 *

* The crest elevation of the Emergency Spillway is 108.65; therefore, the
required 100-yr storm storage volume is contained within the basin.

As indicated in the tables above, the proposed infiltration/extended detention basin will
provide adequate storage volume to control the rate of runoff from the site to allowable
flow levels in Drainage Area #1. The LID technique will effectuate a reduction in
proposed runoff to allowable runoff rates for Drainage Area #2 and #3. Since the
Proposed Flow values for the Current Township Analysis are less than both the
Allowable Flows and Previously Approved Proposed Flows for each design storm
analyzed, the current Site Plan proposal is in compliance with the previous approval.

Summary of Site Flows for DRCC Analysis:

For the analysis to satisfy DRCC requirements, the H&H models for the latest proposal
utilize precipitation values for the 2-, 10- and 100-year events that are consistent with
current DRCC standards which require the use of rainfall depths from NOAA-Atlas 14
with adjustment factors for NJDEP “Current” precipitation. The rainfall depths utilized in
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The peak elevation of the water quality design storm is 105.34, about 10 inches above
the basin bottom (elev. 104.5). The lowest outlet, a 3” orifice, is set above this peak
elevation at 106.00. Therefore, the entire water quality design storm will be infiltrated.

The infiltration basin has been designed to meet the criteria outlined in Chapter 9.5 in
the New Jersey Stormwater Best Management Practices Manual. The sand bottom will
be 6 inches thick. Soils testing was performed by Bayer-Risse Engineering, Inc. (see
excerpts of their report in Appendix E). Soil Log numbers 0627-3 and 0627-4 pertain to
the proposed infiltration/detention basin location. As noted in the Soil Test Summary
Data table located in the appendix, the depth of groundwater observed in stormwater
soil logs #3 and #4 were 100" and 807, respectively. Based upon the ground elevation
at these test locations, the observed elevations of groundwater were 101.87 and
100.83. Using the more conservative elevation (101.87), in order to meet the BMP
criteria that the bottom of the 6-inch thick sand layer be a minimum of 2 feet above
seasonal high groundwater, the surface elevation of the basin bottom must be at least
104.37. The proposed bottom surface elevation of 104.5 therefore meets this criterion.

As noted in above, not all proposed impervious surfaces can be conveyed to the
infiltration basin. Stormwater regulations require 80% TSS removal for stormwater
runoff from the net increase of motor vehicle surface. The total existing motor vehicle
surface is 20,971 sf; the total proposed motor vehicle surface is 90,373 sf. The result is
a net increase of 69,402 sf. Since the contributory drainage area to the proposed
infiltration basin includes 70,366 sf of motor vehicle surface, the required water quality
treatment (80% TSS removal) for the net increase will be met by the infiltration BMP.

C. GROUNDWATER RECHARGE

As noted above, the stormwater management BMP proposed as part of the site
improvements has been designed to infiltrate stormwater runoff. The New Jersey
Groundwater Recharge Spreadsheet (NJGRS) has been utilized to provide an analysis
of the pre and post development annual groundwater recharge. As shown in the
computations provided in Appendix D, the required effective depth of the stormwater
BMP (dBMP) to provide the appropriate recharge volume (i.e., the post-development
annual recharge deficit) is 3.3 inches, which is less than the depth provided in the
infiltration basin below the first outlet (3” orifice). Therefore, the basin as designed
provides enough storage volume to effectively recharge stormwater runoff from the
post-development site.

An investigation of the permeability of the onsite soils has been performed, by Bayer-
Risse Engineering, Inc., to ensure that the runoff to the stormwater management basin
will infiltrate at an acceptable rate. Test pits #3 and #4 were excavated within the
footprint of the infiltration basin (see Drainage Area map #2 for location). As shown in
the soil testing results provided in Appendix E of this report, the soils in this area are
primarily a mix of sandy clay with sandstone pebbles. The testing conducted yielded
permeability rates of 160.0 and 114.7 inches per hour for test pits 3 and 4, respectively.
These rates are more than sufficient to allow the infiltration of stormwater runoff in this



area. In accordance with the NJDEP Stormwater BMP Manual, the maximum design
infiltration rate of 10 inches per hour was used in calculations.

As a best management practice, no standing water shall remain in an infiltration basin
72 hours after the design rainfall event. The peak storage calculated with the infiltration
basin and the maximum design permeability rate allowed were used to compute the
drain time for the stormwater BMP (see Appendix D). The drain time for the infiltration
design flow, which is the runoff resulting from the water quality storm, has been
calculated to be 1.1 hours.

D. GROUNDWATER MOUNDING

A groundwater mounding analysis has been performed using the Hantush equation
spreadsheet. The analysis indicates that the mounding created by the infiltration of
runoff in the stormwater management facility will not adversely impact the functioning of
the infiltration basin. The permeability parameters for the site and the calculation
methodology described in the USGS/NJDEP report “Simulation of Groundwater
Mounding Beneath Hypothetical Stormwater Infiltration Basins” were used in the
analysis. The resulting groundwater mounding height is 2.0 feet. Based on the soils
testing data, the observed depths of the seasonal high water table results in an
estimated average groundwater elevation within the basin of 101.35. Applying the
calculated mounding height to this elevation results in a peak mound elevation of
103.35, which is below the bottom of the basin sand layer (104.0). The spreadsheet
result for this analysis is located in Appendix D.

M. STORMWATER CONVEYANCE SYSTEM DESIGN

Calculations supporting the design of the proposed stormwater conveyance system are
in Appendix F of this report. The inlet flows were computed using the Rational Method
and cumulative pipe flows are compared to pipe capacity. A 25-year design storm was
utilized; the critical pipe runs directly into in detention basin were checked for 100-year
capacity. Inlet drainage areas are shown on map DA-2.

The design of the stormwater management basin reflects New Jersey’s Standards for
Soil Erosion and Sediment Control. Calculations supporting the size of the conduit
outlet protection (riprap aprons) provided at the infiltration basin inflow and outlet pipes
are also located in Appendix F.
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APPENDIX B

STORMWATER RUNOFF CALCULATIONS
FOR TWP & DRCC

¢ Allowable Conditions HydroCAD models
2, 10 and 100-year storms

e Proposed Condition HydroCAD models
2,10 and 100-year

e Emergency Spillway HydroCAD models
with Channel Stability Reports
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TOWNSHIP and DRCC
Emergency Spillway
HydroCAD Models



























APPENDIX C

WATER QUALITY ANALYSIS

e WQ storm HydroCad model





















APPENDIX D

GROUNDWATER IMPACT ANALYSES

e NJGRS Annual Groundwater Recharge Analysis
e Calculation for Drain Time

e Hantush Spreadsheet output












Tahweed Dahwah Center
Infiltration Basin

Input Values
10.00 R Recharge rate (permeability rate) (in/hr)
Specific yield, Sy (dimensionless)
0.150 Sy default value is 0.15; max value is 0.2 provided that a lab test data is submitted
Horizontal hydraulic conductivity (in/hr)
30.00 Kh Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan
58.000 X 1/2 length of basin (x direction, in feet)
42.000 y 1/2 width of basin (y direction, in feet)
1.10 t Duration of infiltration period (hours)
30.00 hi(0) Initial thickness of saturated zone (feet)
35.399 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
5.399 Ah(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)
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Tahweed Dahwah Center
Infiltration Basin

Input Values
1.00 R Recharge rate (permeability rate) (in/hr)
Specific yield, Sy (dimensionless)
0.150 Sy default value is 0.15; max value is 0.2 provided that a lab test data is submitted
Horizontal hydraulic conductivity (in/hr)
30.00 Kh Kh = 5xRecharge Rate (R) in the costal plan; Kh=R outside the coastal plan
58.000 X 1/2 length of basin (x direction, in feet)
42.000 y 1/2 width of basin (y direction, in feet)
11.00 t Duration of infiltration period (hours)
30.00 hi(0) Initial thickness of saturated zone (feet)
32.030 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
2.030 Ah(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Distance from
Ground-water center of basin in x
Mounding, in feet direction, in feet

. Re-Calculate Now
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APPENDIX E

SOILS INVESTIGATION RESULTS
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Soil Summary Report
St it e ——

Executive Summary

Bayer-Risse Engineering, Inc. conducted an onsite soils evaluation at a proposed development
site of a DBVI — National Executive Committee fucility to be constructed on a parcel of land
identified as Lot 46.03 in Block 37 located in the Township of Franklin, Somerset County, NJ.
The purpose of the evaluation was to investigate the subsurface soil & groundwater conditions
and record appropriate data for the purposes of stormwater & septic system design. Ten (10)
soil logs were excavated and recorded in areas identified by RG The Reynolds Group Inc.
designated to construct proposed stormwater management & septic system features. The storm
water management basins, infiltration areas and the test pit locations identified as TP-1 through
TP-8 (Soil Logs SL-0627-1 to SL-0627-8) including the septic area (SL-0626-1 & 2) are
illustrated on the Test Pit Location Plan included in the Appendix of this report,

Overall, the areas identified for proposed stormwater management basins provide suitable depth
to seasonal high water table levels and permeability for stormwater recharge systems. Further,
the area identified for the proposed septic system provides suitable depth to seasonal high water
lable level for a zone of treatment and permeability for the septic system’s zone of disposal.

Soil Test Information

Bayer-Risse Engineering, Inc (BRE) excavated a total of eight (8) soil logs and permeability
tests on the property for purposes of identifying site conditions relative to the design of three (3)
storm water management systems. These soil logs (each with a permeability test), SL-0627-1 to
SL-0627-8, are located in areas designated for the proposed stormwater management systems.
An additional two (2) soil logs, SL-0626-1 & 2 with one (1) pit bail test were performed in the
area designated for a proposed septic system. All tests were performed in substantial
conformance with the NJ Stormwater BMP Manual, Appendix E: Soil Testing Criteria and
N.JA.C. 7:9A.

The soils found in the vicinity of the proposed stormwater management facilities and septic
system, in general, consist of a 2 to 6™ layer of topsoil underlain by a silt loam soil horizon
underlain by a permeable fractured red shale. The soils and/or shale horizons are subject to
seasonal high water table at various depths that were evident within the excavated soil profile
pits. The depth to the seasonal high regional water table is taken as greater than or equal to the
bottom of each soil log or, if observed, groundwater and/or mottling. Refer to Soil Test
Summary Table in the Appendix for detailed data specific to soil log descriptions, groundwater
level determinations, depths to machine refusal and permeability rates.

BRE employed in situ constant head permeability test methods prescribed by the U.S.
Department of Interior, Bureau of Reclamation Procedure “Performing Field Permeability
Testing by the Well Permeameter Method” (USBR 7300-89) to determine field measured
permeability rates in unsaturated fractured rock (non-soil) conditions. The field measured
permeability rates in the unsaturated subsurface conditions in the proposed stormwater
management areas (SL-0627-1 to 3 and 5 to 8) were between 4.4 to 188 inches/hour. Pit bail
permeability tests were performed in soil logs SL.-0626-2 and SL-0627-4 where saturated
m
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Soil Summary Report

subsurface conditions were encountered. The pit bail tests verified positive permeability (36.7 &
87.2 inches/hour respectively) in the area of the septic system area and one proposed stormwater
management basin.

A soil log interpretation form 2b has been prepared for each soil log excavated. A general soil
description, SL-0626-1 and companion pit bail test was performed in soil log SL-0626-2 were
witnessed by a representative of the Somerset County Health Department. The tests were
performed in accordance with the method specified at NJAC 7:9A.

The following photographs present the basin flood test and the constant head well permeameter
test:

Typical Pit Bail Test

ypical Constant Head Well
Permeameter Test

Conclusion

The soil underlying the areas designated for the stormwater management facilities are suitable
for installation of a subsurface recharge system. Due to the relatively deep depth of the seasonal
high water table in the tested areas of the property, the bottom of the stormwater management
features do not need to be elevated above the natural grade to provide the separation distance
between the seasonal high water table and the bottom of the basin. We recommend that a design
permeability rate of 2.2 inches per hour (one half of the slowest permeability tested in a horizon
that extends above the seasonal high water table) be used as the basis of design for the
stormwater management facilities.

The Appendix to this report contains the soil log reporting forms, pit bail test results, well
permeameter test hole configuration details and the well permeameter test data evaluations to
determine respective permeability rates.
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SOIL TEST SUMMARY DATA

. Depth to | Depth to
Permeability

, . Seasonal | Refusal

Soil Log | Permeability Test .

YEAR High |(R}and/or
No. Test No. Rate/Status o
(in/hr @ Depth) Water Limit of
P Table Test (L)
Septic System Soil Testing
0626-1 60" 130" (L)
0626-2 PB-0626-2 36.7 @ 110" 34" 110" (R)
Stormwater Soil Testing
0627-1 K-0627-1 188.0 @ 88" 90" 100" (R)
2019 0627-2 K-0627-2 44 @ 79" 114" 114" (R)
0627-3 K-0627-3 160.0 @ 97" 100" 102" (R)
0627-4 PB-0627-4 | 114.7 @ 105" 80" 105" (R)
0627-5 K-0627-5 338 @ 66" 90" 156" (L)
0627-6 K-0627-6 10.1 @ 60" 108" 108" (R)
0627-7 K-0627-7 16.9 @ 60" 144" 150" (L)
0627-8 K-0627-8 8.4 @ 66" 102" 125" (R)
Notes:

K denotes Constant Head Permeability Test above groundwater,
PB denotes Pit Bail Permeability Test in groundwater
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TOWNSHIP OF FRANKLIN, SOMERSET COUNTY, NJ
Form 2b Soil Log and Interpretation

Block 37 Lot 46.03
1. Log Number 0627-3 Method:  MProfile Pit LBoring
2. Soil Log:  Date Recorded: June 27, 2019
Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse
Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and Contrast,
If Present
0-4” Topsoil with medium roots.
4-24” 5YR4/4 Reddish Brown Silt Loam; subangular blocky, friable, 30% gravel; no mottling, no seepage.
24-102” Nonsoil with 20% fillings; no mottling, no seepage.
>102” Machine Refusal. Constant Head Permeability Test K-0627-3; Depth: 97”; Rate: 160.0 in/hr
2a. If mottling give reason for mottling;
Ss Ground Water Observations:
[JSeepage - Indicate Depth:
[JPit/Boring Flooded Depth after hours =
4, Soil Limiting Zones:

MFractured Rock Substratum - Depth to Top: 24"

[CIMassive Rock Substratum - Depth to Top:

OExcessively Coarse Horizon - Depth Top to Bottom:
OExcessively Coarse Substratum - Depth to Top:
UHydraulically Restrictive Horizon - Depth Top to Bottom:
[LHydraulically Restrictive Substratum - Depth to Top: __
CPerched Zone of Saturation - Depth Top to Bottom:
ORegional Zone of Saturation - Depth to Top: _____

5 Soil Suitability Classification: IS¢

6. I hereby certify that the information furnished on Form 2b of this application is true and accurate. Iam aware
that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is
subject to penalties as prescribed in N.J.A.C, 7:14-8.

Signature of Soil Evaluator M g%mh Date  September 4, 2019

Signature of Professional Engineer Date  September4, 2019

hd Seal
N.J. License No. 33806



PERMEABILITY TEST EVALUATION: CONDITION I

REFERENCE: US Department of the Interior, Bureau of Reclamation Procedure for
"Performing Field Permeability Testing by the Well Permeameter Method", USBR 7300-89

BRE Job No. 14-1400

Condition Il

Depth of Test (in) 97 Duration of Test 138 min
Height of water h (in) 14.0 Average head 14.0 in
Radius of pipe (in) 1 Area of pipe (inz) 3.14

Radius of hole (in)

16.2 Area of hole (in”  824.0616

Soil Log 0627-3, Permeability Test No. K-0627-3
Test Date: 6/27/19

T, (in) 19
Volume of water used for test: 460
Vi=Ai*h 43.96 in*3
Vo=(Ao-Ai)*h 4022.52 in"3
Vi=Vi+Vo 4066.48 in"3
Measured infiltration rate = 770.05 ci/min 3.33 gal/min
in*3/min 0.45 cf/min
qV/(2Pi*h"2) 0.63
hir 14.00
Viscosity of water (@ 20° C) 1.00
In(h/r) 2.64
1/6+1/3(h/T )~ 0.62
Kz = 160.0 in/hr
Field Data & Calculations:
Depth
Tlme. of D|ffgrence Time Interval Flow Rate Inflow above h
Reading in hiiites) (gpm) Volume |Reference|
(6/27/19) Time ( gp (Gallons) | Point | (inches)
(inches)
13:17 0 0 3.33 0 14.0 14.0
15:35 2:18 138 3.33 460 14.0 14.0
Total/ Average 138 3.3 460 14.0 14.0

Prepared By: Bayer-Risse Engineering, Inc.
Date: 7/30/19
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TOWNSHIP OF FRANKLIN, SOMERSET COUNTY, NJ
Form 2b Soil Log and Interpretation

Block 37 Lot 46.03

1. Log Number 0627-4 Method: ~ MProfile Pit OBoring

2. Soil Log: Date Recorded: June 27,2019

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and Contrast,
If Present

0-6” Topsoil with medium roots.

6-36" 5YR4/4 Reddish Brown Silt Loam; subangular blocky, friable, 20% gravel; no mottling, no seepage.

36-105” Nonsoil with 30% fillings; no mottling, moderate seepage at 80”.
>105” Machine Refusal Pit Bail PB 0627-4; Depth: 105”; K =114.7 in/hr; 24 hr. SWL = 85”

2a. If mottling give reason for mottling:
3 Ground Water Observations:

VISeepage - Indicate Depth: 80"

MPit/Boring Flooded Depth after 24 hours = 85"
4. Soil Limiting Zones:

MFractured Rock Substratum - Depth to Top: 36"

[IMassive Rock Substratum - Depth to Top:

[Excessively Coarse Horizon - Depth Top to Bottom:
[JExcessively Coarse Substratum - Depth to Top:
[Hydraulically Restrictive Horizon - Depth Top to Bottom:
[OHydraulically Restrictive Substratum - Depth to Top: _____
Perched Zone of Saturation - Depth Top to Bottom:
MRegional Zone of Saturation - Depth to Top: 80”

5. Soil Suitability Classification: lISc

6. I hereby certify that the information furnished on Form 2b of this application is true and accurate. I am aware
that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is
subject to penalties as prescribed in N.J.A.C. 7:14-8.

Signature of Seil Evaluator M ?Mm Date  September 4, 2019

Signature of Professional Engineer 1—-— Date _ September 4, 2019

- Seal
N.J. License No. 33806



TOWNSHIP OF FRANKLIN, SOMERSET COUNTY, NJ
Form 3f. Pit-Bailing Test Data
(10f2)

Block 37 Lot 46.03

ALL DATA MUST BE IN MEASUREMENT UNITS INDICATED (FEET OR INCHES). ONLY ONE PITBAIL TEST PER

SHEET.
1. Test Number PB 627-4 Reference Soil Log #:  SL627-4 Date Tested: 6/27/2019
2. Using the reference level established, measure and record the following:
e Depth to Bottom of Pit, ft, Dy = 8.75
o Depth to Water Level after 24 hr Stabilization Period, ft, Dyaer = 7.08
e Depth to Impermeable Stratum, ft, Dsgarum = 8.75
(If depth is unknown assume it to be 1.5 times D)
e Height of Water Level above Impermeable Stratum, ft, H= 1.67
(H = Dstratum= Dwater);
e Length of Time Interval, min., T= varies
3 Record the following data in the table below:
e Time in minutes, enter actual time interval for each measurement taken, t,, minutes.
o  Depth of Water Level Below Reference Level in inches, d,
e  Water Surface Dimensions in feet 1 & w
4, Calculate the following values and enter in the table below:
e  Water Surface Area, ft2, A,
o  Water Level Rise, in, h; (Subtract current value of d, from previous value)
e  Average Water Surface Area, ft*, Aqy (take average of A, and previous A,)
e  Average Height of Water Level Above Impermeable Stratum, ft, h
(Take average of d, and previous da, convert to ft., and subtract from Dgyaum)
e  Permeability, in‘hr, K, .(Calculate using formula):
Ka=(h/ T) % (Ap/(2.27 x (H2-h?)) x 60 min/hr
Time . . : :
i ta (min) d, (in) 1 (ft) w (ft) An (sf) hrise (in) A (sf) h (ft) Ka (in/hr)
(h:mm)
9:59 AM 0 98.00 342 2.67 0.11
10:00 AM 1 96.00 3.50 2.67 9.33 2.00 9.22 0.67 208.9
10:.03 AM 3 93.50 3.67 2.67 9.78 250 9.56 0.85 102.8
10:06 AM 3 91.00 3.92 2.67 10.44 2.50 10.11 1.06 135.1
10:09 AM 3 89.50 392 2.67 10.44 1.50 10.44 1.23 109.0
10:12 AM 3 88.50 392 2.67 10.44 1.00 10.44 1.33 92.0
10:15 AM 3 88.00 3.92 2.67 10.44 0.50 10.44 1.40 3.5
10:21 AM 6 87.00 3.92 2.67 10.44 1.00 10.44 1.46 70.7
10:27 AM 6 86.00 3.92 2.67 10.44 1.00 10.44 1.54 114.7




Form 3f Pit-Bailing Test Data

20of2)
5.

Record the Following Data:

Final Depth of Pit, ft, D= 8.75

M Check here if testing was stopped due to machine refusal or machine limitations.
{(See step 6 of Pitbail Test NJAC 7:9A-6.5(c)}

Final Depth to Impermeable Stratum, ft, Dgraum =_8.75

(If no impermeable stratum is encountered, assume Degaum = Dypit)

Height of Standpipe Above Reference Level, fi, hpipe = N/A

Depth to Water Level after 24 hr Stabilization Period, ft, Dyaer = 7.08

(Take measurements from top of standpipe. Subtract hpipe)

(enter 0 if standpipe not used)

Height of Static Water Level Above Impermeable Stratum, ft, H= 1.67

(H = Dstratum= Dwater )

Average Height of Water Level Above Impermeable Stratum, fi, h= 1.54

(Take average d, from beginning and end of last time interval recorded in Section 4, convert to ft., and subtract
from final Dsgatum.)

Re-calculation of K using data from Section 5 above and from final time interval of Section 4:

K = (hrise/ tny) % (Aavg/(2.27 % (H2-12))) % 60 min/hr
K = (1.00/6.0) x (10.44/(2.27 x (1.672— 1.542)}) x 60 min/hr
K =114.7 in/hr

I hereby certify that the information furnished on Form 3e of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Control Act (N.I.S.A. 58:10A-1 et seq.) and is subject to
penalties as prescribed in N.J.A.C. 7:14-8.

Signature of Site Evaluator /M g W”W Date  September 4, 2019

Signature of Professional Engineer Date  September 4, 2019
N.J. License No. 33804 Seal




APPENDIX F

CONVEYANCE SYSTEM CALCULATIONS

o Storm Sewer Pipe Computations
e C.0O.P. Sizing

¢ Anti-Seep Collar Calculation



CALCULATIONS FOR STORM SEWER SYSTEM Page 1 of 1
The Reynolds

G rwp nc. PROJECT NAME: DBVI TRG #: 14-001

STORM FREQ.: 25 years * PREPARED BY: LMK DATE: 31-Mar-20

rev'd 1/6/2025

STRUCTURE ID AREA TOTAL Tc | Q PIPE SLOPE |CAPACITY| FF VEL.
from to (acres) C AxC AxC (min.) (in/hr) (cfs) SIZE (in) (%) (cfs) (fps) NOTES

102 0.64 0.87 0.56 16 4.68 2.6

102 101 0.56 16 4.68 2.6 15 1.0 6.5 5.3 140 If RCP
101 0.49 0.96 0.47 10 5.64 2.7

101 100 1.03 16 4.68 4.8 15 1.2 7.1 5.8 157 If RCP

101 100[ (100 yr Storm check) >>>* 1.03 16 5.4 5.5 15 1.2 7.1 5.8 157 If RCP
205 0.09 0.99 0.09 10 5.64 0.5

205 204 0.09 10 5.64 0.5 15 0.5 4.6 3.7 170 If RCP
204 0.24 0.9 0.22 10 5.64 1.2

204 203 0.31 10 5.64 1.7 15 0.5 4.6 3.7 162 If RCP
206 0.10 0.92 0.09 10 5.64 0.5

206 203 0.09 10 5.64 0.5 15 0.5 4.6 3.7 7 If RCP
203 0.13 0.94 0.12 10 5.64 0.7

203 202 0.52 10 5.64 2.9 15 0.62 5.1 4.1 57 If RCP
202 0.25 0.88 0.22 10 5.64 1.2

202 (MH) 201 0.74 10 5.64 4.2 15 0.66 5.2 4.3 155 If RCP
RD 0.48 0.99 0.48 10 5.64 2.7

RD| (MH) 201 0.48 10 5.64 2.7 12 1.0 4.2 5.4 58 If PVC
TD 0.13 0.78 0.10 10 5.64 0.6

TD[ (MH) 201 0.10 10 5.64 0.6 8 1.0 1.4 4.1 14 If PVC

201 200 1.32 10 5.64 7.4 24 0.61 17.7 5.6 198 If RCP

201 200{ (100 yr Storm check) >>>* 1.32 10 6.50 8.6 24 0.61 17.7 5.6 198 If RCP

* |Rainfall Intensity, |, for a 25 year event was used for the pipe design.
For final piTe runs intlo detention basin, caplacity checlk was performed using 100 year storm rainfall intensity
0.S. 300 (100 yr Storm Outflow from Basin *) >>> 5.94 15 1.3 7.4 6 40 If RCP
* Used higher design flow from DRCC & TWP models
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APPENDIX G

NONSTRUCTURAL STRATEGIES

¢ Nonstructural Strategies Point System (NSPS)
Spreadsheet






Step 2 - Describe Existing or Pre-Developed Site Conditions

A. Specify Existing Land Use/Land Cover Descriptions and Areas:

Specify Land Use/Land Cover in Acres for Each HSG

Site Use/Cover
_Segment Land Use/Land Cover Description HSG A HSG B HSG C HSG D Subtotals Points
1 Wetlands and Undisturbed Stream Buffers 0.0 0
2 Lawn and Open Space 6.1 6.1 89
3 Brush and Shrub 0.0 0
4 Meadow, Pasture, Grassland, or Range 0.0 0
5 Row Crop 0.0 0
6 Small Grain and Legumes 0.0 0
7 Woods - Indigenous 9.3 9.3 187
8 Woods - Planted 0.0 0
9 Woods and Grass Combination 0.0 0
10 Ponds, Lakes, and Other Open Water 0.0 0
11 Gravel and Dirt 0.4 0.4 4
12 Porous and Permeable Paving 0.0 0
13 Directly Connected Impervious 0.0 0
14 Unconnected Impervious with Small D/S Pervious 0.0 0
15 Unconnected Impervious with Large D/S Pervious 0.2 0.2 2
HSG Subtotals (Acres): 0.0 0.0 16.0 0.0 Total Area: 16.0
HSG Subtotals (%): 0.0% 0.0% 100.0% 0.0% Total % Area: 100.0%

Points Subtotal:

Total Existing Site Points:



Step 3 - Describe Proposed or Post-Developed Site Conditions

A. Specify Proposed Land Use/Land Cover Descriptions and Areas:

Specify Land Use/Land Cover in Acres for Each HSG

Site Use/Cover
_Segment Land Use/Land Cover Description HSG A HSG B HSG C HSG D Subtotals Points
1 Wetlands and Undisturbed Stream Buffers 0.0 0
2 Lawn and Open Space 6.5 6.5 94
3 Brush and Shrub 0.8 0.8 12
4 Meadow, Pasture, Grassland, or Range 0.0 0
5 Row Crop 0.0 0
6 Small Grain and Legumes 0.0 0
7 Woods - Indigenous 5.8 5.8 117
8 Woods - Planted 0.0 0
9 Woods and Grass Combination 0.0 0
10 Ponds, Lakes, and Other Open Water 0.0 0
11 Gravel and Dirt 0.0 0
12 Porous and Permeable Paving 0.0 0
13 Directly Connected Impervious 2.7 2.7 0
14 Unconnected Impervious with Small D/S Pervious 0.0 0
15 Unconnected Impervious with Large D/S Pervious 0.2 0.2 2
HSG Subtotals (Acres): 0.0 0.0 16.0 0.0 Total Area: 16.0
HSG Subtotals (%): 0.0% 0.0% 100.0% 0.0% Total % Area: 100.0%

Points Subtotal:



B. Compare Proposed Impervious Coverage with Maximum Allowable Impervious Coverage:

Total Directly Connected Impervious Coverage =

Total Unconnected Impervious Coverage with Small D/S Pervious =
Total Unconnected Impervious Coverage with Large D/S Pervious =
Total Site Impervious Coverage =

Effective Site Impervious Coverage =

Specify Source of Maximum Allowable Impervious Coverage:

Allowable Site Impervious Cover from Maximum Impervious Cover Table:
Note: See Maximum Impervious Cover Table Worksheet for Details

C. Compare Proposed Site Disturbance with Maximum Allowable Site Disturbance:

Total Proposed Site Disturbance =
Maximum Allowable Site Disturbance by Municipal Ordinance =

D. Describe Proposed Runoff Conveyance System:

Total Length of Runoff Conveyance System =
Length of Vegetated Runoff Conveyance System =
% of Total Runoff Conveyance System That is Vegetated =

E. Residential Lot Clustering:

Percent of Total Site Area that will be Clustered =

Minimum Standard Lot Size as Per Zoning (Note: 1/2 Acre or Greater) =
Maximum Proposed Cluster Lot Size (Note:1/4 Acre or Less) =

Percent of Clustered Portion of Site to be Preserved as Vegetated Open Space =

17%
0%
1%

18%

17%

% of Site
% of Site
% of Site
% of Site
% of Site

(None or Table)

30%
90%

1180
405
34%

Points Subtotal: [ 0 |

% of Site
% of Site

Points Subtotal: |I|

Feet
Feet

Points Subtotal: [ 32 |

% of Site

Acres

Acres

% of Clustered Site Portion

Points Subtotal: [ 0 |



F. Will the Following be Utilized to Minimize Soil Compaction?

Proposed Lawn Areas will be Graded with Lightweight Construction Equipment: Yes (Yes or No)
Percent of Proposed Lawn Areas to be Graded with Such Equipment: 50% % of Lawn Areas

Points Subtotal:

:

G. Are Any of the Following Stormwater Management Standards Met Using Only Nonstructural Strategies and Measures?

Groundwater Recharge Standards (NJAC 7:8-5.4-a-2): No (Yes or No)
Stormwater Runoff Quality Standards (NJAC 7:8-5.5): No (Yes or No)
Stormwater Runoff Quantity Standards (NJAC 7:8-5.4-a-3): No (Yes or No)

Points Subtotal:

Note: If the Answers to All Three Questions at G Above are "Yes", Adequate Nonstructural Measures have been Utilized.

Total Proposed Site Points:

Ratio of Proposed to Existing Site Points: 107%

Required Site Points Ratio: 104%

IR

Nonstructural Point System Results: Proposed Nonstructural Measures are Adequate
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