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SCOPE & INTENT OF STUDY

The scope of this study is to present a comprehensive analysis of the anticipated hydrologic
impacts upon surrounding lands and the environment as a result of the re-development of
Block 122, Lot 33, Township of Marlboro, Monmouth County, New Jersey. The intended
development consists of a semi- automated exterior car wash and ancillary site improvements
where a single-family dwelling formerly existed in the C-2 commercial zone.

The engineering analyses presented have been carried out in accordance with the New lersey
Department of Environmental Protection (NJDEP) Stormwater Best Management Practices
(BMP} Manual, as well as design standards of the Township of Marlboro. The hydrologic
methodology and parameters utilized herein are based on sound design practice and regulatory
guidelines.

The hydrologic study has been performed using the methodology described in Technical
Release 55 (TR-55) by the U.S. Department of Agriculture, Soil Conservation Service, entitled
Urban Hvdrology for Small Watersheds. Scientific parameters utilized in the calculations
performed have been based upon those presented in TR-55, including Runoff Curve Numbers

(CN), Time of Concentration (Tc), Manning’s Roughness $CS Dimanaloniess UG & Tranguler Repmasniaton
Coefficient (n), Initial Abstraction (la), and Unit 1 P

Hydrograph shape factors. _Jl__.'" ol

The basis of the TR-55 methodology is the Dimensionless | - Fre ".,\ : o
Unit Hydrograph, which is the hydrograph that results EloA om
from l-inch of excess precipitation spread uniformly in 3“ / 7 =

space and time over a watershed for a given duration. ol 3

A Type Il storm distribution and hydrograph peaking | <+« .

factor of 484 is utilized pursuant to USDA Natural | |* N .

Resource Conservation Service and NIDEP BMP Manual G o
requirements.

To adequately assess the project impacts, hydrologic analyses were carried out for the site
under present, or ‘pre-developed’ conditions, then again in the ‘post-development’ scenario
considering the improvements to be completed under the intended development. The site was
divided into watershed sub-areas which drain to design points established at critical locations
where impacts are individually assessed.

At each design point the peak rate and volume of runoff is modelled for the 2-, 10-, and 100-
year return frequency 24-hour SCS design storms and a quantitative analysis undertaken to
assess impacts.
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The magnitude of development for which approval is being sought constitutes a ‘Major
Development’ as it proposes greater than 10,000 square feet of new impervious cover, thus
compliance with current & pending stormwater management regulations is required and has
been considered in the design process.

The hydrologic computations presented later in this report in support of the conclusions drawn
(Appendix C) include runoff hydrographs, detention basin routings and CN & Tc calculations.
The computations were carried out using application software known as Hydraflow
Hydrographs, 2007 by Intellisolve. Detailed software information and limitations may be
obtained at www.intellisolve.com.

PROJECT QVERVIEW

The intended development for which approval is sought includes a semi-automated car wash
center on a previously developed 0.87 acre parcel, where a single family dwelling formerly
existed. The physical improvements being proposed include a one (1) story car wash tunnel, an
equipment room, bathroom, and office also included within the principal building, essential
underground utilities, landscaping and buffering improvements, a paved parking area including
thirteen (13) vacuums stalls, and a stormwater management system.

It is noted that the stormwater management strategy for this project consists of two (2) sand-
bottom water-guality basins and one (1) row of twenty-four (24) SC-740 chambers, designed to
attenuate the 2-, 10- and 100-year return frequency storm peak flow rates to 50%, 75% and
80% of pre-developed peak flow rates. Any outfall which may occur due to infiltration is not
considered in any basin routings to yield conservative results, though a measurable element of
recharge is expected to occur based on soil conditions.

The project site is identified as Block 122, Lot 33 of the official Tax Map of Township of
Marlboro, Monmouth County, New Jersey and contains a total of 0.87 acres, located in the C-1
Village Commercial District. The development tract is adjacent to existing commercial
development, with driveway access to Tennent Road.

The site presently is vacant as a result of the demolition of a former dwelling and contains open
fields and limited wooded areas primarily along the lot perimeter where buffer plantings were
placed as part of an earlier development. In the hydrologic analysis contained herein the lands
were considered to be in ‘good’ hydrologic condition, consistent with BMP Manual guidelines.

iii
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The design strategies employed were intended to meet the intent and specific requirements of
the Marlboro Township ordinance and NIDEP Stormwater BMP Manual, as well as sufficiently
mitigate the impacts of this development upon surrounding and downstream lands.

The stormwater management basins designed for this project have been designed to infiltrate
the water quality and subsequently alternate higher return frequency storm events. The proper
function of the basin is demonstrated by hydrologic modelling and series routing calculations.
Monitoring wells were established in the field in 2010 and have been periodically monitored to
gauge an accurate reading of seasonal high groundwater levels, to ensure proper basin function
and adequate separation to groundwater. Additional Soil borings in accordance with prevailing
stormwater management regulations were also performed in July 2020 and seasonal high
ground water depths encountered are shown on the plans.

PRE-DEVELQPED SITE CONDITION

The area studied consists of 0.874 acres of land area and is situated near the intersection of
New Jersey State Highway 79 and Tennent Road, surrounded by developed commercial
properties. The parcel was formerly developed as a single family residential use, with
customary site amenities and maintained lawn areas. The residential structure was recently
demolished in favor of commercial development and no credit for any former impervious
surfaces has been considered in the analysis.

SOILS INFORMATION

The site is underlain by soils of the Keyport and Klej series as indicated on the USDA Soil Survey
of Monmouth County, accompanying this report in Appendix A. The Keyport soils are described
as moderately well drained soils, formed in acid, clayey coastal plain sediments, with depths to
groundwater noted to range from 1.5 feet to 4 feet.

Klej soils are described as moderately well drained soils with depths to groundwater described
to range from 1.5 feet to 2 feet, however actual soils investigations conducted on site indicate a
significantly greater depth to groundwater. The klej soils are noted to be limited on-site along
the property frontage at Tennent Road.

Site soils were further investigated by advancing soil borings and the placement of monitoring
wells to record fluctuating ground water levels. The soils were sampled and subjected to tube
permeameter testing to identify actual permeability rates. Actual permeability rates were
recorded ranging from 6.1 inches per hour (K-4) to 24.3 inches per hour (K-5). Detailed soil logs
and permeameter test results are also included in Appendix A of this report.
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Subjacents soils were investigated again on July 1, 2020 in accordance with the NJDEP
stormwater BMP manual to ensure accuracy of infiltration system design. The investigation
consisted of six (6) soil profile pits and permeameter testing at each of the six locations as per
NJDEP soil testing requirements. These findings are included in Appendix A of this report and
were also used in the Groundwater recharge and mounding calculations as discussed below.

TOPOGRAPHY

The topography of the site is gently to moderately sloping at gradients typically in the 0-10
percent range. The existing configuration of the site includes a ridge line through the parcel in
a north-south direction. Existing runoff patterns consist of overland flows tributary to off-site
storm sewers and subsequent piped stormwater flow to an existing stormwater outfall situated
on adjacent Lot 31 in Block 126. The Pre-Developed Drainage Area Map included in the plan set
details the drainage area, and time of concentration path(s) considered.

There are no freshwater wetlands as verified by NIDEP, therefore no environmentally
constrained lands exist on site.

For the purposes of hydrologic computations, a hydrologic soil group ‘D’ was utilized consistent
with the soil type underlying the site, despite actual soils testing which indicates substantially
more permeable soils. Time of concentrations were computed based on maximum sheet flow
lengths of 150 feet in the presence of slopes in the 0-4 percent magnitude.

The hydrographs derived for each sub-area are based upon separating pervious and impervious
elements of the watershed and algebraically combining the results to yield an overall
hydrograph. This exercise was carried out utilizing the 24-hour rainfall amounts prescribed by
the National Oceanic & Atmosphere Administration for this particular location which result
from the 2-, 10- and 100-year return frequency storm events. NOAA Rainfall data is included
herewith in Appendix B.

The intensity-duration-frequency (IDF) curve utilized in the computation is the Trenton, New
lersey curve, consistent with BMP Manual guidelines. The resultant hydrographs are contained
herein, a summary of which is tabulated below.
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Peak Rate Summary
Hydrograph " 2 year 10 year 100 year
Pre-Development 0.950 cfs 2.043 cfs 4.424 cfs
_L Attenuated 0.302 cfs 0.518 cfs | 2.331 cfs

Hydrograph Volume Summary
Hydrograph 2 year 10 year 100 year
Pre-Development 4,240 cf 8,858 cf 19,196 cf
Post-Development 4,414 cf 9,606 cf 20,695 cf

STORMWATER MANAGEMENT STRATEGY

The post-development drainage area map depicts the site being analyzed at the off-site storm
sewer discharge point where all site runoff converges. The design point chosen is the same as
in the pre-development conditions to facilitate an accurate assessment of impacts.

Each drainage area was analyzed using TR-55 methodology, with pervious and impervious areas
modeled separately and algebraically combined. In similar fashion to the pre-development
analysis, storm distributions utilized were Type llI, with a shape factor of 484. Rainfall amounts
utilized were 24 hour NOAA rainfall amounts. The IDF curves utilized are Trenton, New Jersey.

The requisite post-development peak rate reductions in runoff are achieved for the on-site
areas being developed through the use of two (2) basins, which provide the requisite 80% TSS
removal and bottom infiltration alternate peak flows through a series of discharge weir &
orifice structures. For the purposes of hydrologic and routing computations no outflow
attributable to infiltration was considered to yield a conservative design.

Additional storage volume is achieved through the use of a series of infiltrator chambers, where
velocities are slowed, infiltration is promoted, and peak rate reductions are met. Please note

that no outflow due to infiltration is considered to meet peak rate reductions.

The resultant hydrographs are included in the runoff computations contained herein, a
summary of which is tabulated below.

vi
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Peak Rate Reduction Summary
Hydrograph 2 year 10 year 100 year
Pre-Development 0.950 cfs 2.043 cfs 4,424 cfs
EEZEQ?Si (50%) or (75%) or (80%) or
. 0.475 cfs 1.532 cfs 3.539cfs
Requirements

Post-Development 0.302 cfs 0.518 cfs 2.331 cfs

In Compliance (Y/N) YES YES YES

Given the nature of the intended use as a car wash, special design considerations were focused
on ensuring water quality treatment for all runoff. The particular concern is the potential for
higher than normal pollutant loading of runoff from detergents and surfactants, A cartridge
type inlet filter was designed at the outlet point of the car wash tunnel to capture process-
related pollutants. All stormwater then subsequently achieves 80% TS removal through
infiltration BMP’s associated with the intended use. The design data for a catch basin filter is
contained in Appendix H and has been included in our design as a best management practice.

The special design considerations undertaken to mitigate the potential for poliutant loads

include the following:

a. The car wash exit was designed to be grade-separated and direct runoff to the tunnel
entrance, where it will be routed directly into the inlet that will filter out hydrocarbons
and phosphates. This device will act as pre-treatment before being routed to the sand-

bottom infiltration BMP.

b. The catch basin filter selected for this site is specifically intended to reduce pollutants
through the use of media-filled filter cartridges. The “Stormexx Clean Catch Basin Filter’
by Filtréxx has performance testing results indicating the following removal amounts for
the below pollutants of concern:

Total Qil/Grease

Total Suspended Solids
Total Phosphorus
Total Copper

Total Zinc
Ammonium-N

TKN

99%
90%
59%
75%
58%
41%
22%

vii
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¢. The use of porous pavement was specifically not included in this project given the
potential for higher than normal non-point source pollutants associated with a carwash
use.

IL EROSION DIMENT CONTROL

The site was designed in conformance with Soil Erosion and Sediment Control Standards
in the State of New Jersey. In addition to the requisite construction standards, point
discharge and downstream stability was demonstrated through the requisite analyses.

Conduit outlets were designed with rip-rap scour holes to provide the requisite conduit
outlet protection. The sizing computations for same are included in Appendix E.

Downstream stability was proven through the reduction in post-development peak
runoff rates for the 2- 10- and 100- year return frequency storm events.

GROUNDWATER RECHARGE AND MOQUNDING

As per NIDEP requirements, 100% of pre-development groundwater recharge must be
maintained and calculations must be shown in the corresponding NJDEP spreadsheet. The
completed NJDEP Groundwater Recharge spreadsheet is included in Appendix F. The soils
information of Klej and Keyport as described above previously were used in calculation the pre-
and post-development conditions. Based on these findings, a groundwater recharge deficit of
12,646 cubic feet annually was found. With the use of the sand-bottom infiltration basins, the
post-deficit (recharge) volume is achieved.

The completed NIDEP Groundwater Mounding (Hantush) spreadsheets are included in
Appendix G. Based on the findings from the Hantush spreadsheet, there is no adverse impact
to groundwater due to mounding for Basin No. 1, Basin No. 2, and the drywell system.
Adequate groundwater separation is achieved at each infiltration BMP.

MMARY & CON IONS

Based upon the foregoing, it may be concluded that the intended development shall not result
in any negative impacts to downstream lands. The project has been designed in accordance
with the NIDEP Stormwater Best Management Practices Manual to the highest extent possible
to ensure the highest possible water quality of runoff, including the following:

1. The stormwater runoff from this site shall receive enhanced water-quality treatment
through the use of infiltration BMP's Certified to 80% TSS removal.

viii
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2. Post-Development peak rate reductions are achieved through the use of sand-bottom
basins and SC-740 chambers located on-site. Non-structural stormwater collection mean
are included in this design to extend time of concentrator and promote Bio-filtration.

3. The overall stormwater management system design has been thoughtfully formulated
to promote enhancement of water quality, and is highly protective of the environment.

4. A Post-Construction Long-Term Operations & Maintenance Manual shall be prepared as
a condition of Site Plan Approval, and shall detail the necessary maintenance steps,
routine and annual inspection/reporting requirements and all other operationai
standards to ensure proper long-term function of the stormwater system as designed.
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Monmouth Cotinty, New Jersey

KemB—Keyport sandy loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol; 4j83
Elevation: 0 1o 200 feet
Mean annual pracipitation: 28 to 53 Inches
Msaan annual alrtemperafure. 4B to 79 degrees F
Frost-free period: 161 to 231 days
Farmland ciassification: Al areas ara prime farmiand

Map Unit Composition
Kayport and similar solls: 85 parcent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of
the mapunit

Dascription of Keyport

Setting
Landform: Fials, depressions
Landform position (two-dimensional): Toeslope
Landform position (thres-dimenslonal): Bass slope
Doewn-slope shape: Linear, concave
Across-slope shape: Linesr, eoncave
Parent material: Siity and clayey eolian deposits and/or silty and
clayey fuviomarine deposits

Typical profile

Ap - 0 to 12 inches: sandy loam

Bi1 - 12 to 18 inches: clay

Bi2 - 18 to 24 inches: clay

Bi3 - 24 {o 32 Inches: clay

B4 - 32 to 41 inches: dlay

Cg1 - 41 to 55 Inches: silly clay loam
Cqg2 - 55 fo 80 Inches: silly clay loam

Properties and qualities

Slops: 2 to 5 percent

Depth io resiriclive feature: More than 80 inchas

Natural dralnage class: Moderately well drained

Runoff class: Vary high

Capacily of the most limiting layer to transmit water {Ksal):
Moderately low to moderately high (0.08 to 0.20 in/hr)

Dapth to waler tabls: Ahout 18 to 42 inches

Frequency of fooding: None

Frequency of ponding: None

Avaifable walsr storage In profile: High {(about 8.8 inches)

Interpretiva groups
Land capabilily classification firmigated): None specified

ﬂ Nztural Resources Web Soll Survay 11/282me
Conservation Service National Cogparative Soll Survey Page 1of2
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POSH CARWASH & LUBE

Land capabliity classification (nonimrigated): 2e
Hydrologic Soil Group: D
Hydric soll rating: No

Minor Components

Lennl
Parcent of map unit: 5 percent
Lendform: Flals, depressions
Lendform posilion (two-dimansional); Toaeslops

Landform position (three-dimensional): Base slope

Down-slops shape: Linsar, concave
Across-siope shape: Linear, concava
Hydric soll rating: Yes

Elkton
Parcent of map unif: 5 parcant
Landform: Depressions
Lendform postiion {two-dimensional): Toeslope

Landform position (thres-dimensional): Base slope

Down-siope shapa: Cencave
Across-siope shape: Concave
Hydric sofl rating: Yes

Sassafras
Parcent of map unit: 5 percent
Lendform: Low hills, knclls

Landform position (two-dimensional): Backslope, summit

Landform position (three-dimenslonal). Interfluve
Down-slope shaps: Convex

Across-slope shapa: Linear
Hydric soll raling: No

Data Source Information

Soil Survey Area: Monmouth County, New Jersey
Survey Area Dala: Version 13, Sep 16, 2019

Natural Resourcas Web Scll Survey
Conservation Service National Cooperative Soll Suney

1428/2019
Page20f2



Magp Linkt Dascription: Klaj keamy sand, clayey subsiratum, 0 to 5 percent slopes—-Monmouth POSH CARWASH & LUBE
County, New Jersey

Monmouth County, New Jersey

KkgkB—Klej loamy sand, clayey substratum, 0 to 5 percent
slopes

Map Unit Setting
Nationai map unit symbol; 1jsin
Maan annual pracipitation: 28 to 59 inches
Mean annual air lemperature; 46 lo 79 degrees F
Frost-free pariod: 161 to 231 days
Farmland classification: Farmiand of statewide importance

Map Unit Composition
Klej, clay subsiratum, and similar solis: 90 percant
Minor components: 10 percent
Estimales are based on observalions, descriptions, and transects of

Description of Kle], Clay Substratum

Belting
Landform: ‘Dunes
Down-slope shapse: Convex
Across-slopa shape: Linear
Parent material: Unconsolidaled sandy marine deposiis over
clayey estuarine deposits

Typical profile
0O/ - 00 3 inches: slightly decomposad plant material
Oe - 3 to 4 Inches: moderately decomposed plant malerial
A - 4 to 14 inchss: lbamy sand
Bw - 14 to 40 Inches: loamy sand
C ~40 fo 48 Inches: sand
2C - 45 fo 60 Inches: clay

Properties and gualities
Slope: 0105 percent
Depth to rasirictive feeture: More than 80 inches
Nalural drainage class: Somewhst poorly drained
Runoff class: Very low
Capacily of the mast limiting layer to fransmit water (Ksat):
Moderately low to moderatsly high (0.06 to 0.60 in/hr)
Depth o watsr fable: About 18 to 24 inches
Frequancy of flooding: None
Fraquenoy of ponding: Nene
Avaflable water slorage in profile: Moderate (about 7.2 Inches)

interpretive groups
Land capablily classification (irigatad): None specified
Lnnd capability classb?cabon {nonirigated): 3w

Natural Rasources Wab Soll Survey 1172872018
Conservation Service Mationat Cooperative Soll Survey Page 1of2



Map LinH Deserption: Kie] laamy sand, clayey substralum, 0 lo S percent slopes—hkanmouth
o N Joss

POSH CAR WASH & LUBE

Minor Components

Shrewshury
Percent of map unit: 5 percent
Landform: Flats
Down-slope shape: Linear
Across-siope shaps: Linear
Hydric sofl rating. Yes
Atsion
Percent of map unit: 5 percent
Landform: Depressions
Landfarm position (iwo-dimensional): Toeslope
Landform position (three-timensional): Base slope
Down-slope shape: Concave
Across-slope shape: Goncave
Hydric soll rating: Yes

Data Source Information

Solt Survey Area: Monmouth County, New Jersey
Survey Area Data: Verslon 13, Sep 16, 2019

Natura! Resources Web Soll Survey
Conservation Service National Cooperative Scil Survey

14/28/2019
Paga2el2
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Monmouth County, New Jersey
KemB—Keyport sandy loam, 2 to 5 percent slopes

Map Unit Setting
National map unit symbal: 483
Elevation: 0 to 200 faet
Mean annual precipitation; 28 to 69 inches
Mean annual air.temperature; 46 to 79 degrees F
Frosi-free period: 161 to 231 days
Farmland classification: Al areas are prime farmtand

Map Unit Composition
Keyport and simflar sofis: 85 percent
Minor components: 15 percent
Estirmales are hased on observalions, descriptions, and transects of
the mapunil,

Description of Keyport

Setting
Lendform: Flats, depressions
Landform position (two-dimensional): Toeslope
Landform pasition (three-dimensional): Base slope
Dawn-slope shapa: Linear, concave
Across-slopa ghapa: Linear, concave
Parsnt malerial: Silty and clayey solian deposits and/or silty and
clayey fiuviomarine deposits

Typical profile

Ap -0 o 12 inches: sandy loam
Bi1-12lo 18 inches: clay

Bi2 - 18 to 24 inches: clay

Bi3 - 24 to 32 Inches: clay

Bi4 - 32 lo 41 Inches: clay

Cg1 - 41 lo 55 inches: siity clay loam
Cg2 - 55 o 80 inches: slity clay loam

Properties and qualitles

Siope: 2 to 5 percent

Depth to restrictive feature: More than 80 inches

Nalural drainage class: Moderately well dralned

Runoff class: Very high

Capscity of the most limiting layer lo transmit water (Ksal):
Mcderately low to moderataly high (0.08 to 0.20 in/hr)

Despth lo water table: About 18 to 42 inches

Frequency of flooding: None

Freguency of ponding: None

Avaliable walar storage In profife: High {about 8.8 inches)

Intarpretiva groups
Land capabllily classification (imigated): None epecified

Natural Resources Waeb Soll Busrvey
Conservation Servica National Cocperative Sail Survey

1172872018
Page 10f2
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Map Unkt Desriplion: Keyport sandy laam, 2 10 5 percent slopes—Moamauth County, New

Land capabiiily classification (nonimigated): 2e
Hydrologie Soil Group: D
Hydric soll rating: No

Minor Components

Lenni
Percent of map unit: 5 percent
Landform: Flats, depressions
Landform position (two-dimensional): Toeslope
Landform position (thres-dimensiongl): Base slope
Down-siope shapae: Linear, concave
Across-siope shape: Linear, concave
Hydric soll raling: Yes

Elkton
Percent of map unit: 5 percant
Landform: Depressions
Landform pasition {two-dimensional): Toeslope
Landform position {three-dimensicnal): Base slope
Down-siope shapa: Concave
Across-slope shape: Concave
Hydric soll rating: Yes

Sassafras
Parcant of map unit: 5 percent
Landform: Low hilis, knolls
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Interfiuve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Scif Survey Area: Monmouth County, Naw Jersey
Survey Area Dala: Verslon 13, Sep 16, 2019

faturs! Resources Web Soll Burvay 1112872018
Conservation Servica National Cooparative Soll Survey Pags 20f2



DEPTH

0-13"

13"-40"

40"-92"

92"-145"

DEPTH

o-10"

10°42"

42"-85"

Block 122, Lot 33 Mariboro Township
LOGGED BY: VINCENT CREEVY

SOIL LOG #1-—4/2/2010

S0IL DESCRIPTION
10YR 4/3, brown , sandy loam
slightly dry,subangular blocky, fiable, slightly plastic
+==NO WATER OR MOTTLES OBSERVED

10YR 5/8 yellowish brown , loamy sand
slightly dry,subangular blocky, friable to oose, non-plastic
=NO WATER OR MOTTLES OBSERVED

10YR 6/4 light yellowish brown , loamy sand
slightly dry,subangular blocky, friable to lcose, non-plastic
**NO WATER OR MOTTLES OBSERVED SAMPLE @ 42"

10YR 7/3 very pale brown , loamy sand
slightly. moist,subangular blocky, friable, non-plastic
**MOTTLES10YR 6/6 @ 95" (common, medium, distinct) WATER @ 108"

Black 122, Lot 33 Marlboro Township
LOGGED BY: VINCENT CREEVY

SOIL LOG #2-4/2/2010

SOIL. DESCRIPTION
10YR 4/3, brown , sandy loam
slightly dry,subangutar blocky, friable, slightly plastic
“****NO WATER OR MOTTLES OBSERVED

10YR 5/8 yellowish brown , loamy sand
slightly dry,subanguiar blocky, friabls (o loose, non-plastic
***NQO WATER OR MOTTLES OBSERVED

10YR 6/4 light yellowish brown , loamy sand
sfightly dry,subangular blocky, friable to foose, non-plastic
H*NC WATER OR MOTTLES OBSERVED SAMPLE @ 43"



85"-146"

DEPTH

0-8"

g"-ag"

39'-74"

74144

10YR 7/3 very pale brown , loamy sand
slightly moist,subangular blacky, friable, non-plastic _
+**MOTTLES10YR 6/6 @ 75" (common, medium, distinct) WATER @ 84"

Block 122, Lot 33 Marlboro Township
LOGGED BY: VINCENT CREEVY

SOIL LOG #3—412/12010

SOIL DESCRIPTION
10YR 4/3 , brown , sandy [oam

slightly dry,subangular blocky, friable, slightly plastic
+#++NO WATER OR MOTTLES OBSERVED

10YR 5/8 yellowish brown , loamy sand
slightly dry,subangular blocky, friable to loose, non-plastic
w+=NO WATER OR MOTTLES OBSERVED

10YR 6/4 light yeliowish brown , loamy sand
slightly dry,subangular blocky, friable to loose, non-plastic
st N0 WATER OR MOTTLES OBSERVED SAMPLE @ 40"

10YR 7/3 very pale brown , loamy sand
slightly moist,subangular blocky, friable, non-plastic
**MOTTLES10YR 6/6 @ 83" (common, medium, distinct) WATER @ 94"

-



Form 3b. Tube Permeamster Test Data: Block 122, Lot-33 Mariboro Twp.

1. TestNumber__Log-1_Replicate (lefter) _A  Date Collectsd ___4/2/2010.
2. Material Tesled: Test in Native Soll — Indicate Depth 42~

3. Type of Sample: __ X Undisturbed _ _ Disturbed

4. Sample Dimensions: Inside Radius of Sample Tube, R, in inches _1,88"
Length of Sample, L, in inches 35"

5. Bulk Density Determination: /A

6. Standpipe used: No X Yes
Indicate Intemal Radius, __ 0.44"

7. Height of Water Leve! Above Rim of Test Basin, in Inches:
At the Beginning of Each Test Interval, Hy_ 7.0"
Atithe End of Each Test Interval, Ha_ 6.0"

8. Rate of Water. Lave! Drop:
HAHSTOPWATCH USED
Length of Test Interval, T in Minutes (decimal)

8, Calculation of Permeability:

K, (in/hr) = 60 min/hr x r?/R2 x L(in)T(min) x In{Hy/Hz)
= (60 min/ir x 0.194/3.534)x _ 3.6/ 0.083
xIn(7.0/6.0 ) =_21.4 [n/hr =K-5

10. Defects in the Sample: None

11.I' hereby certify that the inforation furnished on Form 3C of this application is true
and accurate. | am aware that falsification of dala s 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 Date __4/2/2010
Vincent Creevy

Signature of Professional Engineer Date _ 4/2/2010
David A Cranmer, P.E., P.P,, Lic. No.




Form 3b. Tube Permeameter Test Data: Block 122, Lot 33 Mariboro Twp.

1. Test Number_ Log-1 Replicate (letier) B Date Collected __ 4/2/2010
2. Material Tested: Tesl in Native Sofi ~ Indicate Depth_42"

3. Typeof Sample: __ X Undisturbed _ Disturbed

4. Sample Dimensions: Inside Radius of Sample Tube, R, in inches _1.88"
Length of Sample, L, ininches_____3.25"

5. Bulk Dansity Determination: __ N/A

6. Standpipe used: No__ X Yes
Indicate Intemal Radius, __0.44"

7. Height of Water Level Above Rim of Test Basin, in inches:
At the Beginning of Each Test Interval, Hy__7.0°
At the End of Each Test Interval, Hz__6.0"

8. Rate of Water Leve! Drop:.
e+ STOPWATCH USED
Length of Test Interval, T in Minutes (decimal)

0.07min.Jinch
0.07min.finch
0.07 min.finch
—0.07minJinch
0.07min.finch
0.07min.finch

9, Calculation of Permeability:

K, (in/hir) = 80 min/hr x r#/R? x L{in)/T(min) x In{H/Hz2)
= (60 minhrx 0.194/3.534)x_ 3.26" /_ 0.07
xIn (7.0/6.0 )= _23.57 infhr = K-5

10. Defects in the Sample: None

11. f"hareby certify that the information furnished on Form 3C of this application Is true
and accurate. | 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 penaities as prescribed in
N.JA.C.: 7:14-8.

Signature of Sail Evaluator Date _4/2/2010
Vincent Cresvy
Signature of Professlonal Engineer Date __4/2/2010

David A Cranmer, P.E., P.P., Lic. No.



Form 3b. Tube Permeameter. Test Data: Block 122, Lot 33 Mariboro Twp.

1. Test Number. Log-2  Replicate (letier) __A__ Date Collected __ 4/2/2010
2. Material Tested: Tesl in Native Soil — Indicate Depth_43™

3. Type of Sample: __ X Undisturbed Disturbad

4. Sample Dimensions: inside Radius of Sample Tube, R, Iin'inches _1.88
Length of Sample, L, in inches 3.25"

5. Bulk Density Determination: _ N/A

6. Standpipe used: No Yes
Indicate Internal Radius, 0. 5&

7. Height of Waler Level Above Rim of Test Basin, In inches:
At the Beginning of Each Test Interval, Hy__7.0"
At the End of Each Test Interval, H2__ 6.0"

8. Rate of Water Level Drop:
= STOPWATCH USED
Length of Test interval, T in Minutes (decimal)

0:0688min finch
9. Calculation of Permeability:
K, (in/hr) = 60 min/hr x r#/R2 x L{in¥T(min) x In{H/Hz)

= (60 min/hr x 0.194/3.534)x __ 3.25" /_ 0.068
xIn (7.0/6.0 )=_24.27 In/hr = K-5

10. Defects in the Sample: None

11. | hereby certify that the information furnished on Form 3C of this application is true
and accurate, | 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.JA.C.: 7:14-8.

Signatura of Soli Evaluator Date __4/2/2010
Vincent Creevy

Signature of Professional Engineer Date
David A Cranmer, P.E., P.P., Lic. No.




form 3b. Tube Permeameter Test Data: Block 122, Lot 33 Marlboro Twp.

1. Test Number__Log-2 Replicate (letter} B Dale Collected _ 4/2/2010
2. Material Tested: Test in Native Soil — Indicate Depth_43"

3. Type of Sample: __X  Undisturbed Disturbed

4, Sample Dimensions: Inside Ra_diu‘s of Sample Tube, R, in inches _1.88"
Length of Sample, L, Ininches_____3.0"

5. Bulk Density Determination: __ N/A

6. Standpipe used: No _ X _ Yes
Indicate Internal Radius, __ 0.44"

7. Height of Water Levet Above Rim of Test Basin, in inches:
At the Beginning of Each Test interval, Hy __7.0"
At the End of Each Test Interval, H2_ 6.0”

8. Rate of Water Level Drop: s Vv
et STOPWATCH USED
Length of Test Interval, T in Minutes (decimal)

g.ﬁm!n,ﬁnﬂ!
0.05min.finch
0.05 min.finch
0.05minfinch
0.088minfinch
0.068min.finch

9, Calculation of Permeability:

K, (infhr) = 60 min/hr x r#R? x L{in)/T(min) x In{Hi/H2)
=(60 min/hrx 0,194/3.534)x__ 3.0° /_ 0.068
xIn (7.0/8.0)=_22.40 /iy =K-5

10. Defects in the Sample: None

11. | hereby cextify that the information furnished on Form 3C of this application is true
and accurate. | 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
NJ.AC. : 7:14-8.

Signature of Soil Evaluator Date __4/2/2010
Vincent Creevy

Signature of Professional Engineer Date __4/2/2010
David A Cranmer, P.E., P.P.,, Lic. No.




Form 3b. Tube Permeameter Test Data: Block 122, Lot 33 Mariboro Twp.

1. Test Number. Log-3 Repiicate (lsfter) . A _ IDate Collected . 4/2/2010
2. Material Tested: Test in Native Soll — indicate Depth. 407

3. Typeof Sample: X  Undisturbed _ Disturbed

4. Sample Dimensions: Inside Radius of Sample Tube, R, in inches _1,88"
Length of Sample, L, ininches_ ~ 3.25"

5. Bulk Denslty Determination: _ N/A

6. Standpipe used: _No X Yes
Indicate Internal Radius, 044"

7. Height of Walsr Level Above Rim of Test Basin, In inches:
At the Beginning of Each Test Interval, Hi__7.0"
Atthe End of Each Test Interval, H2_ 6.0"

8. Rate of Water Leve! Drop:
2t STOPWATCH USED
Length of Test Interval, T in Minutes {decimal)

0150 minYinch
e
0:167min/inch
— 0:167minifinch

9. Calculation of Permeability:

K, {in/hr) = 60 min/hr x r#/R? x L{Iny¥T(min) x In{H,/Hz)
= (60 minfhrx 0.194/3.534)x _ 3.25" /| 0.167
xIn(7.0/6.0 )= _90.88 infhr = K-4

10. Defects in the Sample: None

11. 1 hereby ceriify that the information fumished on Farm 3C of this application is true
and accurate. | 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.JA.C.:7:14-8.

Signature of Soll Evalualor Date _ 4/2/2010
Vincent Creevy

Signature of Professional Enginear Date __ 4/2/2010
David A Cranmer, P.E., P.P., Lic. No.




Form 3b. Tube Permeameter Test Data: Block 122, Lot 33 Mariboro Twp.

1. Test Number__Log-3 Replicate (letter) B Date Collected ___ 4/2/2010
2. Material Tested: Test in Native Soil - Indicate Depth_40™

3. Type of Sample: __ X Undisturbed Disturbed

4. Sample Dimensions: Inside Radius of Sample Tube, R, in inches _1.88"
Length of Sample, L, In inches 3.0°

5. Bulk Density Determination: __ N/A

6. Standpipe used: No _ X _Yes
Indicate Intemal Radius, _ 0.44"

7. Height of Waler Level Above Rim of Test Basin, in inches:
At the Beginning of Each Test Interval, Hy_7.0"
At the End of Each Test interval, Hz2__ 6.0

8. Rate of Water Level Drop:
w4 STOPWATCH USED
Length of Test [nterval, T in Minutes {(decimal)

i
0.25min.Jinch

0.25min.finch
9. Calculation of Permeability:

K, (in/hr) = 60 min/hr x r3R2 x L(in)/T(min) X In{H/H2)
= (60 min/hr x 0.194/3.534)x_ 3.0" / _ 0.256
xIn (7.0/6.0 )= _6.1 in/hr = K4

10. Defects in the Sample; None

11. | heraby certify that the information furnished on Form 3C of this application is true
and accurate. | am aware that falsification of data s a violation of the Water Pollution
Confrol Act { N.J.S.A. 58:10A-1 et seq. ) and is subject to penalties as prescribed In
N.JA.C.: 7:14-8.

Signature of Soil Evaluator Date _ 4/2/2010
Vincent Creevy

Signature of Professional Engineer Date _ 4/2/2010
David A Cranmer, P.E., P.P., Lic. No.




MONITORING WELL OBSERVATIONS

Posh Car Wash Lube Center
Block 122, Lot 33
Township of Marlboro, Monmouth County, New Jersey

Depth to Static  Static Water Surface

Date of Observation  Well tdentifier  Grade Elevation  WaterSurface.  Elevation
12/_14/_2010 1-Front 99.8 51216 T <B7.3
12/14/2010 2-Rear 99.4 >12.3 <87.1
1/14/2011 1-Front 99.8 100 88.9
1/14/2011 2-Rear 99 4 10.3 89.1
2/17/2011 1-Front 99.8 11,1 88.7
2/17/2011 2-Rear 99.4 10.3 89.1
3/14/2011 1-Front 99,8 11.3 a8.5
3/14/2011 2-Rear 994 104 89.0
4/15/2011 i-Front 99.8 11.2 88.6

4/15/2011 2-Rear 99.4 10.2 89.2



Two River Engineering
P.O. Box 155
Colts Neck, New Jersey 07722 {732) 866-0111 Fax (732) 866-4348

Location: 6 Tennent Road

Block 123, Lot 33
Marlboro, New Jersey
Date: July 1, 2020
Soil leg 1
o"-8" Organic layer/Topsoil

g"-72" Loamy sand, strong brown (7.5YR 4/6), single grain, loose, moist
72"-114"  Loamy sand, very pale brown (10YR 7/3), single grain, loose, moist with light
grey (10YR 7/1) mottles at 78"

No ground water encountered
Seaonsal high water table encountered at 78”

Soil log 2

o".g" Organic layer/Topsoil

8" - 60" Loamy sand, strong brown (7.5YR 4/6), single grain, loose, moist

60"-120"  Loamy sand, very pale brown (10YR 7/3), single grain, loose, moist with light
grey (10YR 7/1) mottles at 84”

No ground water encountered

Seaonsal high water table encountered at 84"

Soillog 3

0"-12" Organic layer/Topsoil

127-108"  Loamy sand, yellowish brown (10YR 7/6), single grain, loose, moist with light
grey (10YR 7/1) mottles at 78”

No ground water encountered
Seaonsal high water table encountered at 78”



Soil log 4

o"-18" Organic layer/Topsoil

12"-114"  Loamy sand, yellowish brown (10YR 7/6), single grain, loose, moist with light
grey (10YR 7/1) mottles at 84"

No ground water encountered

Seapnsal high water table encountered at 84”

Soil log 5

0"-14" Organic layer/Topsoil

14”-108”  Loamy sand, yellowish brown (10YR 7/6), single grain, loose, moist with light
grey (10YR 7/1) mottles at 80"

No ground water encountered

Seaonsal high water table encountered at 80”

Seil log 6

o"-14" Organic layer/Topsoil

14”7 -108”  Loamy sand, yellowish brown (10YR 7/6), single grain, loose, moist with light
grey (10YR 7/1) mottles at 78”

No ground water encountered
Seaonsal high water table encountered at 78”

Fa g

Cara L. Smith, P.E. Lic. 37929




" NJ.A.C.7:9A - Appendix B Forms
Form 3b
Tube Permteameter Test Data

Lot % 3 Block: I a ) Sd‘\ . .\95%\
1. Test Number: \ Replicate (lefter): ﬂiﬁ Date coliected: _~ 7~ | =~ 0
[y

2., Material Tested: Fill: Tested in natiye sofl:__g~" Indicate Depth: __Jor
b Disturbed:

3. Type of Sample: Undisturbed: ~

Y
it
4. Sample dimensions: Inside radius of sample tube, R, in ¢ Q78 Length of sample, L, in inches D

5. Bulk density delermination (disturbed samples only): M n
Sample weight (wt. tube containing sample-wt. of empty tube), grams
Sample volume (L x 2.54cm./inch x2242), cc
Bulk density (sample Wt./Sample Volume), grams/cc

6. Standpipe used: No: / Yes: Indicate internal radius, cm:
7. Height of water level above rim of test basin, in inghes:

At the beginning of each test interval, H1 ,

At the end of each test interval, HZ2 _ Q.00 4 3.12%"

8. Rate of water level drop (add additional lines if needed): ‘nXptkeS
" Time, start of lest interval, t1 | Time, end of test, interval t2_ | _ Length of test interval, {, minutes " 0. g
T -4 L S B bl b - el LA Ioo

| , : e e e e L

' T S e 1§83 T i ’

== = 1 — = -6 o’

L - - — ——— T i et e E—

9. Calculation of permeability:
K, (in/hr) = 60 min/hr x r/R* x L{in}/t(min) x in (H1/H2)
= 60 min/hr x / x /3 xin{D_ Op5)=_13.Y] inlnr
(> /300) (4.00 n\ny

10. Defects-in the Sample {Check appropriate items):

_ V" None _ Cracks Worm Channels

Root Channels ___ Soil/Tube Contact

Large Gravel ____ Large Roots

Dry Soil _____ Smearing Coinpaction
Other (specify): st o

11. Thercby certify that the information furnished on Form 3b of this application (and the attachments thereto) is true and
accurate. 1 am aware that falsification of data is a violation of the Water Pollution Control Act (NJ.5.A. 58:10A-1 et seq.)
¢ and is subject to penalties as prescribed in NJ.A.C. 7:14-8.

Signature of Soit Evaluator: __é;% Date.__~2-1~30
i i inecr: ’ i ;
Signature of Professional Engineer g JM—-—*} License #:_ 231989

County: Municipality:

012010



" NJ.A.C.7:9A ~ Appendix B Forms

Form 3b
Tube Permeameter Test Data

3 {5 Block: !& i

1.

2
s

3
4.
5.

&

Test Number:S o3\ by # 3- Replicate (letter): ﬁ_ﬁ Datecoliected: 7~ [- 3 (?
Material Tested: Fill: S=0acy Tested in native soil: & Indicate Depth: j,Ll
Type of Sample: Undisturbed: = &7 Disturbed: :
Sample dimensions: Inside radius of sarmple tube, R, in cmh '[Lcn‘gth of sample, L, in inches 3_

Bulk density determination (disturbed samples only):

Sample weight (wt. tbe containing mmple-wl. of empty tube), grams

Sample volume (L x 2.54cm./inch x 2.247) ,

Bulk density (sample Wt./Sample Volume), gramslcc
Standgipe used: No: &~ Yes Indicate interndl radivs,em: ___
Height of water level above rim of test basin, in ipghes:

At the beginning of each testinterval,l HI 3 ¢

At the end of each test interval, H2 ;l L0+ 11§75

o) e 3 pneded

Rate of water level drop (add additional lines if needed):
Y - S « I

|_Time, start of test interval, t1_| Time, end of test, interval 2| Length of test interval, 4 minutes

9.

10,

. S R O i P r = v T‘él

Calculation of permeability:
K, (in/hr) = 60 min/hr x r*/R? x L{in)/t(min} x in (E1/H2
= 60 min/hr x / x N U/ R xin(léé /190 )= |60 inlhr
>[5 +In /L‘&"}.ﬂ*‘ 1693 inlhe
Defecis in the Sample (Check appropriate jtems):
¥ None _ Cracks __ Worm Channels
Root Channels __ Soil/Tube Contact
Large Gravel _ LargeRoots
Dry Soil — Smearing Compaction
Other (specify):

135

11. 1 hereby certify that the information fumished on Form 3b of this epplication (and the attachments thereto) 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-] et seq.)
; and is subject to penalties as prescribed in NJJL C.7:14-8.

Signature of Soil Evaluator: : = Date: — 7° %@- O
Signature of Professional Engincer: e Licénse #: S 7739

County: ___ Municipality: =

01/2010

-

100"

[\
o

t



" NJA.C.7:9A - Appendix B Forms
Form 3b
Tube Permeameter Test Data

County: Municipality:

3 Block: _ |3 D
1. Test Number: o} \ 15 *53 Replicate (letter): _ﬁ"’_{} Date collected: Z"‘ I" 20
tf

2., Maerial Tested: Fill: Tested in natiye soil: _ l/- Indicate Depth: —_J &

3. Type of Sample; Undistirbed: Nl g Disturbed: p

B ;
4. Sample dimensions: Inside radius of sample tube, R, in cmO:J§  Length of sample, L, in inches S

5. Bulk density determination (disturbed samples only):
Sample weight (wt. tube containing sample-wt. of empty tube), grams
Sample volume {L x 2.34cm.finch x 2.242), cc
Bulk density {(sample Wt /Sample Volume)}, grams/ce

6. Standpipe used: No: v Yes: Indicate internal radivs, cm:
7. Height of water level above rim of test basin, in inghes:

At the beginning of each test interval, HI

At the end of each test interval, H2 s

e - Prp VA et
8. Ratz of water Jevel drop (add additional lines if needed):
T 2 i B B
| Time, start of test interval, t1 | Time,end of test, interval 2 ' Length of test interval, t, minutes [y
L....._‘......__.. - e ™ S PP S _..5- ;‘h.h ' ’.93 J
t ! : i
i = ~/ g _:_L- =L
S = ot ' VeSS
G T PR -y PN, T 15
9. Calculation of permeability:
K, (in/hr) = 60 mm/hrx rR*x L(m mm) x in (H1/H2 "
=60minhrx xin( 41738 y=_ 1540 '7\'\\\'\{
10. Dclfe/qsfin the Sample (Check appropriate items):
: None ___ Cracks N Worm Channels
___ Root Channels Soil/Tube Contact
__ Large Gravel __ LargeRoots
Dry Soil Smearing Compaction
Other (specify): e

11. 1hereby certify that the information furnished on Form 3b of this application (and the attachments thereto) is true and
accurate. 1am aware that falsification of data is a violation of the Water Pollution Control Act (NJ.S.A. 58:10A-1 et seq )
and is subject to penalties as prescribed in N.ILA.C, 7:14-8.

Signature of Soil Evaluator: : Date~ 2-1> 20
Signature of Professional Engineer: T — License#:, 377939
| S—

0172010



E N.J.A.C. 7:9A - Appendix B Forms

Form 3b
Tube Permeameter Test Data

Lot: ___33 Block: _H'L:)-é ===,

i

County: Mumicipality:

1. TestNumber: o1 | ]ﬁ'a-'-\ Replicate (letter): 34 Date collected: — 7~ 1~ &

it

2. Material Tested: Fill; Tesied in natiye soil: & Indicate Depth; ~ 7@
3

, [

Type of Sample: Undisturbed: el Digturbed: - .
il !

4. Sample dimensions: Inside radius of sample tube, R, in cm(: 25 Length of sample, L, in inches &

5. Bulk density determination (disturbed samples only):
Sample weight (wi. tube containing sample-wi. of empty tube), grams
Sample volume (L x 2.54cm.finch x 2.242), cc
Bulk density (sample Wt./Sample Volume), grams/ce

6. Standpipe used: No: &7 Yes: Indicate internal radius, cm:
7. Height of water level above rim of test basin, in inches:

At the beginning of each test interval, HI 3 n‘
Atthe end of each testinterval, H2 |75 4 |.875

8. Rate of water level drop (add additional lines if needed): Drp Wl
r_ Time, start of test interval, t] | Time, end of test,interval 2 | Length of test interval, t, minutes ~ oy w f1as!

—— T T T i ik = f,L_ J’ 1

: = ; =4 ,—-—53-!

e e ———————
1 —_—

' i

9. Calcuiation of permesbility:
K, (in/hr) = 60 min/hr x r/R? x L{in)/t(min) x in (HL/H2)
= 60 min/hr x f x % I/.}"_xin

T

11357= _[9.40 ialwy
nlh{‘sa?l 7T

2 4.3 inlpr
10. Defects in the Sample (Check appropriate items):

v~ None _ Cracks ___ Worm Channels
Root Channels __ SoilfTube Contact
—__ Large Gravel ___ LarpeRoots
Dry Soil __ Smearing ____ Compaction
Other (specify):

11. Thereby certify that the information furnished on Form 3b of this application (and the attachments thereto) is true and
accurate. Iam awere that falsification of data is a violation of the Water Pollution Control Act (N.J.5.A. 58:10A-1 et seq.)
and is subject to penalties as prescribed in NLLA.C, 7:14-8.

Signature of Soil Eveluator: _ ¢~ ;‘ Date: ~[-20
Signature of Professional Engineer: _ b License #:

0172010



" NJ.A.C. 7:9A — Appendix B Forms
¥orm 3b

Tube Permeameter Test Data

.

Lo _ 33  Block: _ 123

1 TcstNumbei':Sa‘,& kj 5 Replicate (letter): B’l’ﬁ Date collected: 2' !" &0 :

2, " Matesfal Tested: Fili: Tested in natiye soil:_ & Indicate Depth: 75
F

3. Type of Sample: Undisturbed: = L7 Disturbed:

. il Ht
4, Sample dimensions: Inside radius of sample tube, R, in cm3, &5 Length of sample, L, in inches §_
5. Bulk density determination (disturbed samples only): W ) &)
Sample weight {wi. tube containing sample-vit. of empty tube), grams

Sample volume (L x 2.54cm.finch x 2.242), cc
Bull: density {(sample Wt./Sample Volume), grams/cc

6. Standpipe used: No: &~ Yes: Indicate internal radius, cmt:
7. Height of water level abpve rim of test basin, in inches:

At the beginning of each test interval, Hl 3 ' -

Atthe end of each test interval, H2 _[ 35 "+ 1. 623

8. Rate of water level drop (add additional lines il needed): pqr

. _Time, start of test interval, t1  Time, end of test, interval t2 | Length of test interval, t, minutes .35
i : S mm_ = /jﬂ'f

T e B — —— W L

= = j
k..

L l TTT LY

9. Calculation of permeability:
K, (in/ir) = 60 minfhr x r*/R* x L{in)/t{min) x in (FH1/H2)
= 60 min/hr X I___x3 15 xin%]ll.”h‘}=lj§|p-'ﬂ"‘(
D Iy wle WIS Y 2 I Tinlwy
10. Defects in the Sample (Check appropriate iiems):
Vﬁmﬁ _ Cracks Worm Channels
Root Channels ____ SoilfTube Contact
Large Gravel __ LargeRoots
Dry Sail ___ Smearing Compaction
Other (specify):

11. ] hereby certify that the information furnished on Form 3b of this application (and the attachments thereto) is true and
accurate. §am aware that falsification of data is a violation of the Water Pollution Control Act (N.J.5.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: < ; : ...._/%
Signature of Professional Engineer: = --""&;7_‘

County: Municipality:_ -

0172010



*" NJ.A.C.7:9A - Appendix B Forms
Farm 3b

Tube Permeameler Test Data

Lot~ 33  Bleck {23

1. TestNumber: Sei\leg (o Replicate (letter): B_"‘@ Date collected: -[-20
Seil log 720

2. Material Tested: Fill; Tested in native soil. & Indicate Depth: __ /2

3. Type of Sample: Undisturbed: ez - Disturbed: 7

d
4. Sample dimensions: lnside radius of sample tube, R, in cm@. 25 Length of sample, L, in inches S

5. Bulk density determination (dlsturbed samples only): ] H—
Sample weight (wt. tube containing sample-wt. of empty tube), grams
Samiple volume (L x 2.54cm.finch x 2.242), cc
Bulk density (sample Wi./Sample Volume), grams/cc

6. Standpipe used: No: v Yes: _ Indicate internal adius,cm:

7. Height of water level above rim of test basin, in inghes;
At the beginning of each test interval, HI '3
At the end of each test interval, H2 & +9.0

8. Rate of water Jevel drop (add additional lines if needed): Prop "::“"‘J
| Time, start of test interva!,jj_'_ﬁ Time, ena'é?'ﬁ?@éﬁgﬁi 0 _i)eugth of test interval, &, minutes , o
= ‘ A BN i e R s } '
, ————— s e e —— b . B it e ———— —_— -
5 -17 ]

PR T e = ). 2

9. Calculation of permeability:
K, (in/hr) = 60 mmlhrxr"JR’xI.{m]-’t(mm}xm (HI/H2 ok \
=§0minfrx __ /_ xR /3 xin( B0 )= Y60 inthr

10. Defects in the Sample {Check appropriste ilems);
one Cracks Worm Channels

—_Root Charmels _ Soil/Tube Contact

Large Gravel ___ Large Roots

___ DrySoil ___ Smearing Compaction
Other (specify): ___

11. 1 hereby certify that the information furnished ot Form 3b of this application (and the atfachments thereto) is true and
accurate. ¥ am awars that falsification of data is a violation of the Wat:r Pollution Control Act (NJ.S.A. 58:10A-1 et seq.)

s and is subject to penalties as prescribed in NJAC 7148,
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution controf can use the surveys to help them understand,
protect, or enhance the environment,

Various land use regulations of Federal, State, and iocal governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http:/fiwww.nrcs.usda.goviwps/
portal/nres/main/soilsfhealth/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.govilocator/app?agency=nrcs) or your NRCS State Soil
Scientist (hitp://www.nrcs.usda.gov/iwps/portalinres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances, Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, eic,) should contact USDA's TARGET Center at (202) 720-2600 {voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas {MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2008). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By ohserving the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this mode! enables the soil scientist to predict
with a considerable degree of accuracy the kind of scil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries,

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soif color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of scil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar sails in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. if intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape mode! and predictions and to verify the classification of the soils at
specific locations. Cnce the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as thoss for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit compeonents are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented, Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretatians for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based nat only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soit will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soif on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of intarest, a list of
soil map unils on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbot “Map Unit Name Acres In AOI Percent of AO}
KemB Keypaort sandy foam, 210 5 0.6 78.3%
percent slopes
KkgkB Klej loamy sand, clayey 0.2 21.7%
substratum, 0 lo 5 percent
slopes
Totals for Area of Interest 0.8 400.0%

Map Unit Descriptions

The map units delineated an the detailed soil maps in a soll survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major sails.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some smatll areas of strongly contrasting soils or miscellaneous areas
are identified by a specia! symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the

11
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development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thicknefss. and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,

salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or mare major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas, Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considerad
practical or necessary to map the soils or miscellaneous areas separately. The
pattem and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them, Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support littie or no vegetation. Rock outcrop is an example.

12
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Monmouth County, New Jersey

KemB—Keyport sandy loam, 2 to 5 percent slopes

Map Unit Setting
Nalional map unit symbol: 4j83
Elevalion: 0 to 200 feet
Mean annual precipitation: 28 to 59 inches
Mean annual air temperalure: 46 to 79 degrees F
Frost-free period: 161 to 231 days
Farmiand classification: All areas are prime farmland

Map Unit Composition
Keyport and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and fransects of the mapunit.

Description of Keyport

Setting
Landform: Depressions, flats
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Silty and clayey eclian deposits and/or silty and clayey
fluviomarine deposits

Typical profile

Ap - 0to 12 inches: sandy loam
Bt1- 12 to 18 inches: clay

Bi2 - 18 to 24 inches: clay

Bt3 - 24 to 32 inches: clay

Bt4 - 32 to 41 inches: clay

Cg1 - 41 lo 55 inches: silty clay loam
Cg2 - 55 to 80 inches: silty clay loam

Properties and gualities
Siope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very high
Capacily of the most limiting layer to transmit waler (Ksat). Moderately low to
moderately high {0.06 to 0.20 infhr)
Depth o waler table: About 18 to 42 inches
Fregquency of flooding: None
Frequency of ponding: None
Available water capacily: High {about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigaled): 2e
Hydrologic Soil Group: D
Hydric soil rating: No

13
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Minor Components

Sassafras
Percent of map unit; 5 percent
Landform: Knolls, low hills
Landform position {two-dimensional): Summit, backslope
Landform position (three-dimensional}: Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Lenni
Percent of map unit: 5 percent
Landform: Flats, depressions
Landform position {two-dimensional): Toeslope
Landform position {three-dimensional}: Base slope
Down-slope shape: Linear, concave
Across-slope shape: Linear, concave
Hydric soif rating: Yes

Elkton
Percent of map unit: 5 percent
Landform: Depressions
Landform position {two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-sfope shape: Concave
Across-slope shape: Concave
Hydric soif rating: Yes

KkgkB—Klej loamy sand, clayey substratum, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 1js1n
Elevation: 0 to 180 feet
Mean annual precipitation: 28 to 59 inches
Mean annual air temperalure: 46 to 79 degrees F
Frost-free period: 161 to 231 days
Farmiand classification: Farmland of statewide importance

Map Unit Composition
Klej, clay substratum, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Klej, Clay Substratum

Setting
Landform: Dunes
Down-slope shape: Convex
Across-slope shape: Linear

14
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Parent material: Unconsolidated sandy marine deposits over clayey estuarine
deposits

Typical profile
Oi- 0o 3 inches: slightly decomposed plant material
Oe - 3 lo 4 inches: moderately decomposed plant material
A -4 o 14 inches: |loamy sand
Bw - 14 to 40 inches: loamy sand
C-401o 46 inches: sand
2C - 46 to 60 inches: clay

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoffclass: Very low
Capacily of the most limiting layer to transmit water (Ksal): Moderately low to

moderately high (0.06 to 0.60 in/hr)

Depth lo water table: About 18 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available waler capacity: Moderate (about 7.2 inches)

Interpretive groups
Land capabilily classification (irmigated): None specified
Land capabilily classification (nonirrigated): 3w
Hydrologic Soil Group: AID
Hydric soil rating: No

Minor Components

Shrewsbury
Percent of map unit: 5 percent
Landform: Flats
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating. Yes

Atsion
Percent of map unit: & percent
Landform: Depressions
Landform position (iwo-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-siope shape: Concave
Hydric soil rating: Yes

15



Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and
qualities displayed as thematic maps with a summary table for the soil map units in
the selected area of interest. A single value or rating for each map unit is generated
by aggregating the interpretive ratings of individual map unit components. This
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly
measured, but are inferred from observations of dynamic conditions and from soil
properties. Example soil qualities include natural drainage, and frost action. Soil
features are attributes that are not directly part of the soil. Example soil features
include slope and depth to restrictive layer. These features can greatly impact the
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiliration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Sails having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These sails have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, maderately well drained or well drained
soils that have moderately fine texture to maderately coarse texture. These soils
have a moderate rate of water transmission.

16
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Group C. Sails having a slow infiltration rate when thoroughly wet. These consist
chiefly of scils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Sails having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

17
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Custom Soil Resource Report

Table—Hydrologic Soil Group

Kap unit symbol Map unit name Rating Acres In ACH Percent of ACE
KemB Keypori sandy loam, 2 fo D 06 78.3%
5 percent slopes
KkgkB Klgj loamy sand, clayey AD 0.2 21.7%
substratum, G to 5
percenl slopes
Totals for Area of Interest 0.8 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
Component Percent Culoff. None Spscifled
Tie-break Rule: Higher

Depth to Any Soil Restrictive Layer

A "restrictive layer" is a nearly continuous layer that has one or more physical,
chemical, or thermal properties that significantly impede the movement of water and
air through the soil or that restrict roots or otherwise provide an unfavorable root
environment. Examples are bedrock, cemented layers, dense layers, and frozen
layers,

This theme presents the depth to any type of restrictive layer that is described for
each map unit. If more than one type of restrictive layer is described for an
individual soil type, the depth to the shallowest one is presented. If no restrictive
layer is described in a map unit, it is represented by the "> 200" depth class.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the
component. For this soil property, cnly the representative value is used.
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Custom Scil Resource Report
Map—Depth to Any Soil Restrictive Layer

Map Scale: 1:555 Fprinted on A portrak (.57 x 117) sheet.
S—— = Miters
0 5 10 1] X

Feet

0 5 0 10 1
Map proficticn: Web Merator Gormer oortinates: WGSS4  Erdge tics: UTM Zone 18N WGSB4
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Custom Scil Resource Report

Table—Depth to Any Soil Restrictive Layer

Map unit symbol Map unit name Rating {centimetars) Acres In AD) Percent of AOI
KemB Keyport sandy loam, 2to  >200 0.6 78.3%
5 percent slopes
Kkgk8 i Klej loamy sand, clayey  >200 0.2 21.7%
substratum, 0 lo &
percent slopes
Totals for Area of Interest 0.8 100.0%

Rating Options—Depth to Any Soil Restrictive Layer

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Specifiad
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Water Features

Water Features include ponding frequency, flooding frequency, and depth to water
table.

Depth to Water Table-

"Water table” refers to a saturated zone in the soil. It oceurs during specified
months. Estimates of the upper limit are based mainly on observations of the water
table at selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features} in the soil. A saturated zone that lasts for less than a
month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
“representative” value indicates the expected value of this attribute for the
component. For this soil property, only the representative value is used.
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Custom Soil Resource Report

§ Map—Depth to Water Table £
¥ ¥
% k
Lrariga)] LFipy|
4 Z5TN &P 2Z 57N
5 z
5 Map Scale: 1:595 F printed on A portrakt (8.5" x 117) sheet ¥
¥ N o 5 ® E) 0 %
e —————— [t
] -] o9 10 190

Map projection: Web Mercator  Comer coordinates: WGS84  Bdge tics: UTM Zone 18N WGSS4
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Custom Soil Resource Report

Table—Depth to Water Table

Map unit symbol Map unit name Rating (centimeters) [  Acres in AO!

_____ Parcent of AQI
KemB Keyport sandy loam, 2to 76 06 78.3%
5 percent slopes
KkgkB Klej loamy sand, clayey 54 0.2 21.7%
substratum, 0to 5
percent slopes
Totals for Araa of Interest 0.8 100.0%
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Custom Soil Resource Report

Rating Options—Depth to Water Table

Units of Measure: centimeters

Aggregation Method: Dominant Component
Component Percent Cutoff: None Spacified
Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December
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Hydraflow IDF Curves

IDF file: Trenton. IDF

Intensity {in/hr)
14,00 14.00
12.00 12.00
10.00 \\ 10.00
B.00 \ \\ 8.00
. \ N
6.00 __\ \ _X \\ 6.00
4.00 \\ \\ 4.00
\ N
= "'_\“
\
- W
2.00 ﬂ- 2.00
0.00 0.00
0 5 10 15 20 25 55 60
Time (min)

100-Yr

25-Yr

10-Yr

2.Yr

Hydraflow Hydrographs 2007



Hydraflow Rainfall Report

Hydrafiow Hydrographs by Intelisciva v0.22 Wednesday, Feb 19, 2020
Raturn Intensity-Duration-Frequency Equation Coefficlents (FHA)
Parlod

(Yrs) B D E (NIA)
1 0.0000 0.0000 0.0000 —
2 658.2833 13.10¢0 0.8896 —_—
3 0.0000 0.0000 0.6000 —
5 0.0000 0.0000 0.0000 e
10 249,7597 21.8001 1.0861 —
25 115.7547 14.9000 0.8980 e
50 0.0000 0.0000 0.0000 —_—
100 210.5742 18,8000 0.9784 —

Fita name: Trenlon.|DF

Intensity = B / (Tc + D}*E

Ratum Intansity Values (infhr)
Pariod - I
(Yrs) Smin 10 l 15 20 25 ao a5 1 40 45 50 i &85 i 80
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.60 0.00 C00 0.00

2 5.19 418 a5 304 268 2.40 214 1.89 184 1.1 160 | 150
3 | 0.00 000 | 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
§ 0.00 0.00 0.00 0.00 009 000 0.00 0.00 000 0.00 0.00 0.00
10 680 563 4.80 417 369 330 293 I 272 | 250 2.31 ;o214 200
25 7.89 645 547 4.76 423 3.80 3.46 317 293 273 255 2.40

S0 0.00 G.00 000 | 000 000 | 0.0 0.00 0.00 0.00 0.00 0.00 0.00

100 9.10 7.60 653 §73 | 510 4.60 419 3.85 356 3N 300 | 290

| | ; 1

Te = time In minutes. Values may excead 60.
Precip. file name: Monmouth Cty 24hr rainfalt. pcp

Rainfali Precipitation Tabla (in)
Storm ! |
Distribution 1yr 2.yt Jyr Sy 10-yr 25yr | S0.yr | 100y
| SCS 24-hour 000 | 335 (000 | 000 |516 ! 000 |0D0 | 876
SCS 6-Hr /000 000 (000 000 |O0CO | ©0OD | 000 | 520
Hufl-1st 000 | 000 (000 |000 | 000 |000 | o000 | 000
Huff-2nd 000 000 [o000 000 |000 |o000 | DOD | 000
| Huff.ard 000 | 000 |000 | 000 |O000 | 000 |000 | 000
| Hufl4th looc |ooo o000 |oo0 |o0o0 000 |o00 | o000
HuffAndy 000 o000 |oo0 !oo00 | ooo | 000 | 000 | DoO
| Cuslom | 125 | om0 | o000 1 000 | D00 r ooo | o000 | 000 F













Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk. Inc. v2021

s &

| &2
AR e
3 -

w

I
e

Legend
Hyd, Qrigin  Description

1 SCSRunoff Pre-Developed

2  SCSRunoff imp to basin 1

3 SCSRunoff tobasin 2 (Non wash exil) 1~ i
4  SCSRunoff imp to basin 2 (wash exit)

5 Combine To Basin 1

6 Combine ToBasin2

7 SCS Runoff Roofed Area

8 Reservoir Inflow to Basin 1

&  Combine Inflow to basin 2

10 Reservoir Basin 2 Outflow

11 Combine Inflow to Inflitrator Chambers
12 Reservoir Site Qutflow- Chambers

Project: 20210215 Hydro AnalysisWQ Trial 3.gpw Tuesday, 02 /16 /2021







2
Hydrograph Return Period Recap

raflow Hydrographs Exiension for Autcdesk® Civil 30® by Autodesk, Inc. v2021

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) T T Description
! {origin) ! 1-yr 2-yr 3-yr 1fs-yr 10-yr 25yr  (50-yr 100-yr
| 1 |scsmrunof | — | o423 | — | — | — | — | — | — | — | Pre-Developed
2 |sCSRunoff | -— | 0160 [ ~om | — | — | — | — | — | — | imptobasin1
3 |SCS Runoff —_— 0.136  — — —_— | —_— —— e —— | to basin 2 (Non wash exit}
4 |SCS Runoff —_— 0.025 e B — B e B —— | imp to basin 2 (wash exit)
5 |Combine | 2, 0.160 e e e — _ — — | ToBasin1
6 |Combine | 3,4, 045 | — | — | — | — | — | — | —— | ToBasin2
7 ISCS Runaoff —_ 0211 SRR : — | | e — ——— | Rooled Area
| 8 |Reservoir 5 0021 | sem | eseem | e | s | seseens | eeeee | —— | Infiow to Basin 1
9 |Combine €68 0.155 - —— - — —— — ——- | Inflow to basin 2
10 |Reservair 9 | oooo | —| — | — | — | — | — | — | Basinzouthow
11 |Combine 7,10 I 0.211 —_— —_— _— — e Ce e ~eee [ |nflow to Inflitralor Chambers
12 |Reservoir 1 0000 | | oo [ e | e |4 e | e b —— € Sie Outfiow- Chambers
i
|

Proj. file: 20210215 Hydro AnalysisWQ Trial 3.gpw Tuesday, 02 / 16 / 2021
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. [Hydrograph |Peak Time Timeto  |Hyd. Inflow -!Maxlmum Total Hydrograph
No. type flow interval |Peak volume hyd(s) 'alevation strge used Description
{origin) {cfs) {min) {min} {cuft) i () {cuft)
| 1 !SCS Runoff 0.123 5 g5 382 _ - —_— Pre-Developed
2 |SCSRunoff | 0.160 5 75 | 288 — s — imp to basin 1
3 [SCS Runoff 0.136 5 I 75 245 — _ — I to basin 2 (Non wash exit)
4 |scsRunoff | 0.025 5 70 | 40 R — — | imptobasin2 (wash exit I'
5 |Combine 0.160 5 75 286 2 o HE = To Basin 1
| & [Combine 0.155 5 75 286 3.4, eaae —_ To Basin 2
7 |SCS Runcff 0.211 5 70 334 _ —_ memeen Roofed Area
8 |Reservoir | 0.021 5 120 27 5 86.21 268 Inflow to Basin 1
9 |Combine 0455 | 5 [ 75 312 | 6.8 e — " Inflow to basin 2
10 |Reservoir D.000 5 n/a ¢] l' 9 96.19 ! 312 : Basin 2 Qutflow
11 |Combine c.211 5 70 334 7,10 | —_— —_— Inflow to Inflitrator Chambers
12 |Reservoir 0.000 5 ni/a 0 11 95.62 334 Site Outflow- Chambers

1

20210215 Hydro AnalysisWQ Trial 3.gpw Return Period: 1 Year Tuesday, 02 /16 / 2021







Hydrograph Report

Hydraflow Hydrographs Extension for Autadesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02/ 1672021
Hyd. No. 1

Pre-Developed

Hydrograph type = SCS Runoff Peak discharge = 0.123 cfs

Storm frequency = 1yrs Time to peak = 95 min

Time interval = 5 min Hyd. volume = 382 cuft
Drainage area = 0.874 ac Curve number = 77"

Basin Slope =00% Hydraulic length =0ft

Te method = TR55 Time of conc. (Tc) = 30.90 min

Total precip. = 1.25in Distribution = Custom

Storm duration J:\2018-015-125 Posh CarwasBBapetfad&CUMENT S S4REPORTS\STORM\HY!

* Composite (Area/CN) = [{0.117 x 38} + (0.100 x 30) + (0.247 x 80) + (0.410 x 77)] / 0.874

Pre-Developed

Q (cfs) Myd. No. 1 -- 1 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 _ . ' 0.40
i ~.
0.35 0.35
0.30 . 0.30
0.25 ' | 0.25
0.20 : - 0.20
i .
0.15 : : 0.15
|
, ,
0.10 /‘ \\ i 0.10
0.05 / "‘\ L 0.05
0.00 : 0.00
0 25 50 75 100 125 150 175
Time (min)

m— Hyd No. 1
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1
Pre-Developed
Description A B c Totals
Sheet Flow

Manning's n-value = 0.240 0.400 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.35 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 2545 + 0.00 + 0.00 = 2545
Shallow Concentrated Flow

Flow length (ft) = 130.00 13.00 345.00

Watercourse slope (%) = 0.50 21.50 0.65

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.14 9.43 1.64
Travel Time (min) = 1.90 + 0.02 + 3.5 = 543
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({ono.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC vcvrcrrrererreersseierernteretrmeescatasctreressmmmeresssesssesasssnssssaes 30.90 min






Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday 02 /16 / 2021
Hyd. No. 2

imp to basin 1

Hydrograph type = SCS Runoff Peak discharge = 0.160 cfs

Storm frequency = 1yrs Time to peak = 75 min

Time interval = 5 min Hyd. volume = 286 cuft
Drainage area = 0.390 ac Curve number = §2*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 13.00 min

Total precip. = 1.25in Distribution = Custom

J:\2018-015-125 Posh CarwasBBapelfa@@CUMENTS 4BEPORTS\STORMHY!

Storm duration

* Composite (Area/CN) = [(0.212 x 98) + (0.175 x 62}) / 0.390

imp to basin 1

Q (cfs) Hyd. No. 2 -- { Year Q (cfs)
0.50 ] 0.50
0.45 0.45
0.40 1 0.40

| |
| ! | i
0.35 - . . 0.35
0.30 0.30
0.25 . 0.25
. i .
0.20 -+ ' : . . 0.20
| i |
0.15 ' /"""\ 0.15
0.10 / \h - 0.10
0.05 J . i \ 0.05
0.00 ; | S e l S — 0.00
0 25 50 75 100 125 150
Time (min}

= Hyd No. 2
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2021

Hyd. No. 2
imp to basin 1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft} = 118.0 32.0 0.0

Two-year 24-hr precip. (in) = 3.35 3.35 0.00

Land slope (%) = 1.60 1.60 0.00
Travel Time (min) = 11.95 + 0.52 + 0.00 = 1247
Shallow Concentrated Flow

Flow length (ft) = 75.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 C.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 0.55 + 0.00 + 0.00 = 055
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length {ft) ({0h)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

TOtal Travel THME, T ...cviirreieirirreneiesissisrreenssssernssarssssarssesssrassersaasesssasssonss 13.00 min






Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Tuesday, 02 / 1612021
Hyd. No. 3

to basin 2 (Non wash exit)

Hydrograph type = SCS Runoff Peak discharge = 0.136 cfs

Storm frequency = 1yrs Time to peak = 75 min

Time interval = 5 min Hyd. volume = 245 cuft
Drainage area = 0.380 ac Curve number = 81*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.70 min

Total precip. = 1.25in Distribution = Custom

Storm duration J:\2018-015-125 Posh CarwasBBapetfa @@ CUMENTS 4BEPORTS\STORMHY!

* Composite (Area/CN) = [(0.201 x 98) + (0.175 x 62)] / 0.380

to basin 2 (Non wash exit)

Q (cfs) Hyd. No. 3 - 1 Year Q (cfs)

0.50 0.50

0.45 E 0.45

0.40 0.40

7 |

0.35 ‘ ' : - 0.35
| ; ' :

0.30 0.30
|

0.25 . 0.25

! |

0.20 4 - 0.20

0.15 : : il 0.15

0.10 ! /r \\ 0.10

0.05 -+ J 0.05

0.00 — L 0.00
0 25 50 75 100 125 150

Time {min)

s Hyd No. 3
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autcdesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 3
to basin 2 (Non wash exit)
Description A B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 97.0 53.0 0.0

Two-year 24-hr precip. (in) = 3.35 3.35 0.00

Land slope (%) = 1.27 1.27 0.00
Travel Time {min) = 11.21 + 0.85 + 0.00 = 12.06
Shallow Concentrated Flow

Flow length (ft) = 88.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 0.64 + 0.00 + 0.00 = 0.64
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0,00 = 0.00

Total Travel TIMe, TC . iciiiiiienenreesesiseraisiisscssersaseseorsensnssesserasnnnesssnnns 12.70 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 / 16 7 2021
Hyd. No. 4

imp to basin 2 (wash exit)

Hydrograph type = SCS Runoff Peak discharge = 0.025 cfs

Storm frequency = 1yrs Time to peak = 70 min

Time interval = 5 min Hyd. volume = 40 cuft

Drainage area = 0.012ac Curve number = 98

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 1.25in Distribution = Custom

J:\2018-015-125 Posh CarwasB Bapetfe@@CUMENT S 84BE£PORTS\STORMHY

Storm duration

imp to basin 2 {(wash exit)

Q (cfs) Hyd. No. 4 - 1 Year Q (cfs)
0.10 - 010
0.09 : ' 0.09
i
0.08 : : 0.08
0.07 0.07
0.06 : : 0.06
0.05 + : : 0.05
0.04 _' 0.04
0.03 ‘ —t 0.03
0.02 /\ ' : 0.02
0.01 / ¥ 0.01
; ¢ -_-"-‘-llh-___-—
0.00 "] - — 0.00
0 25 50 75 100 125 150
Time (min)

s Hyd No. 4
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Hydrograph Report

11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday. 02 / 16 / 2021

Hyd. No. 5

To Basin 1

Hydrograph type = Combine Peak discharge = 0.160 cfs

Storm frequency = 1yrs Time to peak = 75 min

Time interval = 5 min Hyd. volume = 286 cuft

Inflow hyds. = 2 Contrib. drain. area = 0.390 ac

To Basin 1

Q (cfs) Hyd. No. 5 -- 1 Year Q (cfs)
0.50 T 0.50
0.45 | 0.45
0.40 —+ . ! —L 0.40
0.35 | L 0.35
0.30 0.30
0.25 - 0.25
0.20 . 0.20
0.15 i /"'"\ 0.15
0.10 0.10

| / ’a r'
0.05 J : 0.05
0.00 0.00
0 25 50 75 100 125 150
Time (min)

s Hyd No. 5 e Hyd No, 2






Hydrograph Report

12

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02 / 16 / 2021

Hyd. No. 6
To Basin 2
Hydrograph type = Combine Peak discharge = 0.155 cfs
Storm frequency = 1yrs Time to peak = 75 min
Time interval = 5min Hyd. volume = 286 cuft
Inflow hyds. =34 Contrib. drain. area = 0.391 ac
To Basin 2
Q (cfs) Hyd. No. 6 — 1 Year Q'{cfs)
0.50 r 0.50
0.45 - 0.45
| |
0.40 . 0.40
| |
0.35 '= : 0.35
0.30 . 0.30
0.25 0.25
|
0.20 + : 0.20
1 i
0.15 : /-r' ’ - 0.15
0.10 // L 0.10
0.05 0.05
0.00 ——J—\\'—-ﬁ .'hhr— 0.00
0 25 50 75 100 125 150
Time (min)

semem= Hyd No. 6 e Myd No. 3 e Hyd No. 4
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 / 16/ 2021
Hyd. No. 7

Roofed Area

Hydrograph type = 8SCS Runoff Peak discharge = 0.211 cfs

Storm frequency = 1yrs Time to peak = 70 min

Time interval = 5 min Hyd. volume = 334 cuft
Drainage area = 0.095 ac Curve number = 08

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of cone. (Tc) = 10.00 min

Total precip. = 1.25in Distribution = Custom

Storm duration J:\2018-015-125 Posh CarwasbBapetfadtd@CUMENT & S4BEPORTS\STORM\HY!

Roofed Area
Q(cfs) Hyd. No. 7 - 1 Year Q (cfs)
0.50 . 0.50
0.45 - 0.45
0.40 ' 0.40
| .
0.35 : 0.35
0.30 ' 0.30
0.25 : _ 0.25
0.20 - ' /A\ - 020
| 0.15

=
\ |

0.10 /
- / \ -
| |
0.00 ] | — 0.00
1] 25 50 75 100 125 150
Time (min)

m—— Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs Extension for Autcdesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 7 16/ 2021

Hyd. No. 8

Inflow to Basin 1

Hydrograph type = Reservoir Peak discharge = 0.021 cfs

Storm frequency = 1yrs Time to peak = 120 min

Time interval = 5 min Hyd. valume = 27 cuft

Inflow hyd. No. = 5-To Basin 1 Max. Elevation = 96.21 ft

Reservoir name = Sand Basin #1 Max. Storage = 268 cuft

Storage Indication method used

Inflow to Basin 1

Q {cfs) Hyd. No. 8 -- 1 Year Q (cis)

0.50 T r 0.50
|
0.45 . ~ 0.45
0.40 ' ' , 0.40
0.35 i 0.35
0.30 - 0.30
0.25 - : : L 0.25
0.20 _' 0.20
PRt ; .: "—' \ 0.15
0.10 \ . 0.10
\'-.. i | E
0.05 J 0.05
0.00 | 0.00
0 25 50 75 100 125 150 175
Time (min)

s Hyd No. 8 s Hyd NoO. 5 [ITITT Total storage used = 268 cuft
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Pond Report

15

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Pond No. 2 - Sand Basin #1

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 96.00 ft

Pond Data

Stage / Storage Table

Stage (ft) Elavation {ft)
0.00 96.00
1.00 97.00
2.00 98.00
3.00 95.00

98.00

3.50

Rise {in)
Span {in}

No, Barrels
Invart El. (ft)
Length (ft}
Slope {%4)
N-Value
Orifice Coaff.
Multi-Stage

Culvert / Orifice Structures

[Al

Inactive

H

24.00
1
96.80
44.00
0.50

= .013

0.60
nfa

Tuesday, 02 / 16 / 2021

Contour area (sqft) fncr, Storage (cuft) Total storage (cuft)

1,230 0 0

1,362 1,295 1,295

1472 1,417 2,712

2.018 1,738 4,450

2200 1,054 5,504

Weir Structures

6] [C] [PrfRsr] [A] [B] [€C] [D]
Inactive  Inactive  Inactive Crest Len (ft} = 25.00 4.00 Inaclive inactive
24.00 15.00 0.00 Crest EL (ft) = 9598 96,22 0.00 0.00
1 1 0 Woeir Coeff, = 333 3.33 333 .33
96.80 96.80 0.00 Weir Type = Rect Rect - ——
44,00 44.00 0.00 Multi-Stage = No No No No
5.00 0,50 n/a
.013 013 nfa
0.60 0.60 0.60 Exfil.{inshr) = 0.000 {by Contour)
No No No TW Elev. {ft} = 0.00

Stage Storage

ft cuft
0.c0 0
1.00 1,295
2.00 2,712
3.00 4,450

3.50

5,504

Elevation

ft

86.00
97.00
98.00
99.00
98.00

Nels Culvert/Onfice outfiows are analyzed under infet (ic) and outlat {oc) control. Weir raers chacked for onfice conditions (ic) and submargence {s).

Stage / Storage / Discharge Table

ClvA
cfs

0.00
0.00
0.00
0.00
0.00

CivB
cfs

0.00
0.00
0.00
0.00
0.00

CivC
cfs

0.00
0.00
0.00
0.00
0.00

PriRsr WrA
cfs cfs

0.00
0.00
0.00
0.24
0.00

WrB
cfs

0.00
9.18
31.63
61.74
31.62

WrC
cfs

Exfil User
cfs cfs

Total
cfs

0.000
9.176
31.63
61.98
31.63
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autedesk, Inc. v2021 Tuesday, 02 / 16/ 2021

Hyd. No. 9

Inflow to basin 2

Hydrograph type = Combine Peak discharge = 0.155 cfs

Storm frequency = 1yrs Time to peak = 75 min

Time interval = 5 min Hyd. volume = 312 cuft

Inflow hyds. =6,8 Contrib. drain. area = 0.000 ac

Inflow to basin 2

) Hyd. No. 9 1 Year Q (cfs)
0.50 0.50
0.45 i 0.45
0.40 - 0.40

| ‘ |

0.35 - 1 ' - 0.35
0.30 + : 0.30
0.25 0.25
0.20 ' : ~ 0.20
0.15 ' L 0.15
0.10 / i ' 0.10
0.05 - 0.05
0.00 : 0.00

0 25 50 75 100 125 150

Time {min)
s Hyd No. 9 m— Hyd No. § == Hyd No. 8






Hydrograph Report

17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2021

Hyd. No. 10
Basin 2 Outflow

Tuesday, 02/ 16/ 2021

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a
Time interval = 5 min Hyd. volume = 0 cuft
Inflow hyd. No. = 9 - Inflow to basin 2 Max. Elevation = 96.19 ft
Reservoir name = SAND BASIN #2 Max. Storage = 312 cuft
Storage Indication method used. i B i
Basin 2 Outfiow
Q (cfs) Hyd. No. 10 - 1 Year Q (cfs)
0.50 - 1' 0.50
'l |
0.45 0.45
0.40 0.40
0.35 4 0.35
0.30 0.30
0.25 0.25
0.20 - 0.20
0.15 0.15
0.10 0.10
| \
| | N
0.05 - 0.05
0.00 : *‘J M 0.00
0 25 50 75 100 125 150
Time (min)

e Hyd No. 10 = Hyd No. 9 TIT1I1] Total storage used = 312 cuft
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Pond Report

18

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Pond No. 1 - SAND BASIN #2
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 86.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage {cuft) Total storage {cuft)

0.0c0 96,00 1,495 0 4]

1.00 97.00 1,864 1,676 1,676

2.00 98.00 2,235 2,046 3,722

3.00 99.00 2,948 2583 6,305

3.50 99.50 3,200 1,536 7.842
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrRst] [A] [B]

Rise (in} Inactive Inactive Inactive 0.00 Crest Len (ft) Inactive 4.00
Span (in) = 15.00 2.50 6.00 0.00 Crest El (f) = 98.42 96.20
No, Barrels =1 1 1 1} Weir Coeff. = 333 3.33
Invert EL. (ft) = 96.00 96.24 97.60 0.00 Weir Type = Rect Rect
Length (ft) = 255.00 0.00 0.00 0.00 Multi-Stage = Yes No
Slope (%) = 0,50 0.00 0.00 nla
N-Value = .013 .013 ;3 n/a
Orifice Coeff, = 0.60 0.60 0.60 0.60 Exfil.(inthr) = 0.000 {by Wet area)
Multi-Stage = nfa No Yes Na TW Elev. {ft) = 0.00

[C]

Inaclive

0.00
3.33
Rect
No

Tuesday, 02 /16 /2021

(B

0.00
0.00
333

No

Note CutvertOnfice outflows are analyzed under inlet (ic) and cutlet (oc} control. Wair risers checked for onfice conditions (ic) and submergance (s)

Stage / Storage / Discharge Table

Stage Storage Elevation CivA

ft cuft ft cfs
0.00 o 96.00 0.00
1.00 1,676 97.00 0.00
2.00 3722 98.00 0.00
3.00 6,305 99.00 0.00

3.50 7,842 99.50 0.co

CivB
cfs

0.00
0.00
0.00
0.00
a.0o

CivC
cfs

0.00
0.00
0.00
000
0.00

PriRsr
cfs

WrA
cfs

.00
0.00
0.00
0.00
0.00

WrB
cfs

0.00
9.53
32.17
62.41
79.85

WrcC

WrD
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
9.531
32.17
62.41
79.85






Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 11

Inflow to Inflitrator Chambers

Tuesday, 02/ 16 / 2021

Hydrograph type = Combine Peak discharge = 0.211 cfs
Storm frequency = 1yrs Time to peak = 70 min
Time interval = 5min Hyd. volume = 334 cuft
Inflow hyds. =7,10 Contrib. drain. area = 0.095 ac
Inflow to Inflitrator Chambers
Q (cfs) Hyd. No. 11 -1 Year Q (cis)
0.50 . r 0.50
0.45 | L 045
0.40 - 0.40
|
0.35 5 0.35
0.30 - 0.30
0.25 0.25
I
0.20 /‘ 0.20
0.15 . / 1 0.15
1 " |
0.10 | / \ + 0.10
0.05 / 0.05
' 1\
0.00 ' e 0.00
0 25 50 75 100 125 150
Time (min})

m—— Hyd No. 11 = Hyd No. 7 s Hyd No. 10
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Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 12
Site Outflow- Chambers

Tuesday, 02 / 16/ 20214

Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = nfa
Time interval = 5 min Hyd. volume = 0 cuft
Inflow hyd. No. = 11 - Inflow to [nflitrator Chambddax. Elevation = 95.62 ft
Reservoir name = Recharge Chambers Max. Storage = 334 cuft
Storage Indication method used. =
Site Outflow- Chambers
Q (cfs) Hyd. No. 12 — 1 Year Qj(cs)
0.50 - - 0.50
0.45 0.45
|
0.40 0.40
0.35 0.35
0.30 1 0.30
0.25 : : : 0.25
0.20 ' / | 0.20
0.15 - 0.15
0.10 !; . 0.10
0.05 : 0.05
| /
0.00 = 0.00
0 25 50 75 100 125 150
Time (min)

= Hyd No. 12 == Hyd No. 11 [[ITTTT] Total storage used = 334 cuft
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Pond Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 308 by Autodesk, Inc. v2021
Pond No. 3 - Recharge Chambers

Pond Data

Tuesday, 02 / 16 / 2021

UG Chambers -Invert elev. = 85,50 f, Rise x Span=250x4.25f, BarrelLen=7.12 ft, No. Barrels = 24, Slope = 0.00%, Headers = No
Encasement -Invert elev. = 95.00 ft Width =6.25 it, Height = 3.50 &, Voids = 40.00%

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft} Total storage (cuft)
0.00 95.00 n/a 0 [
0.35 95,35 n/a 150 150
0.70 95,70 n/a 237 386
1.06 96.05 n/a 300 666
1.40 96.40 nia 2495 882
1.75 96.75 n/a 287 1,269
2.10 97.10 nfa 275 1,544
245 97.45 nla 257 1,800
2.80 87.80 nfa 229 2,029
315 98.15 nfa 173 2,202
3.50 98.50 nfa 150 2,351

Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsi) [A] [B]

Rise (in} = 0.00 0.00 0.00 0.00 Crast Len (ft) = 0.00 0.00

Span {in) = 0.00 0.00 0.00 0.00 Crest EL (it} = 0.00 0.00

No. Barrels =0 0 0 0 Waelr Coeff, = 3.33 333

Invert EL. (ft) = (.00 0.00 0.00 0.00 Weir Type = — -

Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No

Slope (%) = 0.00 0.00 0.00 n/a

N-Value = .013 013 013 n/a

Orifice Coeff, = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Wet area)

= nfa No No No TW Elev. (ft) = 0,00

Multi-Stage

Note Culvert/Onfice outflows are analyzed under inlat (ic} and outist joc) control. Weir nsers chacked for onfice condit

Stage / Storage / Discharge Table
Stage Storage

ft cuft
0.00 0
0.35 150
0.70 386
1.05 686
1.40 982
1.75 1,269
210 1,544
2.45 1,800
2.80 2,029
315 2,202
3.50 2,351

Elevation

ft

95.00
9535
95.70
96.05
96.40
86,75
97.10
97.45
97.80
98.15
88.50

CivA
cfs

N I R O O

ClvB

cfs

CiveC
cfs

PriRsr WrA
cfs cfs

N I AR O
1 T T Y O O

WrB WwrC

cfs

I I O DRI

cfs

I T T A

[C] 0]
0.00 0.00
0.00 0.00
3.33 333
No No

nditions .(ic.:) aﬂd.l;bn___ [E}]
WrD Exfif User Total
cfs cfs cfs cfs
— — - 0.000
- - 0.000
— — — 0.000
- = — 0.000
- — o 0.000
— — - 0.000
— —_ - 0.000
— — — 0.000
— — - 0.000
— — -—_ 0.000
- - - 0.000
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Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30@® by Autodesk, Inc. v2021 Tuesday, 02 / 16/ 2021
Rat;—r_l'; Intensity-Duratlon-Frequency Equation Coefflclents (FHA)
Pariod
{Yrs) B D E (NIA)
1 | 491011 12.2000 ! 0.8732 ; -
| 2 57.2873 : 12.3000 0.8621 I —
3 .0000 : 0.0000 0.0000 —_—
5 0.0000 0.0000 0.0000 —
10 65.8347 126000 | 0.8085 EETY
| 25 | 57.5756 11.1000 | 0.7423 —
50 | 0.0000 0.0000 | 00000 S
100 48.4935 §.2000 0.6560 e
o LI —

File name: Long Branch.|DF

Intensity =B/ (Tc + D}*E

Return Intensity Values (infhr)

Parlod

{Yrs} |Smin 10 15 20 25 30 35 40 45 50 55 &0

1 4.09 3.28 2.74 2.37 2.09 1.87 1.70 1.55 1.43 1.33 1.25 1.17
2 4.9 3.94 3.31 2.B6 2.53 2.27 2.06 1.89 1.75 1.63 1.52 1.43
3 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0,00

10 6.48 5.20 4,50 3.94 3.51 3.7 290 267 2.48 2,32 2.18 2.06
25 7.32 5.09 511 4.49 4.02 3.65 .35 an 2,80 272 2.57 2.43
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

100 8.51 6.98 6.00 5.30 478 4.37 4.04 .76 3.53 3.33 3.16 KX

Tc = lime in minutes, Values may exceed 60.

Precip. file name: Monmouth Cty 24br rainfall. pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1yr 2yr Jyr S-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 3.35 0.00 0.00 516 0.00 0.00 8.76
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.20
Huff-ist 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd £.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Legend

Hyd, Origin ~  Rescription

SCS Runoff  Pre-Developed

SCS Runoff imp to basin 1

SCS Runoff to basin 2 (Non wash exit} 1'
SCS Runeff  imp to basin 2 (wash exit)
Combine To Basin 1

Combine To Basin 2

SCS Runoff Roofed Area

Reservoir{i)  Inflow lo Basin 1

Combine Inflow to basin 2

Reservoir()) Basin 2 Outflow

Combine Inflow to Inflitrator Chambers
Reservoir Site Outflow- Chambers

W~ A b LN -

=4 -t = O
LS IR = ]

Project: 2021.02.15 TRIAL3 WITH RECHARGE CHAMBERS.gpw Tuesday, 02/ 16 /2021
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Hydrograph Return Period Recap

raflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk. Inc. v2021

Hyd. (Hydrograph |inflow ,l Peak Qutflow {cfs) ' Hydrograph

No. | type hyd{s) | T T —— T Description
(origin) 1-yr i2-yr :3-yr S-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff —— — 0.950 il I 2.043 — e | 4424 | Pre-Developed
2  |SCS Runoff — — | 0934 | e | —— | 1804 | —— | —— | 3586 | imptobasin1
| 3 | SCS Runoff _— e 0.869 —_— e 1.710 | i 3.444 | to basin 2 (Non wash exit)
4 |SCS Runoff S B 0.046 | —— — 0,071 e —_— 0.12%1 | imp to basin 2 (wash exit)
§ Combine . 2, —_ 0.934 L . 1.804 — —— 3,586 | ToBasin1
6 |Combine 3.4, —_— 0.915 — . _— 1.781 — meeeaes :. 3.565 :! To Basin 2
7 |SCS Runoff —_— —— 0,378 — emmronn 0.587 — ] — 1.000 | Roofed Area
8 "Reservolr(i) 5 oeseaee 0.052 e e 0.118 oen — | 0.501 | Inflow to Basin 1
9 |Combine 6.8 | —— | 0915 | e | <o | 1806 | wom | —— | 3718 | Inflowto basin2
10 |Reservoir(i) g o 0.084 —_— — 0.154 B — —— 141t | Basin 2 Outflow
11 |Combine 7.10 —_— 0.378 e —— 0.616 —— — . 2.635 | Inflow to Inflitrator Chambers
12 'Reservoir 11 | 0,302 m—meee | emeee | 0,518 ———— ——- | 2331 | Site Outlow- Chambers

|
L I I

Proj. file: 2021.02.15 TRIAL3 WITH RECHARGE CHAMBERS.gpw | Tuesday, 02/16 /2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D0® by Autodesk, Inc. v2021

Hydrograph Summary Report

IHyd. Hydrograph  (Peak Time [Timeto [Hyd. Ilnﬂow Maximum Total Hydrograph
No. type flow interval [Peak volume |hydis) elevation :strge used Dascription
{origin} {cfs) {min) {min}) {cuft) | {ft} (cuft)
1 {SCSRunoff | 0.950 2 734 | 4240 — S s Pre-Developed
2 |SCSRunofft | 0.934 2 720 2.423 — . — imp to basin 1
. 3 |SCS Runoff 0.869 2 720 2,259 — B — to basin 2 (Non wash exit)
4 |SCS Runoif 0.046 2 720 134 _— _ e imp to basin 2 (wash exit)
5 |Combine 093 | 2 720 |2423 | 2 s — | ToBasin1
6 |Combine 0.915 2 720 2,393 ! 3 4 — —_ | ToBasin2
7 |SCS Runcff 0.378 2 720 1,108 e —_ o Roofed Area
8 |Reservolri) I 0.052 2 826 1.644 5 86.57 1.512 Inflow to Basin 1
9 |Combine 0.915 2 720 4,186 6.8 — e Inflow to basin 2
10 |Reservoir(i) 0.084 2 924 I 3425 9 96.62 1.811 Basin 2 Outflow
1t |Combine 0.378 2 720 | 4.665 7. 10 —_— e Inflow to Inflitrator Chambers
12 |Reservoir 0.302 2 724 4,414 1 95.75 430 | Site Qutfiow- Chambers
|
i
|

2021.02.15 TRIAL3 WITH RECHARGE CH.H'MMRﬁ.Qpﬂod: 2 Year

Tuesday, 02 /16 1 2021
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 / 16/ 2021

Hyd. No. 1

Pre-Developed

Hydrograph type = SCS Runoff Peak discharge = 0.950 cfs

Storm frequency = 2yrs Time to peak = 12.23 hrs

Time interval = 2 min Hyd. volume = 4,240 cuft

Drainage area = 0.874 ac Curve number =77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 30.90 min

Total precip. = 3.35in Distribution = Typel ll

Storm duration = 24 hrs Shape factor = 484

+ Gomposite (ArealCN) = (0117 x 35) + 0.100 x 30) + 0.267 x 80) + (0.410 x 7)) 0.674 ™ F]

Pre-Developed

Q (cfe) Hyd. No. 1 -- 2 Year Q (cfs)

1.00 : r | I 1.00
1'
0.90 _' 0.90
0.80 - . ~: 0.80
0.70 | | | : : - 0.70
0.60 . 0.60
0.50 r ' L 050
0.40 ; ' -_ - : - 0.40
0.30 , . _ . 0.30
0.20 I : : _ - 0.20
0.10 ' : 0.10
! § ' :J R___
0.00 ' ‘ 1 1 ' 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)






TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk, Inc, v2021
Hyd. No. 1
Pre-Developed
ription A B c Totals

Sheet Flow

Manning's n-value = 0.240 0.400 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.35 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 25.45 + 0.00 + 0.00 = 2545
Shallow Concentrated Flow

Flow length (ft) = 130.00 13.00 345.00

Watercourse slope (%) = 0.50 21.50 0.65

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.14 9.43 1.64
Travel Time (min) = 1.90 + 0.02 + 3.51 = 543
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

TOtal Travel Time, TC cuiviccccmreinitieeeniecresesserarerseiesssmeesssseansnsonsnssssssanasnnnns 30.90 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02/ 16/ 2021

Hyd. No. 2
imp to basin 1
Hydrograph type = SCS Runoff Peak discharge = 0.934 cfs
Storm frequency = 2yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 2,423 cuft
Drainage area = 0.390 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 13.00 min
Total precip. = 3.35in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composlie {Area/CN) = [(0.212 x 98) + (0.1’?_5.)-( ;5-2j] 10.330 . | <
imp to basin 1
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
1.00 | 5 STaal.0C
| . !
0.90 : - 0.90
0.80 -+ 0.80
| ==
0.70 .- j - 0.70
0.60 ; ' - 0.60
; |
0.50 0.50
0.40 | 0.40
0.30 - . .' - 030
i | '
0.20 - : : 0.20
0.10 ' . \ 0.10
! !
0.00 ' — 0.00
0 2 4 6 8 10 12 14 [ 18 20 22 24 26
Time (hrs}



- o — = =

= eEm— ||.-
- 1
r =
-
u




TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 2
imp to basin 1
Description A B c Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 118.0 32.0 0.0

Two-year 24-hr precip. (in) = 3.35 3.35 0.00

Land slope (%) = 1.60 1.60 0.00
Travel Time (min) = 11.95 + 0.52 + 0.00 = 1247
Shallow Concentrated Flow

Flow length (ft) = 75.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time {min) = 0.55 + 0.00 + 0.00 = 0.55
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time {(min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC cciiiiiiecinneiiineeremmnimeisisnsnssemsssssessemessssssssessssnses 13.00 min
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D by Autedesk. Inc. v2021

Tuesday, 02 / 16 / 2021

Hyd. No. 3

to basin 2 (Non wash exit)

Hydrograph type = SCS Runoff Peak discharge = 0.869 cfs

Storm frequency = 2yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 2,259 cuft

Drainage area = 0.380 ac Curve number = 81"

Basin Slope =00% Hydraulic length =0ft

Te method = TR55 Time of conc. (Tc) = 12.70 min

Total precip. = 3.35in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (ArealCN) = [{D.201 x 98) + (0.175 x 62)) / 0.380 g

to basin 2 (Non wash exit)

QUCIE) Hyd. No. 3 - 2 Year QU(CEs)
1.00 T r T 1.00
0.90 - : | 0.90
0.80 | 0.80

| |
0.70 : 0.70
0.60 . 0.60
| |
0.50 " ' | 0.50
0.40 : : - 0.40
0.30 0.30
0.20 , 0.20
0.10 ! | ' \ 0.10
— | ) S | -;
0.00 " ‘ : ! 1 = L 0,00
0 2 4 8 8 10 12 14 16 18 20 22 24 26
Time (hrs)






TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021
Hyd. No. 3
to basin 2 (Non wash exit)
ription A B c Totals

Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 97.0 53.0 0.0

Two-year 24-hr precip. (in) = 3.35 3.35 0.00

Land slope (%) =5q027 1.27 0.00
Travel Time (min) = 11.21 + 0.85 + 0.00 = 1206
Shallow Concentrated Flow

Flow length (ft) = 88.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 0.64 + 0.00 + 0.00 = 0.64
Channel Flow

X sectional flow area (sqft) = (.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({ono.o 0.0 0.0

Travel Time (min} = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TiME, TC vcrueciemiirrmeeisremnisesrecersssninnmsssrresannssssnssonssonasassnasssss 12.70 min






Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 4

imp to basin 2 (wash exit)

Tuesday, 02 / 16/ 2021

Hydrograph type = SCS Runoff Peak discharge = 0.046 cfs

Storm frequency = 2yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 134 cuft

Drainage area = 0.012 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length =0ft

Te method = User Time of conc. (Tc) = 10.00 min

Total precip. = 3.35in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

imp to basin 2 (wash exit)

Q (cts) Hyd. No. 4 -- 2 Year Q (cfs)
0.10 1' —[ 0.10
0.09 ~ i 0.09

I . :
0.08 ] - 0.08
0.07 ~ 0.07
0.06 -+ - 0.06
! ; :.
0.05 0.05
0.04 0.04
0.03 -+ 0.03
i |
0.02 0.02
0.01 0.01
| { __,) E
0.00 i S =SS —— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)






Hydrograph Report
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Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02 / 16/ 2021

Hyd. No. 5
To Basin 1
Hydrograph type = Combine Peak discharge = 0.934 cfs
Storm frequency = 2yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 2,423 cuft
Inflow hyds. =2 Contrib. drain. area = 0.390 ac
To Basin 1
Q (cfs) Hyd. No. § — 2 Year Q (cfs)
1.00 ] - | 1.00
0.90 ' ' 0.90
| 1 :;
0.80 - t - 0.80
0.70 | 0.70
0.60 | t 0.60
0.50 ! ‘ 0.50
0.40 -+ ' . ! 0.40
030 i L 0.30
0.20 : 0.20
0.10 : \\ 0.10
0.00 l J : L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
e Hyd NO. 5 m— Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. [nc. v2021 Tuesday, 02 7 16 / 2021

Hyd. No. 6

To Basin 2

Hydrograph type = Combine Peak discharge = 0915 cfs

Storm frequency = 2yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 2,393 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 0.391 ac

To Basin 2

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
1.00 } ‘ | I 1.00
0.90 - : | 0.90
0.80 — P - 0.80

'r
0.70 1 _ i - 0.70
0.60 t + 0.60
0.50 ! : . - : 0.50
0.40 ' : | | . ' 0.40
0.30 . . - 0.30
0.20 < | ; * 0.20
0.10 - _ - \\ i 1 - 0.10
i | gm S .?
0.00 : ‘ : - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

s Hyd No. 6 e Hyd No. 3 = Hyd No. 4



:-.' r=--__ - — "I. —h— - — . —



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autedesk, Inc. v2021

Tuesday, 02 /16 / 2021

Hyd. No. 7

Roofed Area

Hydrograph type = 8CS Runoff Peak discharge = 0.378 cfs

Storm frequency = 2yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 1,108 cuft

Drainage area = (0.095 ac Curve number = 98

Basin Slope =00% Hydrautic length =0ft

Te method = User Time of conc. {Tc) = 10.00 min

Total precip. = 3.35in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Roofed Area

Q(Cy) Hyd. No. 7 - 2 Year SY(ClE)

0.50 1 T 0.50
=
0.45 0.45
|
0.40 _ - 0.40
| :
0.35 " 0.35
0.30 - J 0.30
0.25 0.25
0.20 0.20
0.15 t -' —+ 0.15
0.10 1 _ . 0.10
| i .’ ,_

0.05 + 0.05
0.00 — L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 8

Inflow to Basin 1

Tuesday, 02/ 16/ 2021

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.052 cfs

Storm frequency = 2 yrs Time to peak = 13.77 hrs

Time interval = 2 min Hyd. volume = 1,644 cuft

Boppdniord = Sand Basin #1 Bowdnftoad = SAND BASIN #2

Inflow hyd. = 5 -To Basin 1 Other Inflow hyd. = None

Max. Elevation = 96.57 ft Max. Elevation = 96.46 ft

Max. Storage = 739 cuft Max. Storage = 774 cuft

Interconnected Pond Routing., Storag-e_lnéi;at?an methoﬁsed = g

Inflow to Basin 1

Q (cfs) Hyd. No. 8 —- 2 Year Q (cfs)
1.00 r 1 1.00
0.90 0.90
0.80 r 0.80
0.70 : 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 F 0.20
0.10 0.10
0.00 — | = 0.00

0 4 8 12 16 20 24 28 32 36 40 44 48
e Hyd No. 8 s Hyd No. § [[ITTTT] Total storage used = 1,512 cuft Ting ez

e Qutflow Pond 2






Pond Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 / 16 7 2021

Pond No. 2 - Sand Basin #1
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 86.00 ft

Stage / Storage Table
Stage {ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 96.00 1,230 [ 0
1.00 97.00 1,362 1,295 1,295
2.00 98.00 1,472 1417 2,712
3.00 99,00 2,018 1,738 4,450
Culvert / Orifice Structures Weir Structures
[A] 8] [C] [PriRsi] [A] 8] [€] (D]
Risa {in) = 18.00 Inactive  Inactive Inactive Crast Len (ft) Inactive Inactive Inactive Inactive
Span {in) = 18.00 0.00 1500 000 Crast El, (f) = 98.98 9870  0.00 0.00
No, Barrels =1 1 1 1] Walr Coalf, = 333 333 3.33 3.33
Invert El. (ft) = 96,22 0.00 96.80 0.00 Woeir Type = Rect Rect —_— —
Length (it} = 44.00 0.00 44,00 0.00 MuhRi-Stage = No No Na No
Slope (%) = 0.50 0.00 0.50 n/a
N-Value = 013 M3 013 nfa
Orlfice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{Inthr) = 0,000 (by Contour)
Multi-Stage = nla No No No TW Elev. (ft) = 0.00
Note Culvert/Onfice outffows are analyzed under infel {ic) and outle! (cc) control. Wair nsers checked for onfice conditions (ic) and submerg {3}
Stage / Storage / Discharge Table
Stage Storage  Elevation CivA CivB CivC PriRsr WrA WrB WrC WrD Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cls cfs
0.00 0 96.00 0.00 —_ 0.00 — 0.00 0.00 - _ - — 0.000
1.00 1,295 97.00 2320c - 0.00 —_ 0.00 0.00 e —_ — - 2,323
2.00 2,712 98.00 6.62 oc - 0.00 e 0.00 0,00 —_ - — — 6.618
3.00 4,450 99.00 11,46 oc — 0.00 —_ 0.00 0.00 —_ — e — 11.46
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Pond No. 1 - SAND BASIN #2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 96.00 ft

Tuesday, 02 / 16 / 2021

Stage / Storage Table
Stage (ft} Elevatlon (ft) Contour area (sqft} Incr. Storage {(cuft) Total storage {cuft)

0.00 96.00 1,495 0 0

1.00 97.00 1,864 1,676 1,676

2.00 98.00 2,235 2.046 3,722

3.00 99.00 2,948 2.583 6,305
Culvert/ Orifice Structures Weir Structures

[A] [B] [C1 [PriRsi] [A] [B] [C] 0]

Rise (in} = 2,50 nactive  [nactive 0.00 Crest Len (ft) = 1.00 4.00 Inactive 0.00
Span (In) = 250 250 6.00 0.00 Crast El. (ft) = 97.50 98.00 0.00 0.00
No, Barrels =1 1 1 0 Welr Coeff. = 3.33 333 333 3.33
Invert EL. (ft) = 96.25 96.24 97.60 0.00 Weir Type = Rect Rect Rect —
Length {ft} = 5.00 0.00 0.00 0.00 Multl-Stage = No No No No
Slope (%) = 2.00 0.00 0.00 n/a
N-Value = 013 M3 .013 nfa
Orifice Coeff. = 0.60 0.60 0.50 0.60 Exfil.{infhr) = 0.000 (by Wet area)
Multi-Stage = nia No Yes No TW Elev. (ft) = 0.00

Note CulvertOnfice outflows are analyzed under inlet (ic) and cutlat (oc) cantrol. VWeir risers checked for onfica conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC PriRsr WrA WrB WrcC WrD

ft cuft ft cfs cfs cfs cis cfs cfs cfs cfs
0.00 0 86.00 0,00 0.00 0.00 — 0.00 0.00 - —
1.00 1,676 97.00 0.13ic 0.00 .00 —_ 0.00 0.00 — —
2.00 3722 98.00 0.21ic 0.00 0.00 — 1,18 0.00 — —

3.00 6,305 99.00 027ic 0.00 0.00 6.12 13.32 -

User
cfs

Total
cfs

0.000
0.132
1.388
19.70
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021

Hyd. No. 9

inflow to basin 2

Tuesday, 02/ 16/ 2021

Hydrograph type = Combine Peak discharge = 0.915 cfs

Storm frequency = 2yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 4,186 cuft

Inflow hyds. =68 Contrib. drain, area = 0.000 ac

! Inflow to basin 2

Q (cfs) Hyd. No. 9 -- 2 Year Q (cfs)

1.00 1 - 1.00
! i
0.90 0.90
0.80 + 0.80
0.70 ’ 0.70
0.60 - . 0.60
| | i
0.50 | t ' 0.50
0.40 - : 0.40
0.30 .' : : - 0.30
0.20 | . ] 0.20
0.10 ' | : I 0.10
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 9 = Hyd No. 6 s Hyd No. 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 7 16 / 2021

Hyd. No. 10

Basin 2 Outflow

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.084 cfs

Storm frequency = 2yrs Time to peak = 15.40 hrs

Time interval = 2 min Hyd. volume = 3,425 cuft

B nBxoad = Sand Basin #1 Bond:nfoad = SAND BASIN #2

Inflow hyd. = 9 - Inflow to basin 2 Other Inflow hyd. = None

Max. Elevation = 06.56 ft Max. Elevation = 96.62 ft

Max. Storage = 778 cuft Max. Storage = 1,034 cuft

Interconnected Pond Routing. Storage Indication method used. B

Basin 2 Outfiow

Q (cfs) Hyd. No. 10 — 2 Year Q (cfs)
1.00 r 1.00
0.90 } ’ ~| - 0.90

I
0.80 0.80
0.70 ' 0.70
0.60 : 0.60
0.50 i ' : i 0.50
0.40 0.40
0.30 - - * 0.30
0.20 1 - 0.20
0.10 ; 0.10
0.00 i : =+ 0.00
0 6 12 18 24 30 36 42 48 54
s Hyd No. 10 w—— Hyd No. 9 [II111] Total storage used = 1,811 cuft WU

— Qutflow Pond 2
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Hydraftow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Pond No. 2 - Sand Basin #1
Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 96.00 f{

Tuesday, 02 / 16 / 2021

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr, Storage (cuft) Total storage (cuft)

0.00 96.00 1,230 0 o

1.00 97.00 1,362 1,295 1,295

2.00 898.00 1,472 1,417 2712

3.00 99.00 2,019 1,738 4,450
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PriRsy] [A] [B] [C] (D]
Rise {in) = 18.00 Inactive Inactive Inactive Crest Len (ft) Inactive Inactive Inactive Inactive
Span (In) = 18.00 0.00 1500 000 Crest EL (ft) = D8.98 9870  0.00 0.00
No, Barrels =1 1 1 0 Woeir Coeff, = 333 3.33 333 333
Invert EL {ft) = 05.22 0.00 96.80 0.00 Welr Type = Rect Rect — —
Langth {ft) = 44.00 0.00 44.00 0.00 Multi-Stage = No No No No
Slope (%) = 0,50 0.00 0.50 n/a
N-Value = .013 .013 013 nia
Orlfice Coaff. = 0.60 0.60 0.60 0.60 Exfil.{In/hr) = 0.000C (by Contour)
No No TW Elev. (ft) = 0.00

Multi-Stage = nia No

Stage / Storage / Discharge Table

Stage Storage  Elevation Civ A

ft cuft ft cfs
0.00 0 96.00 0.00
1.00 1,295 97.00 2320c
2,00 2,712 98.00 662 oc

3.00 4,450 99.00 11.46

oc

CivB
cfs

CivC

cfs

a.oo
0.00
0.00
0.00

PriRsr WrA WrB
cfs cfs cfs
—_— 0.00 0.00
- 0.00 0.00
—_ 0.00 0.00
—_ 0.00 0.00

WrC
cfs

WrD
cfs

Exfil
cfs

Pt

User
cfs

Note Culvert/Onfice cutflows are analyzed under inle! (ic) and oullel {o¢) caritral. Wair nsers checked for onfice concitions {fc) and submergenca ()

Total
cfs

©0.000
2.323
6.618
11.46
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02/ 16/ 2021

Pond No. 1 - SAND BASIN #2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 96.00 #

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr, Starage (cuft) Total storage (cuft)

0.00 96.00 1,495 0 0

1.00 97.00 1,864 1.676 1,676

2.00 98.00 2235 2,046 3722

3.00 99.00 2,948 2,583 6,305
Culvert / Orifice Structures Weir Structures

[A] 8] [C]1 [PriRsi) [A] [B] [C] 0]

Rise {in} = 250 Inactive  Inactive  0.00 Crast Len (ft) = 1.00 4.00 inactive 0.00
Span {in) = 2.50 2.50 6.00 0.00 Crast EL. () = 97.50 9500  0.00 0.00
No. Barrels =1 1 1 0 Woeir Coeff. = 332 333 333 3.33
Invert El (ft) = 96.25 96.24 97.60 0.00 Wair Type = Rect Rect Rect —
Length {ft) = 5.00 000 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 2.00 0.00 0.00 nfa
N-Value = 013 013 013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{In/br) = 0.000 (by Wet area)
Multi-Stage = nfa No Yes No TW Elev. {ft) = 0.00

Note CulvertOnfica outflows are analyzed under infet (ic) and cutlet (oc) control  Weir nisers chacked for onfice conditions {ic) and submergence (3).

Stage / Storage / Discharge Table

Stage Storage  Elevation CivA CivB CivC PriRsr WrA WrB wrC WrD Exfil

ft cuft ft cls cfs cfs cfs cfs cfs cls cfs cfs
0.00 0 §6.00 0.00 0.00 0.00 -—_ 0.00 0.00 - — -
1.00 1,676 97.00 0.13ic 0.00 0.00 - 0.00 0.00 - -_— -
2.00 3,722 98.00 0.21ic 0.00 0.00 — 1.18 0.00 — - —

3.00 6,305 99.00 0.27ic 0.00 0.00 -— 6.12 13.32 — - —

User
cfs

Total
cfs

0.000
0.132
1.388
19.70
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, inc. v2021

Tuesday, 02 7 16 / 2021

Hyd. No. 11
Inflow to Inflitrator Chambers
Hydrograph type = Combine Peak discharge = 0.378 cfs
Storm frequency = 2yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 4,665 cuft
Inflow hyds. =710 Contrib. drain. area = 0.095 ac
Inflow to Inflitrator Chambers
QiEs) Hyd. No. 11 — 2 Year Q (cfs)
0.50 | ] 0.50
| | :
0.45 : 0.45
| |
0.40 . - - 0.40
|I i
0.35 | 0.35
0.30 - " 0.30
0.25 0.25
0.20 : : 0.20
| |
0.15 . 0.15
0.10 : 0.10
/—- .~
0.05 IL N + 0.05
0.00 —e—— ﬁ\ﬁ—-J 0.00
0 4 8 12 16 20 24 28 az 36 40
Time (his)

= Hyd No. 11

e Hyd No. 7

s Hyd No. 10
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 /16 /2021

Hyd. No. 12

Site Outflow- Chambers

Hydrograph type = Reservoir Peak discharge = 0.302 cfs

Storm frequency = 2yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 4,414 cuft

inflow hyd. No. = 11 - Inflow to Inflitrator Chambé&dax. Elevation = 9575t

Reservoir name = Recharge Chambers Max. Storage = 430 cuft

Storage Indication method used. T i o -

Site Outflow- Chambers

Q (cfs) Hyd. No. 12 — 2 Year Q (cfs)
0.50 . . r - 0.50
0.45 t . 0.45

i | !
0.40 - . 0.40
| |
0.35 —- : : i 0.35
0.30 | '~ 0.30
0.25 4 ' , . 0.25
0.20 . : 0.20
0.15 . i ' ' 0.15
0.10 ' : : : - 0.10
0.05 + 0.05
0.00 4 ' e —— () ()()
0 4 8 12 16 20 24 28 32 36 40 44
Time (hrs)

== Hyd No. 12 == Hyd No. 11 [IIT11] Total storage used = 430 cuft
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Pond No. 3 - Recharge Chambers

Pond Data

Tuesday, 02 7 16 7 2021

UG Chambers -Invert elev. = 95.50 ft, Rise x Span=250x4.25 ft, Barrel Len=7.12 i, No. Banels = 24, Slope = 0.00%, Headers = No
Encasement -Invert elev. = 95.00 R, Width = 6.25 ft, Height = 3.50 ft, Voids = 40.00%

Stage / Storage Table

Staga (ft) Elevation (ft)
0.00 95.00
0.35 95.35
0.70 95.70
1.05 96.05
1.40 96.40
1.75 86,75
210 97.10
2.45 97.45
2.80 97.80
315 98.15
3.50

Culvert / Orifice Structures

Rise {In)
Span (In)

No. Barrels
Invert El. {ft)
Length (ft)
Slops (%)
N-Value
Orifice Coeff.
Multi-Stage

98 50

[A]

3.00
3.00
1
96.00
400

= 0.00

.013
0.60
nfa

Incr. Storage (cuft)

Contour araa (sqft)

n/a

n/a

n/a

nia

n/a

n/a

nfa

nla

nfa

n‘a

nfa
[B] [C] [PrfRsr]
15.00 Inactive Inactive
15.00 6.00 0.00
1 1 0
9550 96 80 0.00
10.00 5.00 0.00
1.00 .00 nla
013 .013 n‘a
0.60 0.60 0.60
No No No

Stage Storage

ft cuft
0.00 g
0.35 150
0.70 386
1.05 6586
1.40 982
1.75 1,269
210 1,544
245 1,800
2.80 2,029
3.15 2,202

3.50

2351

Elevation

ft

95,00
95.35
895.70
96.05
96.40
96.75
87.10
87.45
97.80
88.15
98.50

Total storage {cuft)

[ 0
150 150
237 386
300 686
295 882
287 1,269
275 1,544
257 1,800
229 2,029
173 2,202
150 2,351
Weir Structures
[A] [B]
Crest Len (ft) Inactive 4.00
Crost EL (ft) = 97.50 98.75
Welir Coeff. = 3.33 3.33
Weir Type = Rect Rect
Multi-Stage = No Yes
Exfil.{Infhr) = 0.000 (by Wet area)
TW Elev. {ft) = 0.00

[C]

0.00
0.00
3.33

No

(D]

0.00
0.00
3.33

No

Note Culvert’Orifice outflows are analyzed under inlat {ic) and outlet (oc| control. Weir nsers cheched for onfice condit:ans (ic) and submergence {s)

Stage / Storage / Discharge Table

Clv A
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.0c
0.00
0.00
0.00

CivB
cfs

0.00
0.00
0.191c
1.00 oc
1.85 oc
2.37 oc
5.02 0c
6.70 oc
7.65ic
8.41ic
911ic

CivC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0c0
0.00

PriRsr

cfs

WrA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

WrC
cfs

Figiaintalnl 1515

WrD
cfs

P

Exfii
cfs

Usar
cfs

T T T I O A

Total
cfs

0.000
0.000
0.193
0.997
1.853
2.367
5.022
6.696
7.646
8.407
9.105
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Hyd. |Hydrograph |Peak Time Timeto |Hyd. Ilnﬂow Maximum 1 Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) {cfs) {min) {min} \{cuft) {ft) {cuft}
1 |SCS Runoff 2.043 2 732 8,858 — —_— — Pre-Developed
| 2 |scsRunoff {1804 2 . 720 4,705 _— —_— e imp to basin 1
3 [SCSRunoff | 1.710 2 | 720 | 4448 —_— e — to basin 2 (Non wash exit)
4 |SCS Runoff 0.071 2 : 720 212 ! e ——— Ii —_— imp to basin 2 {wash exit)
5 |Combine 1.804 2 720 4,705 2 _ —_— J To Basin 1
6 |Combine 1.781 2 720 4.660 3.4, —_— oo To Basin 2
7 |SCS Runoft 0.587 2 720 1.7%1 —— e — . Roofed Area
8 |Reservoir(i) 0.118 2 836 3.954 5 96.87 2,699 Inflow to Basin 1
g :Combine | 1.806 2 720 8,733 6.8 — —_— Inflow to basin 2
10 |Reservoir(i) I 0.154 2 1046 7.974 9 97.23 3811 Basin 2 Qutflow
11 |Combine 0.616 l 2 |: 722 9,858 710 ——— : B — Inflow to Inflitrater Chambers
12 |Reservoir 0.518 2 726 9,606 i 1 95.85 . 815 Site Outflow- Chamnbers

r

2021.02.15 TRIAL3 WITH RECHARGE CHAMBHRS. Gewod: 10 Year Tuesday, 02 /16 /2021
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 1
Pre-Developed

Tuesday, 02 / 167 2021

Hydrograph type = SCS Runoff Peak discharge = 2.043 cfs
Storm frequency = 10yrs Time to peak = 12.20 hrs
Time interval = 2 min Hyd. volume = 8,858 cuft
Drainage area = 0.874 ac Curve number =N/ 7%
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = TR55 Time of conc. (Tc) = 30.90 min
Total precip. = 5.16in Distribution = Typell
Storm duration = 24 hrs Shape factor = 484
* Composite (AreaIC_N) = [{0.117 x 39) + (0.100 x 30) + (0,247 x BO) + (0.410 x 77)] / 0.874
Pre-Developed
Q (cfs) Hyd. No. 1 - 10 Year Q (cfs)
3.00 ] : | 3.00
i ' |
|
2.00 - M , i 2.00
|
i |
|
1.00 - 1.00
|
! | |
i’ |
0.00 - . e 0.00
i} 2 4 6 8 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 7 16 / 2021
Hyd. No. 2
imp to basin 1
Hydrograph type = SCS Runoff Peak discharge = 1.804 cfs
Storm frequency = 10 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 4,705 cuft
Drainage area = 0.390 ac Curve number = §2*
Basin Slope = 0.0% Hydraulic length =0ft
Tc method = TR55 Time of conc. {Tc) = 13.00 min
Total precip. = 5.16in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
0 Composlle_ éﬁ_wea.l.cr;l) = [(0.2.1_2 X+ @i75x620000 ¥
imp to basin 1

SCs) Hyd. No. 2 — 10 Year QU(CE)

2.00 T 1 ! 2.00

I
| |
' |
1.00 ' 1.00
!
i
0.00 | ::) : . 0.00
0 2 4 B B 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrafiow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Ine. v2021 Tuesday, 02 / 16 / 2021
Hyd. No. 3
to basin 2 (Non wash exit)
Hydrograph type = SCS Runoff Peak discharge = 1.710 cfs
Storm frequency = 10 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 4,448 cuft
Drainage area = (0.380 ac Curve number = 81"
Basin Slope =00% Hydraulic iength = 0ft
Tc method = TR55 Time of conc. {Tc) = 12.70 min
Total precip. = 5.16in Distribution = Type li
Storm duration = 24 hrs Shape factor = 484
+ Composite (ArealCN) = (0.201 x 98) + (0175 x 62) /0,380 i TR N T
to basin 2 (Non wash exit)
Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
2.00 | : - 2.00
- !
|
| ]
| |
ta® 22
1.00 .: ' - 1.00
|
_) | k | |
0.00 - l 0.00
0 2 4 B 8 10 12 14 16 18 20 a2 24 26
' Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 4
imp to basin 2 (wash exit)

Hydrograph type = SCS Runoff
Storm frequency = 10yrs
Time interval = 2 min
Drainage area = 0.012 ac
Basin Slope =00%

Te method = User

Total precip. = 5.16in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, 02 / 16 / 2021

0.071 cfs
12.00 hrs
212 cuft
98

0 ft

10.00 min
Type i
484

imp to basin 2 (wash exit)

Q (cfs) Hyd. No. 4 -- 10 Year Q (cfs)
0.10 - . ! T - 0.10
I i i H i
0.09 - 0.09
0.08 - 0.08
0.07 ~ 0.07
0.06 - 0.06
0.05 ' 0.05

I:
0.04 0.04
0.03 ; ! 0.03
' i
0.02 -+ ' 0.02
I
0.01 _ : 0.01
0.00 e T ? et SEL e 000
0 2 4 5 8 10 12 14 16 18 20 22 24
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02/ 16/ 2021

Hyd. No. 5
To Basin 1
Hydrograph type = Combine Peak discharge = 1.804 cfs
Storm frequency = 10 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 4,705 cuft
Inflow hyds. = 2 Contrib. drain. area = 0.390 ac
To Basin 1
QS Hyd. No. 5 — 10 Year QHc)
2.00 : ] T T - 2.00
. | : f
1.00 | 1.00
| [
| |
0.00 ‘ . . i 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Ti h
w— Hyd NO. 5 s Hyd No. 2 e (his)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 / 16 / 2021
Hyd. No. 6
To Basin 2
Hydrograph type = Combine Peak discharge = 1.781 cfs
Storm frequency = 10 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 4,660 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 0.391 ac
To Basin 2
Q (cfs) Hyd. No. 6 — 10 Year Q (cfs)
2.00 r : ] 2.00
i ! i i
. |
|
! .
!' ;'
1.00 ; | 1,00
i I |
| |

i
I 1 (]
‘ 4")—A— L 0.00
0 2 4 57 8 10 12 14 16 18 20 22 24 26
Time (hrs)

0.00

e Hyd NO. 6 s Hyd No. 3 == Hyd No. 4
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 7 16 / 2021

Hyd. No. 7

Roofed Area

Hydrograph type = SCS Runoff Peak discharge = (0.587 cfs

Storm frequency = 10 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 1,751 cuft

Drainage area = 0.095 ac Curve humber = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 5.161in Distribution = Type |l

Storm duration = 24 hrs Shape factor = 484

Roofed Area

Q (cfs) Hyd. No. 7 — 10 Year Q (cts)
1.00 T 1.00
0.90 ; 0.90

. i
0.80 - —+ 0.80
| | | | |
0.70 - : : 0.70
0.60 | . 0.60
0.50 -+ 0.50
0.40 ' . ' . 0.40
0.30 | | | 0.30
0.20 ; 0.20
0.10 - ; : ' 0.10
l ! ' ' |
0.00 - : s ] ‘—&IE-@J_ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02 / 16 / 2021

Hyd. No. 8
Inflow to Basin 1
Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.118 cfs
Storm frequency = 10yrs Time to peak = 13.93 hrs
Time interval = 2 min Hyd. volume = 3,954 cuft
BoppdnBPosad = Sand Basin #1 Bowdn&ond = SAND BASIN #2
Inflow hyd. = 5-To Basin 1 Other Inflow hyd. = None
Max. Elevation = 96.77 ft Max. Elevation = 96.87 ft
Max. Storage = 1,239 cuft Max. Storage = 1,461 cuft
m_le;t.:;);'\nécle&. F'c;nd Routing. Storage Indication method used . 2
Inflow to Basin 1
Q (cfs) Hyd. No. 8 — 10 Year Q (cfs)
2.00 : 2.00
1.00 | 1.00
0.00 - 0.00
Q 4 8 12 16 20 24 28 32 36 40 44
Time (hrs)
= Hyd No. 8 wmmamme |y NO, 5 ([TTI11] Total storage used = 2,699 cuft

Outflow Pond 2







Hydrograph Report g

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 /1672021
Hyd. No. 9
Inflow to basin 2
Hydrograph type = Combine Peak discharge = 1.806 cfs
Storm frequency = 10yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 8,733 cuft
Inflow hyds. =6,8 Contrib. drain. area = 0.000 ac
Inflow to basin 2
Q (cfs) Hyd. No. 8 — 10 Year 2 E8)
2.00 | T | 2.00
| ! '
1.00 - 1.00

0.00 - ———=L &H& 0.00

0 2 4 5] 8 10 12 14 16 18 20 22 24 26

Time (hrs)
s Hyd No. 9 = Hyd No. 6 = Hyd No, 8
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2021

Hyd. No. 10
Basin 2 Outflow

Tuesday, 02 / 16 1 2021

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.154 cfs
Storm frequency = 10 yrs Time to peak = 1743 hrs
Time interval = 2min Hyd. volume = 7,974 cuft
Bppe nBond = Sand Basin #1 Pownc:nfuoad = SAND BASIN #2
Inflow hyd. = 9 - Inflow to basin 2 Other Inflow hyd. = None
Max. Elevation = 96.77 ft Max. Elevation = 97.23 1t
Max. Storage = 1,658 cuft Max. Storage = 2,153 cuft
interconnected Pond Routing. gtora-géulngi.c-élic;l; m;I;d used _ = )
Basin 2 Outfiow
Q (cfs) Hyd. No. 10 — 10 Year Q (cfs)
2.00 | - 2.00
1.00 1.00
0.00 ! | 0.00
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time (hrs)
s Hyd No. 10 == Hyd No. 9 [TTITT Total storage used = 3,811 cuft

= Qutflow Pond 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 11

Inflow to Inflitrator Chambers

Tuesday, 02 / 16 / 2021

Hydrograph type = Combine Peak discharge = 0.616 cfs
Storm frequency = 10 yrs Time to peak = 12.03 hrs
Time interval = 2 min Hyd. volume = 9,858 cuft
inflow hyds. = 7,10 Contrib. drain. area = 0.095 ac
Inflow to Inflitrator Chambers
Q {(cfs) Hyd. No. 11 — 10 Year Q (cfs)
1.00 { 1.00
0.90 0.90
0.80 0.80
| |
0.70 : ' - 0.70
0.60 ~ 0.60
| 1 1
0.50 : - 0.50
| ]
, ,. r
0.40 - . 0.40
0.30 0.30
0.20 0.20
| 1 |
0.10 = + 0.10
0.00 Q e &, 0.00
0 4 8 12 16 20 24 28 3z 36
Time (hrs)

s Hyd No. 11 s Hyd No. 7 m— Hyd No. 10
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Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® by Autadesk, Inc. v2021

Hyd. No. 12
Site Outflow- Chambers

Hydrograph type = Reservoir Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 11 - Inflow to Inflitrator Chambéfax. Elevation
Reservoir name = Recharge Chambers Max. Storage

Tuesday, 02 / 16 7 2021

0.518 cfs
12.10 hrs
9,606 cuft

95.85 #t

515 cuft

Storage Indication method used.

Site Qutflow- Chambers

Q (cfs) Hyd. No. 12 - 10 Year Q (cfs)
1,00 T 1.00
| .
0.90 0.90
0.80 - L 0.80
0.70 0.70
0.60 0.60
0.50 0.50
:
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 - ' m—_ () 00
0 4 8 12 16 20 24 28 32 36
Time (hrs)

== Hyd No. 12 e Hyd No. 11 [[ITITI] Total storage used = 515 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. |Hydrograph |Peak Time Timeto |Hyd. Inflow Maximum Total Hydrograph
Na. type flow interval |Peak volume hyd(s) elevation strge used Dascrlption
(origin) (ctfs} {min) (min} (cuft} (it} {cuit)
1 |8CS Runoff 4.424 2 732 19,196 —_— e —_— Pre-Developed
2 |SCS Runoff 3.586 2 720 9,612 —_— e —_— imp to basin 1
3 {5CS Runoff 3.444 2 720 9,193 sossss —_— e to basin 2 (Non wash exit)
4 |SCS Runoff 0.121 . 720 357 — —_— eses imp to basin 2 (wash exit)
5 |Combine 3.586 2 720 9,612 2, — _— To Basin 1
6 |Combine 3.565 2 720 9,560 3,4, — _— To Basin 2
7 |SCS Runoff 1.000 2 720 3.030 — _— comoss Roofed Area
8 |Reservoir(i) 0.501 2 744 8852 5 97.70 5,355 Inflow to Basin 1
9 |Combine 3.718 2 720 18,544 6 8 —eame — Inflow to basin 2
10 |Reservoir(i) 1.411 2 750 17,786 9 98.00 6,494 Basin 2 Quiflow
11 |Combine 2.635 2 738 20,947 7. 10 s — Inflow to Infiitrator Chambers
12 [Reservoir 2.3 2 746 20,695 1 96.67 1,203 Site Cutflow- Chambers

2021.02.15 TRIAL3 WITH RECHARGE CHAMBERA. §ewiod: 100 Year Tuesday, 02 / 16 /2021
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Hydrafiow Hydrographs Extension for Autodesk® Civil 3D by Autodesk, Inc. v2021

Hyd. No. 1

Pre-Developed

Tuesday, 02 / 16 / 2021

Hydrograph type = 8CS Runoff Peak discharge = 4,424 cfs

Storm frequency = 100 yrs Time to peak = 12.20 hrs

Time interval = 2 min Hyd. volume = 19,196 cuft

Drainage area = 0.874 ac Curve number =2775

Basin Slope =00% Hydraulic length = 0ft

Tc method = TRS55 Time of conc. (Tc) = 30.90 min

Total precip. = 8.76in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Compasite (Area!C.IN) =[(0.117 x 39) + {0.100 x 30) + (0.247 x 80) + {0.410 x 77%874 _

Pre-Developed

Q (cfs) Hyd. No. 1 —- 100 Year Q (cfs)
5.00 - , , 5.00
4.00 4.00

|
3.00 - 3.00
|
2.00 - § 2.00
1.00 1.00
0.00 [ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Tuesday, 02 / 16/ 2021

Hyd. No. 2

imp to basin 1

Hydrograph type = SCS Runoff Peak discharge = 3.586 cfs

Storm frequency = 100 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 9,612 cuft

Drainage area = 0.390 ac Curve number = 82*

Basin Slope =0.0% Hydraulic length =0ft

Tc method = TR55 Time of conc. (Tc) = 13.00 min

Total precip. = 8.76in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.212 x;.8) .+ (.0..1-75 x62)i?0390 . ]

imp to basin 1

Ql(cs) Hyd. No. 2 - 100 Year Q (cfs)

4.00 | 4.00
|
3.00 : 3.00
2.00 2.00
! i
1.00 1.00
0.00 . 0.00
0 2 4 B 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc, v2021 Tuesday, 02 / 16 1 2021
Hyd. No. 3
to basin 2 (Non wash exit)
Hydrograph type = SCS Runoff Peak discharge = 3.444 cfs
Storm frequency = 100 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 9,193 cuft
Drainage area = 0.380 ac Curve number = 81*
Basin Slope = 00% Hydraulic length =0ft
Tec method = TR55 Time of conc. (Tc) = 12.70 min
Total precip. = 8.76in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite (Area/CN) = [{0.201 x 98) + (0,175 x 62)] / 0.380 g
to basin 2 (Non wash exit)
Q (cfs) Hyd. No. 3 — 100 Year Q (cfs)
4.00 - T - 4.00
|
3.00 - , , , 3.00
a l |
|
2,00 ' 2.00
i | |
1.00 - 1.00
0.00 ——E—-—-J - 0.00
0 2 4 5] 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, nc. v2021

Hyd. No. 4

imp to basin 2 (wash exit)

Tuesday, 02 / 16/ 2021

Hydrograph type = SCS Runoff Peak discharge = 0.121 cfs

Storm frequency = 100 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 367 cuft

Drainage area = 0.012 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = B8.76in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

imp to basin 2 (wash exit)

Q@ (cfs) Hyd. No. 4 — 100 Year Q (cfs)
0.50 ~ 0.50
0.45 0.45

| i
0.40 0.40
I. :
0.35 : : . 0.35
0.30 - i 1 - 0.30
0.25 0.25
0.20 0.20
0.15 : L 0.15
0.10 . 0.10
0.05 | 0.05
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. Inc. v2021 Tuesday, 02 / 16/ 2021
Hyd. No. 5
Te Basin 1
Hydrograph type = Combine Peak discharge = 3.586 cfs
Storm frequency = 100 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 9,612 cuft
Inflow hyds. =2 Contrib. drain. area = 0,390 ac
To Basin 1
Q (cfs) Hyd. No. 5 — 100 Year Q (cfs)
4.00 : ] : ~| , 4.00
1 i |
| |
3.00 - ! _ 1 3.00
l ;
2,00 - 2.00
!
1,00 + | 1,00
; | .‘
0.00 S 0.00
o 2 4 & 8 10 12 14 16 18 20 22 24 26
Time (hrs)

s Hyd No. 5

s Hyd No. 2
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Tuesday, 02 / 16 / 2021
Hyd. No. 6
To Basin 2
Hydrograph type = Combine Peak discharge = 3.565 cfs
Storm frequency = 100 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 9,560 cuft
Inflow hyds. = 3,4 Contrib. drain. area = 0.381 ac
To Basin 2
Q (cfs) Hyd. No. 6 — 100 Year Q (cfs)
4.00 ~ 4.00
]
3.00 . . 3.00
2.00 ' : - 2.00
| | '
1.00 ; ' 1.00
|- ,/ '
0.00 e t———— v, e ().00}
0 2 4 -] ] 10 12 14 16 18 20 22 24 26
Time (hrs}

e Hyd No. 6 === Hyd No. 3 w— Hyd No. 4
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Tuesday, 02/ 1672021

Hyd. No. 7

Roofed Area

Hydrograph type = SCS Runoff Peak discharge = 1.000 cfs

Storm frequency = 100 yrs Time to peak = 12.00 hrs

Time interval = 2 min Hyd. volume = 3,030 cuft

Drainage area = 0.095 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 10.00 min

Total precip. = 8.76 in Distribution = Typell

Storm duration = 24 hrs Shape factor = 484

Roofed Area

Q (cfs) Hyd. No. 7 — 100 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 . | 0.80

i
0.70 ~ ; 0.70
i !
0.60 0.60
0.50 0.50
0.40 - + 0.40
0.30 0.30
0.20 0.20
0.10 ' \\ 0.10
NS t
0.00 —Lmmmeresieme : ' ‘ 0.00
0 2 4 8 a 10 12 14 16 18 20 22 24
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autedesk, Inc. v2021

Tuesday, 02 7 16 7 2021

Hyd. No. 8

Inflow to Basin 1

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 0.501 cfs

Storm frequency = 100 yrs Time to peak = 12.40 hrs

Time interval = 2 min Hyd. volume = 8,852 cuft

Boyakn Poad = Sand Basin #1 Bondnfurad = SAND BASIN #2

Inflow hyd. = 5-To Basin 1 Other Inflow hyd. = None

Max. Elevation = 97.01 ft Max. Elevation = 97.70 ft

Max. Storage = 2,236 cuft Max. Storage = 3,118 cuft

Interconnected Pond Routing. Storage Indication methed used. : i i ]

Inflow to Basin 1

Q(cfs) Hyd. No. 8 - 100 Year Q (cfs)
4.00 4.00
3.00 - 3.00
2.00 2.00
1.00 1.00

|
0.00 0.00
0 4 8 12 20 24 28 32 36
v Hyd NoO, 8 s Hyd No. § [[ITTTT] Total storage used = 5,355 cuft Time (hes)

— Qutflow Pond 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9

Inflow to basin 2

Tuesday,. 02 / 16/ 2021

Hydrograph type = Combine Peak discharge = 3.718 cfs
Storm frequency = 100 yrs Time to peak = 12.00 hrs
Time interval = 2 min Hyd. volume = 18,544 cuft
Inflow hyds. =68 Contrib. drain. area = 0.000 ac
Inflow to basin 2
Q(cfs) Hyd. No. 8 — 100 Year Q {cfs)
4,00 . 4.00
3.00 3.00
|
2.00 2.00
i'
1.00 1.00
II { "-—-...-:]M___
0.00 e —————] I ; x ﬁﬁ 0.00
0 2 4 8 10 12 14 16 18 20 22 24 26
Time (hrs)
= Hyd No. 9 e Hyd No. 6 s Hyd No. 8
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Hydrograph Report <

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 . Tuesday, 02 / 16/ 2021
Hyd. No. 10
Basin 2 Outflow
Hydrograph type = Reservoir (Interconnected) Peak discharge = 1411 cfs
Storm frequency = 100 yrs Time to peak = 12,50 hrs
Time interval = 2 min Hyd. volume = 17,786 cuft
BopdnBoad = Sand Basin #1 Bowd:n&uoad = SAND BASIN #2
Inflow hyd. = 9 - Inflow to basin 2 Other Inflow hyd. = None
Max. Elevation = 97.04 ft Max. Elevation = 98.00 ft
Max. Storage = 2,763 cuft Max. Storage = 3,730 cuft
@;;Hec-te.a-laond Routing. Storage Ind:cation methed used.
Basin 2 Outflow
Q (cfs) Hyd. No. 10 — 100 Year Q (cfs)
4.00 | T 4.00
3.00 3.00
2.00 2.00
1.00 - 1.00
[
0.00 ' - 0.00
0 4 B 12 16 20 24 28 32 36
ime (h
= Hyd No. 10 w— Hyd NO. 9 [IITT13 Total storage used = 6,494 cuft Timg (hee)

— Outflow Pond 2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk. In¢. v2(21

Hyd. No. 11

Inftow to Inflitrator Chambers

Tuesday, 02 / 16/ 2021

Hydrograph type = Combine Peak discharge = 2.635cfs
Storm frequency = 100 yrs Time to peak = 12.30 hrs
Time interval = 2 min Hyd. volume = 20,947 cuft
inflow hyds. = 7,10 Contrib. drain. area = 0.095 ac
Inflow to Inflitrator Chambers
Qi) Hyd. No. 11 — 100 Year Q (cfs)
3.00 3.00
2.00 4 2,00
1,00 1.00
|
%
%— 0.00

0.00 -
0 4 B

12

16

s Hyd No. 11 s Hyd NoO. 7

20 24 28

w— Hyd No. 10

32
Time (hrs)
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Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 12
Site Outflow- Chambers

Tuesday. 02 / 16 / 2021

Hydrograph type = Reservoir Peak discharge = 2331cfs
Storm frequency = 100 yrs Time to peak = 12.43 hrs
Time interval = 2 min Hyd. volume = 20,695 cuft
Inflow hyd. No. = 11 - Inflow to Inflitrater Chambéfax, Elevation = 96.67 ft
Reservoir name = Recharge Chambers Max. Storage = 1,203 cuft
Storage Indication method used. .
Site Outflow- Chambers
Q (cfs) Hyd. No. 12 — 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1,00 1.00
|
0.00 - L S 0,00
0 4 8 12 16 20 24 28 32
Time (hrs)

e Hyd No. 12 == Hyd No. 11 [[ITTTT3 Total storage used = 1,203 cuft
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Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Tuesday, 02 / 16 / 2021

Return Intensity-Duration-Frequency Equation Coefficients {(FHA)
Period -
(Yrs) B (o} E (NIA)

1 49,1011 12.2000 0.8732 Provewes
2 57.2873 12.3000 0.8621 e
3 0.0000 0.0000 0.0000 _
5 0.0000 0.0000 0.0000 L
10 65.8347 12.6000 0.8085 —
25 57.5756 11.1000 0.7423 ——
50 0.0000 0.0000 0.0000 —_—

{00 48.4935 9.2000 0.6560 —_—

|

File name: Long Branch.\DF

Intensity =B/ {Tc + D}*E

Return Intensity Values (infhr)

Period

{Yrs) (5min 10 15 20 25 30 35 40 45 50 55 60

1 4.09 3.28 2.74 2.37 209 1.87 1.70 1.55 1.43 1.33 1.25 137
2 4.91 3.94 3.31 2.86 253 227 2.06 1.89 1.75 1.63 1.52 1.43
3 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.60
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 6.48 528 4.50 3.94 3.51 317 2.90 2.67 248 2.32 2.18 2,06
25 7.32 5.99 a1 4.49 4.02 3.65 3.35 3.1 2.90 2.72 2.57 243
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.c0
100 8.51 5.98 6.00 5,30 4.78 4.37 4.04 3.76 3.53 3.33 316 3.01

Te = time in minutes. Values may exceed 60.

Precip. file name: Monmouth Cty 24hr rainfall.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr S-yr 10-yr 25.yr 50-yr 100-yr
SCS 24-hour 0.00 3.35 0.00 0.00 5.16 0.00 0.00 8.76
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.20
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0¢
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60
Huff-3rd .00 0.00 0.00 0.00 0.00 0.00 0.00 G.00
Huff-ath 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hufi-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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RECHARGE TRENCH SIZING CALCULATIONS

6 Tennant Rd. By: MP5S
Block 122, Lot 33 Date: February 15, 2021
Township of Marlbora, Monmouth County, New Jersey Project #: 2018-015-125
DRYWELE VOLUME
Trench Width: 6.5 ft Void Ratio:  40%
Trench Length: 180 ft
Trench Height: 5.0 ft # Chambers; 24 Stormtech SC-740

{74.9 cf/Chamber) - 5C-740
Chamber Volume: 1797.60 ft* (See attached manufacturer's data)

| Total Storage Volume= 1797.60 Cubic Feet |

TIME TO DRAIN
Stone Bottom Area: 1170 sf
1/2 Sides Area: 900 sf
Total Infiltration Area: 2070 sf {Bottom Area + 1/2 Sides)
Infiltration Rate: 14.60 in/hr {Most Restrictive Layer)
Factor of Safety: 2.00
Design Infiltration Rate: 7.30 in/hr {(Min. Permissible, See Chapter 9.3 of BMP Manual)

TimetoDrain= 1797.60cf x12in
2070.00sf x1ft x7.30in/hr

| Time to Drain = 1.43 hours |(<72 hrs - Complies)

Wiserver2.cranmer.locall/obs\2018-015-125 Posh Carwash & Lube\DOCUMENTS & REPORTS\STORMI2021-02-16 SC-740 DRYWELL
Page 1 of 1 SIZING
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PREFORMED SCOUR HOLE 'A’ DESIGN

2018-015-125
February 16, 2021

Project: Posh Carwash
Block 122, Lot 33
Township of Marlboro, Monmouth County

-~

:l Where:
W, = 1.25 Feet
L D, = 1.25 Feet
l 2| il 2 3 |2 Tw= 2D,
3D, S or 0.25 Feet
L 4
T U= 3.60 Ft3/Sec
4 e

PLAN
L h|
i
3“?
SECTION
Design Calculations: SCOUR HOLE DIMENSIONS
L= 113  Feet iength| 12 Feet
W= 100 Feet Width | 10 Feet
D5yl 4.0 Inches
_ 0.0125 133 Thickness | 12 Inches
D, ST Qa5
w
D.,= 027 Feet
or 33 Inches

David A. Cranmer, PE

Professional Engineer Licensa No. 41926







PREFORMED SCOUR HOLE ‘B’ DESIGN

Project: Posh Carwash 2018-015-125
Block 122, Lot 33 February 16, 2021
Township of Marlboro, Moamouth County

( ;'l \ Where:
W, = 1.25 Feet
BT D,= 125 Feet
i .0
§ L.. % & =2 Tw_ 2D,
W 3D, o or 0.25 Feet
K = =
v
T Q= 2.30 Ft/Sec
- iy
o
\ / W
PLAN
L ._\I
N
s
SECTION
Design Calculations: SCOUR HOLE DIMENSIONS
L= 113  Feet Length| 12 Feet
W= 100 Feet Width| 10 Feet
Dw| 4.0 Inches
0.0125 133 Thickness | 12 inches
RIS = O=

D.. = 0.15 Feet
or 1.8 Inches

David A. Cranmer, PE
Professional Engineer License No. 41926
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BASIN TIME TO DRAIN CALCULATIONS

{Posh Carwash - 6 Tennent Rd.
Block 122, Lot 33

Township of Marlboro, Monmouth County, New lersey

By: MPS

Date: February 16, 2021

Project #: 2018-015-125

B-1 _ TIME TO DRAIN
Volume to be Infiltrated: 382 cf
Total Infiltration Area: 1000 sf
Infiltration Rate: 16.92 in/hr {Most Restrictive Layer)
Factor of Safety: 2.00
Design Infiltration Rate: 8.46 in/hr {Minimum Permissible, See Chapter 9.3}
Time to Drain = 382cfx12in
1000sf x1ft
| Time to Drain = 0.54 hours |(<72 hrs - Complies)
B-2 TIME TO DRAIN
Volume to be Infiltrated: 382 f
Total Infiltration Area: 1200 sf
Infiltration Rate: 14,60 infhr {Most Restrictive Layer)
Factor of Safety: 2.00
Design Infiltration Rate: 7.30 in/br {Minimum Permissible, See Chapter 9.3)
Time to Drain = 382cf x12in
1200sf  x1ft
| Time to Drain = 0.52 hours (<72 hrs - Complies}

Pagarletd danmer.localllobs\2018-015-125 Posh Carwash & Lube\DOCUMENTS & REPORTS\STORM\2021-02-16 B1_B2_Time to Drain
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JHLET FILIERS y
e T

STORMEXX® CLEAN CATCH BASIN FILTER

FlexStorm has partnered with Filtrexx to offer the latest in compost filter technology. The StormExx

Clean Catch Basin Filter utilizes an enhanced cartridge filter for the capture and removal of sediment,
hydrocarbons, heavy metals, nutrients and bacteria from stormwater runoff. The filter insert sits below the
grate and will fit any round or rectangular storm drain using FlexStorm engineered framing systems.

FEATURES & BENEFITS;

*  Easytoinstall, maintain and replace

*  Treais stormwater at the streel/inlet level

»  Patented multi-stage filtration system

+  (Option for double units

»  Overflow bypass of 500+ gpm

TARGETS & EFFECTIVELY REMOVES THE FOLLOWING POLLUTANTS:

+ TSS + Qil/Hydrocarbons *  Turbidity
*  Total Phosphorous « Copper s Nickel

*  Soluble Phosphorous + Zinc + TEN

¢ Ammonium Nitrate « Cadmium e |ead

»  Chromium » Arsenic +  Salenium
» EColi = Total Coliform * Fecal Coliform
*  pH (low) neutralized to 6.62 = pH (high) neutralized to 8.31 |

The above pollutants are common stormwater pollutants and part of industrial ancf municipal stormwater
permit effluent limit guideline regulations, For total efficiency removal percentages hnd test methodology,
reference Filtrexx TechLink Research Summary #3338 at www.filtrexx.com:
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STORMEXX CLEAN CATCH BASIN FILTER

SUMMARY

StormExx inserls are for use at stormwater catch basins in roadways, parking lots and paved areas as indicated on the plans and
specifications. The inserts remove sediment, hydrocarbons, heavy metals, nutrients and bacteria from stormwater run-off. Installer
must provide size and type as required upon placing order. Inserts shall include all components required for a complete installation
at each catch basin as indicated on drawings. Each insert shall include a stainless steel framing system and a replaceable
filterfabsorber cartridge with filter media having a combined total volume of approximately 1,200 cubic inches,

CATCH BASIN INSERT FEATURES AND CHARACTERISTICS

1. Filter Cartridge Size: Nominal 107 in diameter by 18" high with center perforated HDPE tube. Stormwater flows through media
horizontally an a downward path through the filter/absorber cartridge before exiting the perforated tube. The cartridge shall slip
over a perforated internal drain tube that exits through the bottom of the housing. The eartridge shall contain approximately
1,200 cubic inches of various absorbent material aranged primarily in layers. The outer surface of the cartridge shall be
covered with a poly strainer fabric. Cartridge shall be easily removable for replacement. Drain tube with perforations may extend
above filter/absorber portion to allow a minimum flow rate to deter standing water if unit becomes plugged or blinded.

2. Nominal Flow Rate: 15-40 gpm through clean filter/absorber cartridge. Unit features a large overflow opening area and space between
housing, deflector and catch basin that allows for high overflow rates with minimum restriction during storm conditions. Overflow
capable of passing several hundred gpm.

3. Nominal Flow Rate with Pre-Strainer: Where leaves and other surface material are anticipated, a pre-strainer can be used. Flow
restriction can occur when pre-strainer is restricted or plugged.

4. Filter Housing: HDPE solid housing suitable for full height sediment containment and shall be nominal 15 gallons relention size.
Smaller size capacity may be used on shaliow catch basins. A perforated tube shall be incorporated w'lthln the housing to allow the
filker/absorber cartridge to slip on for easy replacement. A locking screw-on-cap keeps cartridge in place dunng use, Use modified
or shorter housing {with less storage, flow and filtration) where depth of catch basin is shallow orto suit basin.

5. Frame/Deflector: Each insert shall be fitted with a custom frame that directs incoming water from the grate inlet to the housing.
Materials include HDPE or poly sheet and/or Type 304 SS sheet and frame. |

OPERATION AND MAINTENANCE GUIDELINES

StormExx catch basin inserts are used to intercept stormwater as it passes through the grate. Heavy sediment items settle to the bottom
of the housing and the collacted water starts 1o rise and pass through the filter cartridge. As the rainfall rate i increases, the water level

may rise to the top of the carridge. During high rainfall flow events excess untreated water will overflow the. ho_usung Note: The most
concentrated contaminants in stormwater generally occur at the beginning of each rain event. Stofmwater treatment devices are frequently
sized to treat this “first flush” event. Each site and installation may vary widely as to exposure to sediment; canstruction debris,
{andscaping and other pollutants.

With periodic site inspections, the proper care and maintenance frequency may be determined for a proper sanice schedule, The
StormExx inserts should be inspected during each season before and afier rain evenis to ensure that the insert filter assembly is ready to
accept and treal stormwater run-off. Keep the grate and area within &' of the grate clean and free of leaves, prass clippings, sediment and
debris to minimize these contaminants from entering the unit housing. This is especially important during leafifall season as decaying
leaves on the filter cartridge can shorten filter life. Periodic visual inspections involve looking through the grateto see if any standing water
exists. The collected water should drain through the filter cartridge that is designed for deep bed loading. As it becomes blinded or plugged
with sediment, the flow rate capability will be reduced. Replace filter cartridge if standing water is in the housing. Maintenance schedules
will vary with rainfall and pollutant concentration levels. Typical post-construction installations will require cartridge change-outs once or
twice per year. |f sediment reaches a height of 6” to 8™ above bottomn of the 24” housing, the sediment should be dumped and the filter
cartridge inspected and replaced if necessary. Collected leaves, grass clippings, sediment, debris and spent filter cartridges that are not
considered hazardous may be disposed of in on-site trash bins if approved by client. Cartridge disposal shall be in accordance with
applicable rules and regulations,

Advanced Drainage Systems, Inc.

1-800-821-6710 www.ads-pipe.com

FLEXSTORM  www.Inletfilters.com
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According to the U.S, Environmental Protection Agency's (LIS EPA) national
water quality assessment, 35% of U.S. streams are severely impaired and
75% of the population lives within 10 miles of an impaired surface water
(US EPA, 2007). In accordance with Section 303(d} of the Clean Water Act,
the US EPA designates specific stream segments as impaired, triggering
Total Maximum Daily Load {TMDL) development for particular pollutants in
contributing watersheds - today there are approximately 50,000.

Storm water runoff Is one of the leading sources of these pollutants. Typical
concentrations in urban post-construction storm water runoff contributing
to water quality impairment for total nitrogen (N) and nitrate-nitrogen
range from from 0.14 mg/L te 29.0 mg/L, total phospharus (P} from 0.24
mg/L to 3.6 mg/L (Flint and Davis 2007), oil/grease ranges from 10 mg/L to
35 mg/L {US EPA, 2002}, and E. coli levels from 1,000 to 100,000 CFU/100
mL, with an average level near 30,000 CFU/100 mL {McLellan and Sauer,
2009).

Pollutants in urban storm water typically originate from non-point sources, and the majority of these pollutants are typically in
soluble form. Berg and Carter (1980) reported that soluble pollutants may exceed 80% of the total storm water pollutant load
where land surfaces have been stabilized. In many watersheds, soluble pollutants may be of greater concern due to an increased
bioavailability to aquatic arganisms, relative to sediment-bound pollutants. Storm water permit holders need adequate
technology and best management practice (BMP) information to effectively reduce site storm water pollutants, protect the
quality of receiving waters, and comply with industrial and municipal storm water permit effluent limit guidelines for storm water

quality.

The US EPA National Pollutant Discharge Elimination System (NPDES) Phase
Il National Menu of Best Management Practices includes compost filter
socks as a leading means to manage runoff (US EPA, 2006), while USDA ARS
and university research shows these compost-based biofilters can target
and filter a varlety of storm water pollutants (Faucette et al,, 2005; Faucette
and Tyler, 2006; Faucette et al., 2006; Keener et al., 2007; Faucette, et al,,
2008; Faucette et al, 2013). StormExx Clean is the latest technology to use
compost biofiltration in a storm water application. StormExx Clean relies
on a below the grate drop inlet filter cartridge to target specific poflutants
commonly found in urban, municipal, and industrial storm water runoff,

The objective of this study was to evaluate the pollutant removal
performance and longevity of StormExx Clean filtration media.

MATERIALS AND METHODS

Research was conducted at SWM laboratory, 2810 Weeks Ave SE, Minneapolis MN 55414. The faboratory study was designed to
simulate and evaluate the storm water runoff pollutant removal performance of StormExx Clean compost-based filter media.
Experiments were conducted to test the removal efficiency and capacity of the filter media for various poliutants from synthetic
runoff. Pollutants evaluated included total suspended solids (TSS), turbidity, total kjeldahl nitrogen (TKN), ammonium-N (NH-4),
total P (TP), soluble P (SP), cil/grease (OG}, copper {Cu}, nickel (Ni), lead (Pb), zinc (Zn), cadmium (Cd), chromium (Cr), arsenic (As),
selenium (Se), low pH, high pH, total coliform bacteria, fecal coliform bacteria, and E. coli bacteria.

Each experiment evaluated a single pollutant, based on concentrations typical to urban, industrial, and municipal storm water
runoff, with 10 sequential events spaced a minimum of 24 hours between events to simulate multiple runoff events. Each
experiment was conducted in triplicate to obtain statistical means and standard deviations, The experiment used vertically
mounted columns made from from 6 in (150 mm) nominal diameter, 48 in (1200 mm) high clear PVC tubes. Each column was
filled with StormExx Clean filter media to a height of 36 in {900 mm). This is approximately the same volume of media that is
used in a standard StormExx Clean catch basin filter cartridge. Filtration media was added to columns manually with no
mechanical compaction.

Synthetic runoff was generated by adding soluble form pollutants to a stainless steel mixing pail with 12 L of municipal tap water.
Flow velocity through the media was 15 in (375 mm)/min, and flow rate was 6 L/min. Concentrated soluble pollutants were
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obtained from ERA Laboratory Supply Company (Golden, CO), sediment for 7SS and turbidity used an AASHTO sandy loam soil,
and all bacteria species used 3 0z (255 g) of field collected horse manure samples. Particle size distribution for the soil used for
sediment was 10% < 0.002 mm, 7.5% < 0,06 mm, and 82.6% < 2.0 mm. One pail represented one storm water event. Prior to
pouring the synthetic runoff into the column, a 16 L pail of municipal tap water was poured into each column and allowed to
flow through the filter media. All runoff was metered into the top of the column and collected at the base of the column after
each simulated nunoff event. All colfected water samples followed chain of custody protocols and were preserved in a cooler
immediately after sampling and until delivery to the analytical laboratory. Water turbidity (NTU) was measured using a Hach
2100Q handheld turbidity meter and pH was measured using an Oakton pHTestr with Cole-Parmer Calibration Kit. All other water
pollutants used US EPA sampling and analytical test methods described in the Methods for Chemical Analysis of Water and
Wastes (US EPA, 1983) performed by Pace Analytical Laboratories.

Removal efficiency (%) was determined for each pollutant replicate and each event by dividing the effluent concentration by the
influent concentration. Final removal efficiency was the mean for all replicates for the final storm event in the sequence, and total
removal efficiency was the mean for all replicates for all storm events in the sequence. Means were determined using the three
raplicates for each event for each pollutant over the 10-event period for influent, effluent, and removal efficiency, while standard
deviations were determined for influent concentrations for precision, bias, and quality control.

RESULTS
Table 1. Mean pollutant influent, effluent, final event removal efficiency, and total removal efficiency for all pollutants.
Pollutant | Influent Effiuent | pRNONt | Total Removal
B s (D90 (mafL) | Efficiency (3) | Efclency (%)
T55 483 141 49 83 90
Turbidity (NTU) 309 £40 73 58 76
TKN 9.4 +0.65 74 34 22
Ammonijum-N 8.0+0.43 55 42 1
Total P 1.07 +0.84 0.31 74 59
Soluble P 247 £0.75 0.14 a8 94
Oil/Grease 150 £0.05 0.0 99 99
pH {low) 544019 6.62 NA NA
pH (high) 9.64£0.05 |831 NA NA
Copper 0.71 +£0.16 0.17 77 75
Cadmium 0.06 0,007 | 0.001 99 99
Chromium 093 +1.4 0.75 50 24
Nickel 4.5+10.19 2.0 45 58
Lead 1.6 +0.08 0.64 62 60
Zinc 1.810.12 0.78 59 58
Arsenic 1.2 0,046 1.0 19 18
Selenium 0.18 £0.01 0.14 26 25
Total Coliform 938000 + 34000 2 79
{(MPN/100 i) 50x105
Fecal Coliform 165000 40000 67 7
(CFU/100 mL) 1.4 %105
E. coli 2477000 3500 60 o3
{MPN/100 mL) 3.3x106

Based on this evaluation, StormExx Clean filtration media has the ability to target and remove a wide variety of sediment and
soluble storm water pollutants, for both first flush and multi-event exposure conditions. Average pollutant removal efficiencies
over 10 runoff events ranged from 18 to 99%, including removal for metals, nutrients, pH, hydrocarbons, sediment, and bacteria.
These results give science-based evidence that this technology can be an effective best management practice and treatment
system used in a comprehensive treatment train design approach to meet storm water permit requirements,
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