1724-B 23 Avenue Phone (601)-693-4234
Meridian, Mississippi 39301 FAX (601)-485-3884
www.engineeringplus.com engplus@engineeringplus.com

Engineering Plus

Planning — Surveying — Testing — Landscape Design

April 28, 2025

Carrie Barefoot

401/Stormwater Branch

Environmental Permits Division ‘

MS Department of Environmental Quality, Office of Pollution Control
P.O. Box 2261

Jackson, MS 39225

RE: Waters International Trucks, Inc. — Meridian, MS
Large Construction Notice of Intent Package

Dear Ms. Barefoot:

Waters International Trucks is preparing to develop a new main truck center in Meridian and will be
performing clearing, grubbing and mass grading as part of their initial construction. This project brings
another new development to the Meridian area. As stated above, this Notice of Intent is for clearing and
grubbing and grading operations only. Pavement and building construction will performed from a
separate construction package however, we do not anticipate any major modifications to the permit once
detailed grading operations begin when it comes to the controls required on-site. Prior to any ground
disturbing activities, such as clearing and grubbing, we are requesting permit coverage from your office.

Please find enclosed, for your review, a Stormwater Pollution Prevention Plan that includes a Large
Construction General Permit Package with required applicant signatures. The package also includes other
pertinent information for your review.

Thank you for your consideration in this matter. Please contact us if you have any questions or need
additional information for this application.

| \

Richmond L. Aléxander, P.E.
President

Reéspectfully,

N

Enclosures: As noted
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INTRODUCTION

This document is the Storm Water Pollution Prevention Plan (SWPPP) for proposed site
clearing, grubbing and rough grading on a parcel of land at the southeast quadrant of the
intersection of Jimmie Rodgers Parkway and Interstate 20/59 in Meridian, Mississippi.
This plan is the criteria for compliance with the regulation set by the Environmental
Protection Agencies National Pollutant Discharge Elimination System permit application
regulations for storm water discharges regarding construction storm water. The purpose
of the Storm Water Pollution Prevention Plan is for the control and mitigation of
pollution in storm water discharges associated with the proposed project.

SITE DESCRIPTION

This project consists of clearing, grubbing and initial site grading at the proposed site.
This proposed construction will prepare the site for building and pavement construction
for a new Waters International Truck facility adjacent to Interstate 20/59 in Meridian.
Topsoil should be stockpiled and used to re-vegetate areas after grading operations to
help establish vegetation of freshly disturbed soil. Best management practices shall be
put in-place as shown on the attached Erosion Control Plan. Upon completion of grading
activities, the disturbed areas will be permanently vegetated unless construction is to
continue in those areas. Given the current topography and discharge points from the site,
two (2) temporary/permanent detention basins are planned as part of this early site work
phase.

Construction activities will disturb approximately 27 acres located in the southwest %4 of
the northeast " of Section 10, Township 6 North, Range 16 East, Lauderdale County,
Mississippi. The topography of the site is relatively flat with drainage relief in all
directions. It is the intent of site grading to “cut” the site down in elevation for the truck
facility to be closer to the interstate for visibility purposes. Currently, surface runoff
generally drains to the south and west toward an unnamed tributary of Clear Branch.
From the Soil Survey of Lauderdale County, by the Soil Conservation Service, the
majority of the existing soils appear to be Sweatman Fine Sandy Loam (SmB2, SmD2,)
soils.

The project site described above is currently an open area that has been disturbed in the
past. The property is not currently being used for any industrial, commercial,
agricultural, or residential purposes at this time. As stated above, storm water from this
proposed site drains to the southwest and eventually flows to Clear Branch. Clear Branch
is not listed on the 303(d) list for impairment as prescribed by MDEQ. The proposed
project is not expected to impact the receiving stream. As such, the controls utilized on-
site, as shown in the Erosion Control Plan are sufficient to provide protection from
impacting downstream to neighboring properties and Clear Branch. These controls
utilized on-site consists of silt fence, wattles, construction entrances detention basins, and
grassing. Additional controls are not warranted.



GENERAL REQUIREMENTS

The Storm Water Pollution Prevention Plan consists of various controls appropriate for
this particular site. The purposes of these various controls shall:

o Implement Best Management Practices to reduce adverse effects from storm
water runoff.

o Preserve existing vegetation and re-vegetating disturbed soil as soon as
possible to limit the exposure time for the disturbed area.

o Remove sediment from storm water before it leaves the site through the use of
structural controls.

° Minimize disturbed surface area.

o Prevent sediment from leaving the site by providing construction Best
Management Practices throughout the entirety of the project.

BEST MANAGEMENT PRACTICES

The implementation of these practices is anticipated to begin in August 2025 and end
December 2025. The controls of importance include but are not limited to:

o Installation of construction entrance/exit (see Erosion Control Plan).

o Installation of silt fencing and wattles as needed (see Erosion Control Plan).

o Installation of brush barriers if needed.

J Construction of temporary diversion berms

o Temporary vegetation to be established throughout the construction.

o Permanent re-vegetation shall occur after clearing and grubbing to prevent

erosion. Permanent vegetation is established when the site is at a minimum of
70% stabilization

The prime contractor shall implement controls as needed to prevent erosion and adverse
impacts on nearby streams and/or ponds. Vegetative practices shall be designed to
preserve existing vegetation where feasible and initiate vegetative stabilization measures
after land disturbing activities. Such practices may include, but not limited to, temporary
seeding, permanent seeding, mulching, sod stabilization, vegetative buffer strips, tree
protection and topsoil preservation. When work is not being performed in a disturbed
area or when a disturbed area is left dormant for fourteen (14) calendar days or



more, appropriate temporary and/or permanent vegetative and structural practices
shall be initiated immediately.

HOUSEKEEPING PRACTICES

The owner or prime contractor shall prevent pollutants from entering storm water from
the construction site because of poor housekeeping. The owner or prime contractor shall
designate areas for equipment maintenance/staging, fueling and repair that are located
near the construction entrances. All fueling of equipment and vehicles on the site will be
conducted in this area. Any spillage will be removed immediately. All fuel tanks will be
kept in containment areas. Oils, other vehicle fluids, paints, solvents and other
potentially toxic materials shall be stored in a construction trailer or storage container.
The contractor is responsible for providing litter control for trash generated by his/her
crew. Waste receptacles, if needed, shall be provided at convenient locations near the
construction entrance which will be limited to garbage and paper trash as well as
construction debris. Litter and construction debris exposed to storm water shall be picked
up prior to any anticipated storm events or before being carried off the site by wind or
construction traffic. Sanitary facilities shall be provided by the contractor to collect
sanitary waste from his/her crew. These facilities shall be adequately maintained sanitary
facilities and shall be emptied at the end of each working week or once they become full,
whichever occurs first. Sanitary facilities shall be secured firmly to the ground to prevent
wind-blown damage from occurring. Any existing pavements or roadways near the
construction entrances shall be cleaned as needed to prevent tracking of sediment off-site.
Where sediment has been tracked-out from the site onto adjacent paved roads, sidewalks
or other paved areas, the contractor shall remove deposited sediment “immediately” by
the end of the next work day. Sediment shall be removed by sweeping, shoveling,
vacuuming or similar effective means of sediment removal.

IMPLEMENTATION SEQUENCE

The implementation sequence is as follows:

J Construct the construction entrance/exit.

o Install silt fencing as needed. (To be cleaned after silt build-up)
. Install brush barrier if needed

o Install temporary diversion berms and wattles as needed.

J Perform clearing and grubbing and vegetate as needed.



POST CONSTRUCTION/STORM WATER MANAGEMENT MEASURES
o Remove silt fencing and wattles after satisfactory vegetation cover is in place.

o Remove brush barriers by appropriate means.
INSPECTION/MAINTENANCE

A rain gage shall be set up on-site. Within 24 hours after commencement of a rainfall
event of 2 inches or more, an inspection of all erosion controls and other S.W.P.P.P.
requirements shall be performed during the permit coverage.

All accumulated sediment shall be removed from structural controls when sediment
deposits reach 1/3 to 1/2 the height of the control. Accumulated sediment from the
sedimentation pond shall be removed when the sediment reaches 50% capacity of the
pond. All removed sediment deposits shall be properly disposed. Non-functioning
controls shall be repaired, replaced or supplemented with functional controls within 24
hours of discovery or as soon as field conditions allow.

Make all needed repairs within 24 hours. Maintain all vegetated areas to provide proper
ground cover-reseed, fertilize and mulch as needed.

Inspection of all temporary and vegetative, erosion and sediment controls, other
protective measures and S.W.P.P.P. requirements shall be performed during permit
coverage every seven days with a minimum of four (4) per month and after any rain
events that produce a discharge to ensure appropriate erosion and sediment controls are
being properly and adequately constructed and maintained. These inspections should be
kept with the S.W.P.P.P. until such time the project is ready for termination of reporting
and permit coverage. All records resulting from activities required shall be retained for a
period of at least three (3) years from the date of the inspection or report.

STAFF TRAINING REQUIREMENTS

Each operator, or group of multiple operators, must assemble a stormwater team to carry
out compliance activities associated with the requirements in this permit. Prior to
beginning construction, the personnel on the stormwater team must understand the
requirements of this SWPPP and their specific responsibilities.

1. Personnel responsibilities include but are not limited to the following:

2. Personnel who are responsible for the design, installation, maintenance, and/or
repair of stormwater controls.

3. Personnel responsible for the application and storage of treatment chemicals, if
applicable.

4. Personnel who are responsible for conducting inspections as required and;

5. Personnel who are responsible for taking corrective actions as required.



At a minimum, the stormwater team must be trained to understand applicable procedures
to follow with respect to the SWPPP requirements. Each member of the stormwater team
must have easy access to an electronic or paper copy of the approved permit, the most
updated copy of the SWPPP, and other relative documents or information that must be
kept with the SWPPP. Staff training associated with this SWPPP may be documented on
the Employee Training Log provided. Employee training documentation shall be
maintained on-site with the SWPPP and made available to MDEQ personnel for
inspection upon request.



MDEQ Large Construction Notice of Intent
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MSR109544

MISSISSIPPI DEPARTMENT OF
ENVIRONMENTAL QUALITY

LARGE CONSTRUCTION NOTICE OF INTENT (LCNOI)
FOR COVERAGE UNDER THE LARGE CONSTRUCTION
STORM WATER GENERAL NPDES PERMIT

INSTRUCTIONS

The Large Construction Notice of Intent (LCNOI) is for coverage under the Large Construction General Permit for land
disturbing activities of five (5) acres or greater; or for land disturbing activities, which are part of a larger common plan of
development or sale that are initially less than five (5) acres but will ultimately disturb five (5) or more acres. Applicant must
be the owner or operator. For construction activities, the operator is typically the prime contractor. The owner(s) of the
property and the prime contractor associated with regulated construction activity on the property have joint and severable
responsibility for compliance with the Large Construction Storm Water General Permit MSR10.

If the company seeking coverage is a corporation, a limited liability company, a partnership, or a business trust, attach proof
of its registration with the Mississippi Secretary of State and/or its Certificate of Good Standing. This registration or
Certificate of Good Standing must be dated within twelve (12) months of the date of the submittal of this coverage form.
Coverage will be issued in the company name as it is registered with the Mississippi Secretary of State.

Completed LCNOIs should be filed at least thirty (30) days prior to the commencement of construction. Discharge of storm
water from large construction activities without written notification of coverage is a violation of state law.

Submittals with this LCNOI must include:

* A site-specific Storm Water Pollution Prevention Plan (SWPPP) developed in accordance with ACTS5 of the General Permit

* A detailed site-specific scaled drawing showing the property layout and the features outlined in ACTS5 of the General Permit
* A United States Geological Survey (USGS) quadrangle map or photocopy, extending at least one-half mile beyond the facility
property boundaries with the site location and outfalls outlined or highlighted. The name of the quadrangle map must be
shown on all copies. Quadrangle maps can be obtained from the MDEQ, Office of Geology at 601-961-5523.

Additional submittals may include the following, if applicable:

* Appropriate Section 404 documentation from U.S. Army Corps of Engineers

* Appropriate documentation concerning future disposal of sanitary sewage and sewage collection system construction
* Appropriate documentation from the MDEQ Office of Land & Water concerning dam construction and low flow
requirements

* Approval from County Utility Authority in Hancock, Harrison, Jackson, Pearl River and Stone Counties

* Antidegradation report for disturbance within Waters of the State

ALL QUESTIONS MUST BE ANSWERED (Answer “NA” if the question is not applicable)

0.C
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MSR10/2>44

(NUMBER TO BE ASSIGNED BY STATE)

APPLICANT IS THE: [1|OWNER PRIME CONTRACTOR

OWNER CONTACT INFORMATION

OWNER CONTACT PERSON: JOsh Waters

OWNER COMPANY LEGAL NAME: Waters International Trucks, Inc.

OWNER STREET OR P.0. Box: 09 MS-19

OWNER cITY: Meridian STATE: MS Z21p. 39307
OWNER PHONE #: (601 ,693-4807 OWNER EMAIL: Jwaters@waterstruck.com

PREPARER CONTACT INFORMATION

IF NOI WAS PREPARED BY SOMEONE OTHER THAN THE APPLICANT
CONTACT PERsoN: Richmond L. Alexander

COMPANY LEGAL NAME: Engineering Plus, Inc.
STREET OR P.0. BOX: 1724-B 23rd Avenue

crry: Meridian STATE: MS z1p; 39301

PHONE #( )601-693-4234 EMAIL: richmonda@engineeringplus.com

PRIME CONTRACTOR CONTACT INFORMATION

PRIME CONTRACTOR CONTACT PERSON:

PRIME CONTRACTOR COMPANY LEGAL NAME:

PRIME CONTRACTOR STREET OR P.O. BOX:

PRIME CONTRACTOR CITY: STATE: Z1P:

PRIME CONTRACTOR PHONE #: ( ) PRIME CONTRACTOR EMAIL:

FACILITY SITE INFORMATION

FACILITY SITE NAME: Waters International Trucks

FACILITY SITE ADDRESS (If the physical address is not available, please indicate the nearest named road. For linear projects
indicate the beginning of the project and identify all counties the project traverses.)

sTrREET: Ea@st Adams Road
CITY: Meridian STATE: MS COUNTY: Lauderdale Z1P: 39301

FACILITY SITE TRIBAL LAND ID (N/A If not applicable):

LATITUDE: 32 degrees 22 minutes ar seconds LONGITUDE: -88 degrees 38 minutes 53 seconds
LAT & LONG DATA SOURCE (GPS (Please GPS Project Entrance/Start Point) or Map Interpolation): Google Earth

TOTAL ACREAGE THAT WILL BE DISTURBED !: 27
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IS THIS PART OF A LARGER COMMON PLAN OF DEVELOPMENT? YES
IF YES, NAME OF LARGER COMMON PLAN OF DEVELOPMENT:

NO

AND PERMIT COVERAGE NUMBER: MSR10

ESTIMATED CONSTRUCTION PROJECT START DATE: 2025-08-01
YYYY-MM-DD

ESTIMATED CONSTRUCTION PROJECT END DATE: 2025-12-01
YYYY-MM-DD

DESCRIPTION OF CONSTRUCTION ACTIVITY: Clearing, grubbing, site grading, soil lime treatment, erosion control and grassing

PROPOSED DESCRIPTION OF PROPERTY USE AFTER CONSTRUCTION HAS BEEN COMPLETED:

International Truck Sales

NEAREST NAMED RECEIVING STREAM: Unnamed tributary of Clear Branch

IS RECEIVING STREAM ON MISSISSIPPI’S 303(d) LIST OF IMPAIRED WATER YES Ng L[]
BODIES? (The 303(d) list of impaired waters and TMDL stream segments may be found on MDEQ’s web site:
http://www.deq.state.ms.us/MDEQ.nsf/page/TWB_Total Maximum_ Daily Load Section)
HAS A TMDL BEEN ESTABLISHED FOR THE RECEIVING STREAM SEGMENT? YES Nd L[]
FOR WHICH POLLUTANT:
ARE THERE RECREATIONAL STREAMS, PRIVATE/PUBLIC PONDS OR LAKES YES|[] NO
WITHIN > MILE DOWNSTREAM OF PROJECT BOUNDRY THAT MAY BE IMPACTED BY THETONSTRUCTIOT
ACTIVITY?
EXISTING DATA DESCRIBING THE SOIL (for linear projects please describe in SWPPP):
Areas on the east side of the site contain silty clays and silty sands (CL and SM) while the western and central area of the site contained expansive clay (CH)
WILL FLOCCULANTS BE USED TO TREAT TURBIDITY IN STORM WATER? YE Nd L[]
IF YES, INDICATE THE TYPE OF FLOCCULANT. ANIONIC POLYACRYLIMIDE (PAM)

OTHER

IF YES, DOES THE SWPPP DESCRIBE THE METHOD OF INTRODUCTION, THE LOCATION OF INTRODUCTION

AND THE LOCATION OF WHERE FLOCCULATED MATERIAL WILL SETTLE?

IS A SDS SHEET INCLUDED FOR THE FLOCCULATE? YES N
WILL THERE BE A 50 FT BUFFER BETWEEN THE PROJECT DISTURBANCE AND THE WATERS OF THE
STATE? YES |[] N

IF NOT, PROVIDE EQUIVALENT CONTROL MEASURES IN THE SWPPP.

[]

! Acreage for subdivision development includes areas disturbed by construction of roads, utilities and drainage. Additionally, a

housesite of at least 10,000 fi2 per lot (entire lot, if smaller) shall be included in calculating acreage disturbed.



DOCUMENTATION OF COMPLIANCE WITH OTHER REGULATIONS/REQUIREMENTS
COVERAGE UNDER THIS PERMIT WILL NOT BE GRANTED UNTIL ALL OTHER REQUIRED
MDEQ PERMITS AND APPROVALS ARE SATISFACTORILY ADDRESSED

IS LCNOI FOR A FACILITY THAT WILL REQUIRE OTHER PERMITS?

YES| [ ] N

IF YES, CHECK ALL THAT APPLY: AIR HAZARDOUS WASTE PRETREATMENT

WATER STATE OPERATING INDIVIDUAL NPDES [] | OTHER: possiy cops oreng,

IS THE PROJECT REROUTING, FILLING OR CROSSING A WATER CONVEYANCE YES| [ ] N
OF ANY KIND? (If yes, contact the U.S. Army Corps of Engineers' Regulatory Branch for permitting requirements.)

IF THE PROJECT REQUIRES A CORPS OF ENGINEER SECTION 404 PERMIT, PROVIDE APPROPRIATE
DOCUMENTATION THAT:

-The project has been approved by individual permit, or
-The work will be covered by a nationwide permit and NO NOTIFICATION to the Corps is required, or
-The work will be covered by a nationwide or general permit and NOTIFICATION to the Corps is required

IS THE PROJECT REROUTING, FILLING OR CROSSING A STATE WATER CONVEYANCE YES NO([]
OF ANY KIND? (If yes, please provide an antidegradation report.)

IS A LAKE REQUIRING THE CONSTRUCTION OF A DAM BEING PROPOSED? YES NO ]
(If yes, provide appropriate approval documentation from MDEQ Office of Land and Water, Dam Safety:)

IF THE PROJECT IS A SUBDIVISION OR A COMMERCIAL DEVELOPMENT, HOW WILL SANITARY SEWAGE
BE DISPOSED? Check one of the following and attach the pertinent documents.

] Existing Municipal or Commercial System. Please attach plans and specifications for the collection system and the
associated “Information Regarding Proposed Wastewater Projects” form or approval from County Utility Authority in
Hancock, Harrison, Jackson, Pearl River and Stone Counties. If the plans and specifications can not be provided at the time
of LCNOI submittal, MDEQ will accept written acknowledgement from official(s) responsible for wastewater
collection and treatment that the flows generated from the proposed project can and will be transported and treated
properly. The letter must include the estimated flow.

Collection and Treatment System will be Constructed. Please attach a copy of the cover of the NPDES discharge
permit from MDEQ or indicate the date the application was submitted to MDEQ (Date: J)

Individual Onsite Wastewater Disposal Systems for Subdivisions Less than 35 Lots. Please attach a copy of the Letter
of General Acceptance from the Mississippi State Department of Health or certification from a registered professional
engineer that the platted lots should support individual onsite wastewater disposal systems.

Individual Onsite Wastewater Disposal Systems for Subdivisions Greater than 35 Lots. A determination of the
feasibility of installing a central sewage collection and treatment system must be made by MDEQ. A copy of the
response from MDEQ concerning the feasibility study must be attached. If a central collection and wastewater system
is not feasible, then please attach a copy of the Letter of General Acceptance from the State Department of Health or
certification from a registered professional engineer that the platted lots should support individual onsite wastewater
disposal systems.

INDICATE ANY LOCAL STORM WATER ORDINANCE (I.E. MS4)WITH WHICH THE PROJECT MUST COMPLY:

No local Storm Water Ordinance




t

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate and complete.
I am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

BN T Ylzs /25

Signat%pplicant1 (owner or prime contractor) Date Signed {

-—&c%\‘k\)f\f L UAVTZ% \ }{c,g, -pr%((LeN\'

Printed Name! Title

IThis application shall be signed as follows:

e For a corporation, by a responsible corporate officer.

e  For a partnership, by a general partner.

e For a sole proprietorship, by the proprietor.

For a municipal, state or other public facility, by principal executive officer, mayor, or ranking elected official

Please submit the LCNOI form to: Chief, Environmental Permits Division
MS Department of Environmental Quality, Office of Pollution Control

P.O. Box 2261
Jackson, Mississippi 39225

Electronically: https://www.mdeq.ms.gov/construction-stormwater/

Revised 3/23/22
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Site Preparation

Construction-Exit Pad (CEP)

Practice Description
A construction-exit pad is a stone-base pad designed to provide a buffer area where mud-
and caked-soil can be removed from the tires of construction vehicles to avoid
transporting it onto public roads. This practice applies anywhere traffic will be leaving a
construction site and moving directly onto a public road or street.

Planning Considerations
Roads and streets adjacent to construction sites should be kept clean for the general safety
and welfare of the public. A construction-exit pad (Figure CEP-1) should be provided
where mud can be removed from construction vehicle tires before they enter a public
road.

If the action of the vehicle traveling over the gravel pad does not sufficiently remove the
mud, or if the site is in a particularly sensitive area, a washing facility should be included
with the pad (Figure CEP-2). When a washing facility is required, all wash water shall be
diverted into a sediment trap or basin.

If the construction-exit pad is located in an area with soils that will not support traffic
when wet, a geotextile liner located beneath the aggregate will be required to provide
stability to the pad.

Construction of stabilized roads throughout the development site should be considered to
lessen the amount of mud transported by vehicular traffic. The construction-exit pad
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Site Preparation

should be located to provide for maximum use by construction vehicles. Consideration
should be given to limiting construction vehicles to only one ingress and egress point.
Measures may be necessary to make existing traffic use the construction-exit pad.

Design Criteria and Construction

Site Preparation

Remove all vegetation and other unsuitable material from the foundation area.

Grading
Grade and crown the area for positive drainage. Utilize a diversion to direct any surface
flow away from the construction-exit pad. Any runoff from the pad should be diverted
into a sediment trap or basin. Install a pipe under the pad, if needed, to maintain drainage
ditches along public roads.

Aggregate Size

Aggregate should be Mississippi Department of Transportation Size 1 Stabilizer.
Aggregate surface shall be left smooth and sloped for drainage.

Pad Dimensions

The exit pad shall have a minimum aggregate thickness of 6”. The exit pad must be a
minimum of 50 feet long and shall provide for entering and parking the longest
construction vehicles anticipated. MDOT Drawing ECD-15 provides an example of a
stabilized construction entrance. The exit pad shall have a typical width of 20 feet, but
may be narrower or wider to equal the full width of the vehicular egress.

-~ il Q)Qh/l// //J
RS < '
-~ Q /////> <
//’ 5 Qi&f <& /{/ \
e L2 ;
7 S SPu N
P &> DS ENGTH

COARSE AGGREGATE — R R R .’
GRADATION No.1 R P P
¥’ AS REQ'D

S WIDTH

6” MIN. DEPTH

Figure CEP-1  Gravel Construction Exit
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Site Preparation

Geotextiles
A non-woven geotextile meeting the requirements shown in the table below for Class IV
geotextiles should be used under the rock when the subgrade is soft or the blow count is
less than 10.
Table CEP-1  Requirements for Nonwoven Geotextile
Property Test Class | Class Il Class Il Class IV’
method
Tensile strength (ib)” ASTMD 180 miimum 120 minkmum 90 minimum 115 minimum
4832grab
test
Hongationatfailure(%)°  ASTMD 250 250 250 250
4632
Puncture (pounds) ASTMD 80 minimum 60 minimum 40 mrinimum 40 minimum
4833
Ultraviolet light ASTMD 70 minimum 70 minimum 70 minimum 70 minimum
(hresidualtensiestrength) 4355
15047
eXposue
Apparent opening size ASTMD As spediied As spediied As specified As spedified
(A0S) 4751 mex #40° max #40° mex #40° max #40°
Permittivity sec—1 ASTMD 070 minmum  070mium 070 minmum 010 minimum
4491
Table copied from NRCS Material Specification 592.
" Heat-bonded or resin-bonded geotextile may be used for classes Il and {V. They are
2;réisczgéarly well suited to class IV. Needle-punched geotextile required for all other
2 Minimum average roll value (weakest principal direction).
U.S. standard sieve size.
Washing

A washing facility shall be provided, if necessary, to prevent mud- and caked-soil from
being transported to public streets and highways. It shall be constructed of concrete,
stone, and/or other durable materials. Provisions shall be provided for the mud and other
material to be carried away from the washing facility into a sediment trap or basin to
allow for settlement of the sediment from the runoff before it is released from the site.
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Site Preparation

7

s
-
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Figure CEP-2  Construction Exit with Wash Rack

Common Problems
Consult with a qualified design professional if any of the following occur:

Inadequate runoff control and sediment washes onto public road: install
diversions or other runoff-control measures.

Ruts and muddy conditions develop as stone are pressed into soil: increase stone
size or pad thickness, or add geotextile fabric.

Pad too short for heavy-construction traffic: consult design professional about
extending pad to the necessary length

Maintenance
Remove large chunks of mud- or caked-soil from construction-exit pad daily to minimize
sediment buildup.

Inspect stone pad and sediment-disposal area weekly and after storm events or heavy use.
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Site Preparation

Reshape pad as needed for drainage and runoff control.

Top-dress with clean-specified stone as needed to maintain effectiveness of the practice.
Immediately remove mud or sediment tracked or washed onto public road.

Repair any broken-road pavement immediately.

Remove unneeded exit-pad materials from areas where permanent vegetation will be
established.

References

BMPs from Volume 1

Chapter 4

Construction Phasing/Sequencing (CPS) 4-3
Land Grading (LG) 4-16
Housekeeping (HK) 4-43
Preservation of Vegetation (PV) 4-64

MDOT Drawings Referenced

ECD-15 Stabilized Construction Entrance 4-11
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Runoff Conveyance

Check Dam (CD)

— (el

Practice Description
A check dam is a small barrier or dam constructed across a swale, drainage ditch or other
area of concentrated flow for the purpose of reducing channel erosion. Channel erosion is
reduced because check dams flatten the gradient of the flow channel and slow the
velocity of channel flow. Most check dams are constructed of rock, but hay bales, logs
and other materials may be acceptable. Contrary to popular opinion, most check dams
trap an insignificant volume of sediment.

This practice applies in small open channels and drainageways, including temporary and
permanent swales. It is not to be used in a live stream. Situations of use include areas in
need of protection during establishment of grass and areas that cannot receive a
temporary or permanent non-erodible lining for an extended period of time.

Planning Considerations

Check dams are used in concentrated flow areas to provide temporary channel
stabilization during the intense runoff periods associated with construction disturbances.
Check dams may be constructed of rock, logs, hay bales or other suitable material,
including manufactured products. MDOT Drawing ECD-4 at the end of this practice
shows the typical application of check dam structures. Most check dams are constructed
of rock. Rock may not be acceptable in some installations because of aesthetics;
therefore, alternative types of check dams need to be considered.

Rock check dams
Rock check dams (Figures CD-1 and CD-2) are usually installed with backhoes or other
suitable equipment, but hand labor is likely needed to complete most installations to the
quality needed. The rock is usually purchased, and some locations in the state may not
have rock readily available. The use of rock should be considered carefully in areas to be
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mowed. Some rock may be washed away during heavy rain events and should be
removed before each mowing operation. Additional installation drawings are provided at
the end of this practice as MDOT Drawings ECD-8 and ECD-9.

Log check dams
Log check dams (Figure CD-3) are more economical from a materials cost standpoint
since logs can usually be salvaged from clearing operations. The time and labor required
would be greater for log check dams. Increased labor costs would offset the reduced
material costs. Log check dams would not be permanent but may last long enough to get
grass linings established.

Hay bale check dams

Check dams constructed of hay bales (Figure CD-4) have the shortest life of the materials
discussed and are only used as a temporary means to help establish a channel to
vegetation. MDOT Drawing ECD-5 is provided at the end of this practice and shows
more specifics for hay bale check dams. MDOT Drawing ECD-6 shows typical details
for a straw wattle ditch check as an alternative to hay bale check dams. Hay bale check
dams should not be used where permanent watercourse protection is needed and should
be used only in concentrated-flow areas where only minimal runoff occurs.

Without proper installation, which is rarely done, hay bale check dams always fail.
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Check dams should be planned to be compatible with the other features such as streets,
walks, trails, sediment basins and rights-of-way or property lines. Check dams are
normally constructed in series, and the dams should be located at a normal interval from
other grade controls such as culverts or sediment basins.
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Figure CD-2  Cross Section of Typical Rock Check Dam
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Figure CD-3  Typical Log Check Dam
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STRAW BALE WITH BALING WIRE
OR NYLON TWINE, EMBEDDED

A MINIMUM OF 4"
COMPACT SOIL TO

PREVENT PIPING

FLOW— >

STRAW BALE
CROSS—SECTION

Figure CD-4 Typical Hay Bale Check Dam
(NOTE: Without proper installation, which is rarely done, hay bale check dams always fail.)

Design Criteria and Installation
Formal design is not required. The following limiting factors should be adhered to when
designing check dams.

Drainage Area
Ten acres or less (rock or logs).

Maximum Height
Two feet when drainage area is less than 5 acres.

Three feet when drainage area is 5 to 10 acres.

Depth of Flow

Six inches when drainage area is less than 5 acres.
Twelve inches when drainage area is 5 to 10 acres.

The top of dam, perpendicular to flow, should be parabolic. The center of the dam should
be constructed lower than the ends. The elevation of the center of the dam should be
lower than the ends by the depth of flow listed above.

Side Slopes
2:1 or flatter.

Spacing

Elevation of the toe of the upstream dam is at or below elevation of the crest of the
downstream dam.
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Keyway
The rock or log check dam should be keyed into the channel bottom and abutments to a
depth of 12 to 24". The keyway width should be at least 12". The keyway is to prevent
erosion around the end of and beneath the dam. Hay bale check dams should be
embedded into the soil at least 3".

Rock Check Dams

Rock check dams should be constructed of durable rock riprap. Rock material diameter

should be 2" to 15".

In soils where failure by piping of soils into the rock is likely, a geotextile will be used as
a filter to separate the soils from the rock. Geotextile should conform to the requirements

of type 1 geotextile in Table CD-1.

Table CD-1  Requirements for Nonwoven Geotextile

Property Test Class | Class Il Class il Class IV’
method

Tensilestrength (Ib)* ASTMD 4632 180 minfmum 120 minimum 90 minimum 115 minimum
grabtest

Elongation at faifure (%)* ASTMD 4632 z 50 2 50 =50 =50

Puncture (pounds) ASTMD4833 80 minimum 60 minimum 40 minimum 40 minimum

Ultraviolet fight ASTMD4355 70 minimum 70 minimum 70 minimum 70 minimum

(%residualtensiiestrength)  150-hrexposure

Apparent opening size ASTMD4751 As specdified As specified As spediied As spedified

{ACS) max.no40®  max no40® max no40° max. ro40°

Penn?aﬁvitysec‘1 ASTM D 4491 070 mirimum 070 minimum 0.70 minimum 0.10 minimum

Table copied from NRCS Material Specification 592.

1 Heat-bonded or resin-bonded geotextile may be used for Classes il and IV. They
are particularly well suited to Class IV. Needle-punched geotextile is required for all

other classes.

2 Minimum average roll value (weakest principal direction).

3 U.S. standard sieve size.
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Site Preparation
Determine location of any underground utilities.

Locate and mark the site for each check dam in strategic locations (to avoid utilities and
optimize effectiveness of each structure in flattening channel grade).

Remove debris and other unsuitable material that would interfere with proper placement
of the check dam materials.

Excavate a shallow keyway (12"-24" deep and at least 12" wide) across the channel and
into each abutment for each check dam.

Materials Installation

As specified, install a non-woven geotextile fabric in the keyway in sandy or silty soils.
This may not be required in clayey soils.

Construct the dam with a minimum 2:1 side slope over the keyway and securely embed
the dam into the channel banks. Position rock to form a parabolic top, perpendicular to
channel flow, with the center portion at the elevation shown in the design so that the flow
goes over the structure and not around the structure.

Erosion and Sediment Control

Install vegetation (temporary or permanent seeding) or mulching to stabilize other areas
disturbed during the construction activities.

Construction Verification

Check finished size, grade and shape for compliance with standard drawings and
materials list (check for compliance with specifications if included in contract
specifications).

Common Problems
Consult with a qualified design professional if any of the following occur:

Variations in topography on site indicate check dam will not function as
intended. Change in plan will be needed.

Materials specified in the plan are not available.

Maintenance
Inspect the check dam for rock displacement and abutments for erosion around the ends
of the dam after each significant rainfall event. If the rock appears too small, add
additional stone and use a larger size.

Inspect the channel after each significant rainfall event. If channel erosion exceeds

expectations, consult with the design professional and consider adding another check dam
to reduce channel flow grade.
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Sediment should be removed if it reaches a depth of ¥ the original dam height. If the area
behind the dam fills with sediment, there is a greater likelihood that water will flow
around the end of the check dam and cause the practice to fail.

Check dams may be removed when their useful life has been completed. The area where
check dams are removed should be seeded and mulched immediately unless a different

treatment is prescribed. In some instances check dams should be left as a permanent
measure to support channel stability.
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Sediment Barrier (SB)

SILT FENCE B~
STRAVW [ALE BARRIER — ssrmsres

Practice Description
Silt fencing is a temporary sediment barrier used across a landscape to reduce the
quantity of sediment that is moving farther downslope. Commonly used barriers include
silt fence (a geotextile fabric that is trenched into the ground and attached to supporting
posts) or hay bales trenched into the ground. Other barrier materials include sand bags,
brush piles, and various man-made materials and devices that can be used in a similar
manner as silt fence and hay bales.

This practice applies where sheet and rill erosion occurs on small disturbed areas.
Barriers intercept runoff from upslope to form ponds that temporarily store runoff and
allow sediment to settle out of the water and stay on the construction site.

Planning Considerations
Sediment barriers may be used on developing sites. They should be installed on the
contour so that flow will not concentrate and cause bypassing by runoff going around the
end of the barrier or overtopping because of lack of storage capacity.

The most commonly used sediment barriers are silt fences, manufactured sediment logs
(several names other than “logs™ are used), and hay bales. Silt fences and manufactured
sediment logs are preferable to hay bales because they are more likely to be installed
correctly. The design and installation of a hay bale sediment barrier is the same as for
Straw Bale Sediment Traps. Manufactured sediment logs should be installed according to
manufacturer’s recommendations.
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The silt fence is the only sediment barrier covered in this manual.

The success of silt fences depends on a proper installation that causes the fence to
develop maximum efficiency of sediment trapping. Silt fences should be carefully
installed to meet the intended purpose.

A silt fence is specifically designed to retain sediment transported by sheet flow from
disturbed areas, while allowing water to pass through the fence. Silt fences should be
installed to be stable under the flows expected from the site. Silt fences should not be
installed across streams, ditches, waterways, or other concentrated flow areas.

Silt fences are composed of woven geotextile supported between steel or wooden posts.
Silt fences are commercially available with geotextile attached to the post, and can be
rolled out and installed by driving the post into the ground. This type of silt fence is
simple to install, but more expensive than some other installations. Silt fences must be
trenched in at the bottom to prevent runoff from undermining the fence and developing
rills under the fence. Locations with high runoff flows or velocities should use wire
reinforcement.

Design Criteria
Silt fence installations are normally limited to situations in which only sheet- or overland-
flow is expected because they normally cannot pass the volumes of water generated by
channel flows. Silt fences are normally constructed of synthetic fabric (woven
geotextile), and the life is expected to be the duration of most construction projects. Silt
fence fabric should conform to the requirements of Table SB-1.

The drainage area behind the silt fence should not exceed ¥4 acre per 100 linear feet of silt
fence for non-reinforced fence and %4 acre per 100 linear feet of wire-reinforced fence.
When all runoff from the drainage area is to be stored behind the fence (i.e. no
stormwater disposal system is in place), the maximum slope length behind the fence
should not exceed the value shown in Table SB-2.

Type A Silt Fence
The Type A fence is 36" wide with wire reinforcement and is used on sites needing the
highest degree of protection by a silt fence. The wire reinforcement is necessary because
the Type A silt fence is used for the highest flow situations and has almost 3 times the
flow rate as the Type B silt fence. Type A silt fence should be used where runoff flows or
velocities are particularly high or where slopes exceed a vertical height of 10 feet.

Provide a riprap splash pad or other outlet protection device for any point where flow
may overtop the sediment fence. Ensure that the maximum height of the fence at a
protected, reinforced outlet does not exceed 1 foot and that support post spacing does not
exceed 4 feet.

This silt fence should be installed as shown in Figure SB-1. Materials for posts and

fasteners are shown in Tables SB-3 and SB-4. Details for overlap of the silt fence and
fastener placement are shown in Figure SB-4.
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Table SB-1  Specifications for Silt Fence

Specifications Type A Type B Type C
Tensile Strength Warp - 260 Warp — 120 Warp — 120
(Lbs. Min.)" (ASTM D-4632) Fill — 100 Fill - 100 Fill — 100
Elongation (% Max.)

(ASTM D-4632) 40 40 40

AOS (Apparent Opening Size)

(Max. Sieve Size) (ASTM D-4751) N0 30 No. 30 No. 30
Flow Rate (Gal/Min/Sq. Ft.)

(GDT-87) 70 25 25
Ultraviolet Stability’

(ASTM D-4632 after 300 hours 80 80 80
weathering in accordance with

ASTM D-4355)

Bursting Strength (PSI Min.)

(ASTM D-3786 Diaphragm Bursting 175 175 175
Strength Tester)

Minimum Fabric Width (Inches) 36 36 22

Minimum roll average of five specimens.

Percent of required initial minimum tensile strength.

Table SB-2  Slope Limitations for Silt Fence

Land Slope Maximum Slope Length Above Fence
(Percent) (Feet)

<2 100

2t05 75

5t0 10 50

10 to 20" 25

>20 15

*In areas where the slope is greater than 10%, a flat area length of 10 feet between the toe of
the slope to the fence should be provided.

Type B Silt Fence

This 36" wide filter fabric should be used on developments where the life of the project is

greater than or equal to 6 months.

This silt fence should be installed as shown in Figure SB-2. Materials for posts and
fasteners are shown in Tables SB-3 and SB-4. Details for overlap of the silt fence and
fastener placement are shown in Figure SB-4.

Type C Silt Fence

Though only 22" wide, this filter fabric allows the same flow rate as Type B silt fence.
Type C silt fence should be limited to use on relatively minor projects, such as residential
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home sites or small commercial developments where permanent stabilization will be
achieved in less than 6 months.

This silt fence should be installed as shown in Figure SB-3. Materials for posts and

fasteners are shown in Tables SB-3 and SB-4. Details for overlap of the silt fence and
fastener placement are shown in Figure SB-4.

Table SB-3  Post Size for Silt Fence

Minimum Length Type of Post Size of Post

Type A 4 Steel 1.3 Ib./ft. min.

Soft Wood 3" diameteror2 X 4
Type B 4 Oak 15" X 1.5"

Steel 1.3 Ib./ft. min.

Soft Wood 2" diameteror2 X 2
Type C 3 Oak 1" X 1"

Steel 0.75 Ib./ft. min.

Table SB-4 Wood Post Fasteners for Silt Fence

Gauge Crown Legs Staples/Post
Wire Staples 17 min. ¥4 wide %" long 5 min.

Gauge Length Button Heads Nail/Post
Nails 14 min. 1" %" long 4 min,
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Notes:
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1. The woven wire fencing shall be
fastened to the upstream side of
posts by staples or wire ties.

2. Geotextile fabric shall be securely
fastened to the woven wire fencing.

SIDE VIEW
(Not to scale)

Figure SB-1

Silt Fence-Type A

(1) For fabric material requirements see Table SB-1
(2) For post material requirements see Tables SB-3 and SB-4
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posts (see Table SB-3)
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SIDE VIEW
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Figure SB-2 Silt Fence - Type B

(1) For fabric material requirements see Table SB-1
(2) For post material requirements see Tables SB-3 and SB-4
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Figure SB-3  Silt Fence — Type C

(1) For fabric material requirements see Table SB-1
(2) For post material requirements see Tables SB-3 and SB-4
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_— Top of geotextile fabric —

NIRRT

g0 &_ 2 staples at
Install first fastener near top of fabricand then | _ ;'& S, top of fabric
= >— a min. of 3 more equally spaced down the post — % i

to within approx. 4"-6" above the ground.

N “— Ground line —
“— Bottom of fabric —

Wood Post with Nail Placement Wood Post with Staple Placement
FRONT VIEW

FASTENERS FOR SILT FENCES
(Not to scale)

/K Posts (One post applicable for Types A & B fence)
y
/"I M= -,i; _“- UH i
Silt fence roll 1 — : : N it r Silt fence roll 2
L | — J|! j
Le=te=c=l |4

Roll the ends of each section of fence one
—or more times before installing the posts.

ROLL JOINT FOR JOINING TWO ADJACENT SILT FENCE SECTIONS
(Not to scale)

Figure SB-4 Silt Fence Installation Details
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Construction
Prior to start of construction, sediment barriers should be designed by a qualified
professional. Plans and specifications should be referred to by field personnel throughout
the construction process.

Note: Silt fence is the only barrier installation being covered in this handbook.

Site Preparation

Determine exact location of underground utilities so that locations for digging or
placement of stakes can be selected where utilities will not be damaged.

Smooth the construction zone to provide a broad, nearly level area for the fence. The area
should be wide enough throughout the length of the fence to provide storage of runoff
and sediment behind the fence.

Silt Fence Installation

Silt fence should be installed on the contour, so that runoff can be intercepted as sheet
flow; ends should be flared uphill to provide temporary storage of water. Silt fence
should be placed so that runoff from disturbed areas must pass through the fence. Silt
fence should not be placed across concentrated flow areas such as channels or waterways.
When placed near the toe of a slope, the fence should be installed far enough from the
slope toe to provide a broad, flat area for adequate storage capacity for sediment. Dig a
trench at least 6” deep along the fence alignment as shown in Figures SB-1 and SB-2 for
Types A & B fences. Type C fences require only a 4" deep trench as shown in
Figure SB-3. Please note that installation with a silt fence installation machine may
permit different depths if performance is equal.

Drive posts at least 18" into the ground on the downslope side of the trench. Space posts
a maximum of 10 feet if fence is supported by woven wire, or 6 feet if high-strength
fabric and no support fence is used.

Fasten support wire fence
to upslope side of posts,
extending 6" into the
trench, as shown in the
appropriate figure for the
type fence (see Figure
SB-1, SB-2 or SB-3).

Attach a  continuous
length of fabric to the
upslope side of fence
posts.  Minimize the
number of joints and,
when necessary to join
rolls, they should be joined by rolling the ends together using the “roll joint” method
illustrated in Figure SB-4. Avoid joints at low points in the fence line.
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For Types A and B silt fence, place the bottom 12" of fabric in the 6" deep (minimum)
trench, lapping toward the upslope side. For Type C fabric, place the bottom 6" in the
4" deep (minimum) trench lapping toward the upslope side.

Backfill the trench with compacted earth or gravel as shown in Figures SB-1 —~ SB-3.

Provide good access in areas of heavy sedimentation for cleanout and maintenance.

Erosion Control
Stabilize disturbed areas in accordance with the vegetation plan. If no vegetation plan
exists, consider planting and mulching as a part of barrier installation, and select planting
information from the appropriate planting practice (Permanent Seeding or Temporary
Seeding). Select mulching information from the Mulching Practice.

Construction Verification

Check finished grades and dimensions of the sediment fence. Check materials for
compliance with specifications.

Common Problems
Consult with a qualified design professional if any of the following occurs:

Variations in topography on site indicate sediment fence will not function as
intended, or alignment is not on contour, or fence crosses concentrated flow
areas; changes in plan may be needed.

Design specifications for filter fabric, support posts, support fence, gravel, or
riprap cannot be met; substitutions may be required. Unapproved substitutions
could lead to failure.

Drainage area appears to exceed % acre for 100 feet of non-reinforced silt fence
and Y acre for 100 feet for reinforced fence. Additional sediment-control BMPs
may be required.

Maintenance
Inspect sediment fences at least once a week and after each significant rain event.

Make required repairs immediately.

Should the fabric of siit fence collapse, tear, decompose, or become ineffective, replace it
promptly.

Remove sediment deposits when they reach a depth of 15” or ' the height of the fence as
installed, to provide adequate storage volume for the next rain event and to reduce
pressure on the fence.

After the contributing drainage area has been properly stabilized, remove all barrier

materials and unstable sediment deposits, bring the area to grade, and stabilize it with
vegetation.
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Inlet Protection

Fabric Drop Inlet Protection (FIP)

Practice Description
Fabric drop inlet protection is a structurally supported geotextile barrier placed around or
over a drop inlet to prevent sediment from entering storm drains during construction. This
practice applies where early use of the storm drain system is necessary prior to
stabilization of the disturbed drainage area. This practice is suitable for inlets with a
drainage area of less than 1 acre and a gentle approach slope generally of 1% or less.

Planning Considerations
Storm sewers that are made operational before their drainage area is stabilized can
convey large amounts of sediment to natural drainage ways. In case of extreme sediment
loading, the storm sewer itself may clog and lose a major portion of its capacity. To avoid
these problems, it is necessary to prevent sediment from entering the system at the inlets
that discharge directly to waters of the state.

The best way to prevent sediment from entering the storm sewer system is to stabilize the
site as quickly as possible, preventing erosion and stopping sediment at its source.
Sediment is best treated by preventing erosion. Leave as much of the site undisturbed as
possible in the total site plan. Clear and disturb the site in small increments, if possible.

Numerous products have been developed to facilitate the capture of suspended soil
particles at inlets. The design criteria for performance should be considered when
evaluating alternative products. Products that will likely not meet performance goals or
that usually fail under storm conditions should not be selected.
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Design Criteria and Installation

Drainage Area

Sediment Storage

Prior to start of construction, fabric drop inlet ‘u
protection structures should be designed by a |~
qualified professional. Plans and specifications
should be available to field personnel. (Note:
Premanufactured fabric drop inlet protective
Structures should be installed and maintained

according to the manufacturer’s requirements.)

Drainage area should be less than 1 acre per
inlet.

The basin created at the inlet should provide
67 cubic yards per disturbed acre of sediment storage.

Site Preparation

Approach

Height

The soil around the drop inlet should be well compacted. The area around the drop inlet
should be shaped, if necessary, to store the runoff on an almost level area. If runoff could
bypass the protected inlet, a temporary dike should be planned and force the runoff to be
trapped by the protective device.

The approach to the inlet protection practice should generally be less than 1% slope.

The height of the structurally supported geotextile should be at least 1 foot but no more
than 2.5 feet. The base of the fabric should be buried with compacted earth fill at least
12 inches into the soil or extend horizontally and be adequately secured with ballast
material according to the manufacturer’s recommendations. Ensure that the height of the
structure when fully ponded does not cause unintentional damage or hazards to adjacent
areas.

Structural Frame Installation

The frame (premanufactured or constructed) should provide the internal support
necessary to prevent the structure from buckling, the fabric from sagging, or the fabric
from being undermined. Frames should be positioned so that water that overtops the
device goes directly into the inlet and does not cause erosion between the frame and inlet.
Premanufactured frames should be installed according to manufacturer’s
recommendations.

Fabric Installation

Generally, fabric is installed by one of two methods:

Fabric can be buried vertically in a trench. The trench is excavated at least 12 inches into
compacted soil adjacent to the inlet. Support posts are installed securely against the
exterior of the drop inlet. Fabric along with wire fence is secured in the bottom of the
trench and against the exterior surface of the inlet with stakes no more than 2 feet apart
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Performance

Stabilization

Safety

and driven at least 6 inches into the soil. The trench is backfilled with hand-compacted
soil to the density equivalent to the surrounding soil. Fence and fabric are secured to the
posts and the structure internally supported to meet the structural requirements of the
device.

Fabric for pre-manufactured drop inlet protective devices is generally secured with
ballast pockets on well-compacted soil around the inlet. Install these according to
manufacturer’s recommendations

Either the system of protection for the project or the drop inlet protection that discharges
directly to the outfall of the project must be designed to meet the NTU requirements for
discharge.

Stabilize all bare areas that drain to the inlet with temporary seeding and mulching unless
construction will disturb it within 13 days.

Protection should be provided to prevent children from entering open-top structures.

Construction Verification

Check finished grades and dimensions of fabric drop inlet protection structures.

Common Problems

Consult with a qualified design professional if any of the following occurs:

Variations in site conditions indicate that the practice will not function as
intended; change in plan may be needed.

Sediment not removed from pool resulting in inadequate storage volume for the
next storm.

Top of fabric set too high, resulting in flow bypassing the inlet.

Fabric is not adjacent to the inlet exterior surface, resulting in erosion and
undercutting of inlet.

Maintenance

Inspect fabric barrier after each rainfall event and make needed repairs immediately.

Remove sediment from the pool area when sediment has reached !4 the fabric height.
Take care not to damage or undercut the fabric during the sediment removal.

When the contributing drainage area has been adequately stabilized, remove all materials

and unstable sediment and dispose of properly. Fill the disturbed area to the grade of the
drop inlet. Stabilize disturbed areas in accordance with the plans.
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Surface Stabilization

Temporary Seeding (TS)

Practice Description
Temporary seeding is the establishment of fast-growing annual vegetation from seed on
disturbed areas. Temporary vegetation provides economical erosion control for up to a
year and reduces the amount of sediment moving off the site.

This practice applies where short-lived vegetation can be established before final grading
or in a season not suitable for planting the desired permanent species. It helps prevent
costly maintenance operations on other practices such as sediment basins and sediment
barriers. In addition, it reduces problems of mud and dust production from bare soil
surfaces during construction. Temporary or permanent seeding is necessary to protect
earthen structures such as dikes, diversions, grass-lined channels and the banks and dams
of sediment basins.

Planning Considerations
Temporary vegetative cover can provide significant short-term erosion and sediment
reduction before establishing perennial vegetation.

Temporary vegetation will reduce the amount of maintenance associated with sediment
basins.

Temporary vegetation is used to provide cover for no more than 1 year. Permanent

vegetation should be established at the proper planting time for permanent vegetative
cover.
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Certain plants species used for temporary vegetation will produce large quantities of
residue which can provide mulch for establishment of the permanent vegetation.

Proper seedbed preparation and selection of appropriate species are important with this
practice. Failure to follow establishment guidelines and recommendations carefully may
result in an inadequate or short-lived stand of vegetation that will not control erosion.

The selection of plants for temporary vegetation must be site specific. Factors that
should be considered are types of soils, climate, establishment rates, and management
requirements of the vegetation. Other factors that may be important are wear, mowing
tolerance, and salt tolerance of vegetation.

Seeding properly carried out within the optimum dates has a higher probability of
success. It is also possible to have satisfactory establishment when seeding outside these
dates. However, as plantings are deviated from the optimum dates, the probability of
failure increases rapidly. Seeding dates should be taken into account in scheduling land-
disturbing activities.

Site quality impacts both short-term and long-term plant success. Sites that have
compacted soils should be modified whenever practical to improve the potential for plant
growth.

The operation of equipment is restricted on slopes steeper than 3:1, severely limiting the
quality of the seedbed that can be prepared. Provisions for establishment of vegetation on
steep slopes can be made during final grading. In construction of fill slopes, for example,
the last 4-6" might not be compacted. A loose, rough seedbed with irregularities that hold
seeds and fertilizer is essential for hydroseeding. Cut slopes should be roughened (see
practice Land Grading).

Good mulching practices are critical to protect against erosion on steep slopes. When
using straw, anchor with netting or asphalt. On slopes steeper than 2:1, jute, excelsior, or
synthetic matting may be required to protect the slope.

The use of irrigation (temporary or permanent) will greatly improve the success of
vegetation establishment.

Design Criteria and Installation

Scheduling

Prior to start of installation, plant materials, seeding rates and planting dates should be
specified by a qualified design professional. Plans and specifications should be referred
to by field personnel throughout the installation process.

Plantings should be made during the specified planting period if possible. When sites
become available to plant outside of the recommended planting period, either temporary
seeding, mulching or chemical stabilization will be more appropriate than leaving the
surface bare for an extended period. If lime and fertilizer application rates are not
specified, take soil samples during the final grading operation from the top 6” in each
area to be seeded. Submit samples to a soil testing laboratory for lime and fertilizer
recommendations.
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Plant Selection

Select plants that can be expected to meet planting objectives. To simplify plant
selection, use Table TS-1, Commonly Used Plants for Temporary Cover and Figure TS-1,
Geographical Areas for Species Adaptation and Seeding Dates. Seeding mixtures
commonly specified by the Mississippi Department of Transportation are an appropriate
alternative for plantings on rights-of-ways. Additional information related to plantings in
Mississippi is found in Chapter 2 in the section Non-woody Vegetation for Erosion and

Sediment Control.

Table TS-1  Commonly Used Plants for Temporary Cover
Species Seeding Planting Desired  Fertilization Method of Zone of
Rates/Ac  Time pH Rate/Acre Establishment Adaptability
Range
90 Ibs. 600 Ibs.
Wheat alone 91 -11/30  6.0-7.0 131313 Seed All
600 Ibs.
Ryegrass 30 Ibs. 9/1-11/30 6.0-7.0 13-13-13 Seed All
White 400 Ibs.
Clover 5 Ibs 9/1-11/30 6.0-7.0 13-13.13 Seed All
. 25 Ibs.
Crimson alone  9M1-1130 60-70  (20P% Seed Al
15 Ibs. mix
: 400 ibs.
Hairy Vetch 30 Ibs. 9/1-11/30  6.0-7.0 131313 Seed Al
40 Ibs.
Srawrntop alone  41-830 60-70 990 Seed Al
15 Ibs. mix
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Site Preparation and Soil Amendments
Complete grading and shaping before applying soil amendments, if needed, to provide a
surface on which equipment can safely and efficiently be used to apply soil amendments
and accomplish seedbed preparation and seeding. Incorporate lime and fertilizer into the
top 6" of soil during seedbed preparation.

Lime

Fertilizer

Apply lime according to soil-test recommendations. If a soil test is not available, use
1 ton of agricultural limestone or equivalent per acre on coarse-textured soils and
2 tons per acre on fine textured soils. Do not apply lime to alkaline soils or to areas
that have been limed during the preceding 2 years. Other liming materials that may
be selected should be provided in amounts that provide equal value to the criteria
listed for agricultural lime or be used in combination with agricultural limestone or
Selma chalk to provide equivalent values to agricultural limestone.

Apply fertilizer according to soil-test results. If a soil test is not available, apply
8-24-24 fertilizer.

When vegetation has emerged in a stand and is growing, 30 to 40 lbs/acre
(approximately 0.8 1bs/1000 ft*) of additional nitrogen fertilizer should be applied.

Note: Fertilizer can be blended to meet exact fertilizer recommendations. Take soil-
test recommendations to local fertilizer dealer for bulk-fertilizer blends. This may be
more economical than bagged fertilizer.

Seedbed Preparation
Good seedbed preparation is essential to successful plant establishment. A good seedbed
is well pulverized, loose, and smooth. If soils become compacted during grading, loosen
them to a depth of 6” to 8" using a ripper or chisel plow.

If rainfall has caused the surface to become sealed or crusted, loosen it just prior to
seeding by disking, raking, harrowing, or other suitable methods. When hydroseeding
methods are used, the surface should be left with a more irregular surface of clods.

Planting Methods

Seeding

Evenly apply seed using a cyclone seeder (broadcast), drill seeder, cultipacker seeder,
or hydroseeder. Broadcast seeding and hydroseeding are appropriate for steep slopes
where equipment cannot operate safely. Small grains should be planted no more than
1" deep, and grasses and legumes no more than %" deep. Seed that are broadcast
must be covered by raking or chain dragging, and then lightly firmed with a roller or
cultipacker.

Hydroseeding

Surface roughening is particularly important when hydroseeding, as a roughened
slope will provide some natural coverage for lime, fertilizer, and seed. The surface
should not be compacted or left smooth. Fine seedbed preparation is not necessary
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Mulching

for hydroseeding operations; large clods, stones, and irregularities provide cavities in
which seeds can lodge.

Mix seed, use an inoculant if required, and mix a seed carrier with water and apply as
slurry uniformly over the area to be treated. The seed carrier should be a cellulose
fiber, natural-wood fiber or other approved fiber-mulch material which is dyed an
appropriate color to facilitate uniform application of seed. Use the correct legume
inoculant at 4 times the recommended rate when adding inoculant to a hydroseeder
sturry. The mixture should be applied within one hour after mixing to reduce damage
to seed.

Fertilizer should not be mixed with the seed-inoculant mixture because fertilizer salts
may damage seed and reduce germination and seedling vigor. Fertilizer may be
applied with a hydroseeder as a separate operation after seedlings are established.

The use of an appropriate mulch provides instant cover and helps ensure establishment of
vegetative cover under normal conditions and is essential to seeding success under harsh
site conditions (see the Mulching Practice for guidance). Harsh site conditions include
the following: slopes steeper than 3:1 and adverse soils (soils that are shallow to rock,
rocky, or high in clay or sand). Areas with concentrated flow should be treated differently
and require a hydromulch formulated for channels or use of an appropriate erosion
control blanket.

Verification of Installation

Check materials and installation for compliance with specifications during installation of
products.

Common Problems

Consult with a qualified design professional if the following occurs:

Design specifications for seed variety, seeding dates or mulching cannot be
met; substitutions may be required. Unapproved substitutions could lead to
failure.

Seeding outside of the recommendations results in an inadequate stand.
Reseed according to specifications of a qualified design professional (see
recommendations under Maintenance).

Maintenance

Reseeding

Inspect seedings weekly until a stand is established and at least monthly thereafter for
stand survival and vigor. Also, inspect the site for erosion.

Eroded areas should be addressed appropriately by filling and/or smoothing, and a
reapplication of lime, fertilizer, seed and mulch.
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A stand should be uniform and dense for best results. Stand conditions, particularly the
vegetative coverage, will determine the extent of remedial actions, such as seedbed
preparation and reseeding. A qualified design professional should be consulted to advise
on remedial actions. Consider no-till planting,

Fertilizing
If vegetation fails to grow, have the soil tested to determine whether its pH is in the
correct range or whether nutrient deficiency is a problem.
Satisfactory establishment may require refertilizing the stand, especially if the planting is
made early in the planting season. Follow soil-test recommendations or the specifications
provided to establish the planting.
Mowing
Temporary plantings may be mowed and baled or simply mowed to complement the use
of the site.
Millet, rye, and wheat may be mowed, but no lower than 6” (closer mowing may damage
the stand).
Ryegrass is tolerant of most mowing regimes and may be mowed often and as close as 4"
to 6" if this regime is started before it attains tall growth (over 8").
Bermuda grass is tolerant of most mowing regimes and can be mowed often and close, if
so desired, during its growing season.
References
Volume 1
Chapter 2
Vegetation for Erosion and Sediment Control 2-10
Chapter 4
Land Grading (L.G) 4-16
Topsoiling (TSG) 4-20
Mulching (MU) 4-48
Permanent Seeding (PS) 4-53

Appendices Volume

Appendix G

MDOT Vegetation Schedule G-1
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Dust Control (DC)

Practice Description
Dust control includes a wide range of techniques that prevent or reduce
movement of wind-borne soil particles (dust) during land disturbing activities.
This practice applies to construction routes and other disturbed areas where on-
site and off-site damage or hazards may occur if dust is not controlled.

Planning Considerations
Construction activities that disturb soil can be a significant source of air
pollution. Large quantities of dust can be generated, especially in “heavy”
construction activities such as land grading for road construction and
commercial, industrial, or subdivision development.

The scheduling of construction operations so that the least amount of area is
disturbed at one time is important in planning for dust control.

The greatest dust problems occur during dry periods. Therefore, to the extent
practicable, do not expose large areas of bare soil during drought conditions.

Where wind erosion is a potential cause of dust problems, preserving vegetation
should be considered as a passive measure. Leave undisturbed buffer areas
between graded areas wherever possible.

Installing temporary- or permanent- surface stabilization measures immediately
after completing land grading will minimize dust problems.
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Design Criteria and Construction
Dust-control requirements should be designed by a qualified design professional
and plans and specifications should be made available to field personnel prior to
start of construction. Whenever possible, leave vegetated-buffer areas
undisturbed between graded areas.

Scheduling

Schedule construction operations so that the smallest area is disturbed at any one
time.

Permanent Methods

Vegetative Cover
For disturbed areas not subject to traffic, vegetation provides the most
practical method of dust control. Establish vegetative cover according to the
Permanent Seeding or Temporary Seeding Practice.

Topsoiling
This entails covering the surface with less erosive soil material. See
Topsoiling Practice for guidance.

Stone

Stone used to stabilize construction roads can also be effective for dust
control. Stone should be spread a minimum of 6" thick over construction
roads in the disturbed area. For heavily traveled roads or roads subjected to
heavy loads, the stone thickness should be 8" to 10”. A non-woven geotextile
meeting the requirements shown in the Table DC-1 for Class IV geotextiles
should be used under the rock when the subgrade is soft or the blow count is
less than 10.

Temporary Methods

Mulches
Mulch offers a fast, effective means of controlling dust when properly
applied. See Mulching Practice for guidelines on planning and installing the
practice.

Temporary Vegetative Cover
For disturbed areas where no activity is anticipated for 14 days or longer,
temporary seeding can effectively control dust. Establish vegetative cover
according to Temporary Seeding Practice guidelines.

Calcium Chloride
Calcium chloride may be applied by mechanical spreader as loose, dry
granules or flakes at a rate that keeps the surface moist, but not so high as to
cause water pollution or plant damage. Sites may need to be retreated
because the product degrades over time.
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Table DC-1  Requirements for Nonwoven Geotextile

Property Test method Class | Class Il Class il Class IV

Tensile strength (ib) ’ grsapfegt‘;&z rﬁgimum t1nZ§gimum 80 minimum ;'?ir?imum

Elongation at failure (%) * ASTM D 4632 2 50 z 50 z 50 z 50

Puncture (pounds) ASTM D 4833 80 minimum 60 minimum 40 minimum 40 minimum
ASTM D 4355

Ultraviolet light (%
residual tensile strength)

150-hr exposure 70 minimum 70 minimum 70 minimum 70 minimum

Apparent opening size

As specified As specified As specified As specified

(AOS) ASTM D 4751 max.no.40° max.no.40°® max.no40®  max. no.40’
- 0.70 0.70 0.70 0.10
Permittivity sec-1 ASTM D 4401 minimum minimum minimum minimum

Table copied from NRCS Material Specification 592.

1

Heat-bonded or resin-bonded geotextile may be used for classes lll and IV. They are particularly well
suited to class IV. Needle-punched geotextile are required for all other classes.

Minimum average roli value (weakest principal direction).

U.S. standard sieve size.

Spray-on Adhesives

Spray-on adhesives may be used on mineral soils for dust control. Traffic
must be kept off treated areas to prevent the product from becoming
ineffective. Examples of spray-on adhesives for use in dust control are listed
in Table DC-2.

Table DC-2  Spray-on Adhesives for Dust Control on Mineral Soil

Material Water Dilution Type of Nozzle Apply GallAc
Latex Emulsion 12.5:1 Fine Spray 235
Resin In Water 4:1 Fine Spray 300

Chemical Stabilization (CHS)

PAM may be used on mineral soils for dust control. Traffic must be kept off
treated areas to prevent the product from becoming ineffective. The
manufacturer or supplier shall provide written application methods for PAM
and PAM mixtures. The application method shall ensure uniform coverage
to the target and avoid drift to non-target areas including waters of the State.
The manufacturer or supplier shall also provide written instructions to ensure
proper safety, storage, and mixing of the product. Refer to the Planning
Considerations for Chemical Stabilization (PAM) Practice for planning
considerations before deciding to use this product.
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Sprinkling or Irrigation

Tillage

Barriers

Sprinkling is especially effective for dust control on haul roads and other
traffic routes. Sprinkle the site until the surface is wet. Repeat as needed.
Also, bare areas may be kept wet with irrigation to control dust as an
emergency treatment.

Tillage is used to roughen the site and bring clods and moist soil to the

surface. This is a temporary emergency measure that can be used on large,

open, disturbed areas as soon as soil blowing starts. Begin tilling on the
windward edge of the site. The depth of tillage is determined by the depth to

moist soil and the amount of moist soil desired at the surface. In sandy soils,

the depth to moist soil s e A S S TR I
may make tillage = ; b
impractical.

A board fence, wind
fence, sediment fence,
hay bales, or similar
barriers can control air
currents and blowing
soil. Place barriers
perpendicular to
prevailing air currents
at intervals about 15
times the barrier -
height- Figure 1 Sand Fence (http //www gulfmcx org/crp/7004/fence _|pg)

Street Cleaning
Use a street sweeper to remove the source materials.

Maintenance

Check construction site during vehicular traffic or windy conditions to see
if measures are working adequately. Maintain dust-control measures
continuously throughout dry-weather periods, until all disturbed areas
have been stabilized.

References

BMPs from Volume 1

Chapter 4

Topsoiling (TSG) 4-20
Chemical Stabilization (CHS) 4-25
Mulching (MU) 4-48
Permanent Seeding (PS) 4-53
Temporary Seeding (TS) 4-103
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Soil Map—Lauderdale County, Mississippi

Waters International Trucks

Map Unit Legend

Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

SmB2

Sweatman fine sandy loam, 2

to 5 percent slopes,
moderately eroded

12.0

43.1%

SmD2

Sweatman fine sandy loam, 8

to 15 percent slopes,
moderately eroded

15.8

56.9%

Totals for Area of Interest

27.8

100.0%

UsDA  Natural Resources
== Conservation Service

Web Soil Survey

National Cooperative Soil Survey

4/25/2025
Page 3 of 3
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

1 2

£ £ £

Legend
d. Origin Description

SCS Runoff Pre-Construction 1

SCS Runoff Pre Construction 2

SCS Runoff Pre Construction 3
Combine Pre-Construction Total
SCS Runoff Post Construction 1

SCS Runoff Post Construction 2

SCS Runoff Post Construction 3
Combine Combine Post Construction
Reservoir(i) Route Drainage

cooo\lcncn.bwm—xl:é

Project: Waters International Stormwater Calcs.gpw Monday, 04 / 28 / 2025




2
Hydrograph Return Period Recap

draflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 |SCSRunoff | = | - 3894 | - | e 8.520 1191 | - | - Pre-Construction 1

2 |SCSRunoff | - | - 3115 | - | e 6.816 9532 | - | - Pre Construction 2

3 |SCSRunoff | - | - 3127 | e | - 6.841 9.567 | - | e Pre Construction 3

4 |Combine 1,2,3 | - 1014 | - | - 22.18 31.01 | - | e Pre-Construction Total

5 |SCS Runoff | - | s 20.39 | - | e 31.84 3939 | - | e Post Construction 1

6 |SCSRunoff | ———- | - 2197 | - | e 34.49 4276 | - | - Post Construction 2

7 |SCSRunoff | - | e 2785 | - | - 43.49 5380 | - | - Post Construction 3

8 |Combine 6,7 | - 46.34 | - | - 72.56 89.87 | - | e Combine Post Construction

9 |Reservoir(i) 8 | - 6.862 | - | - 15.65 1897 | - | - Route Drainage

Proj. file: Waters International Stormwater Calcs.gpw Monday, 04 / 28 / 2025
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 3.894 10 610 34955 | - | e | e Pre-Construction 1
2 SCS Runoff 3.115 10 610 27,964 | - | emeeee | emeeen Pre Construction 2
3 |SCS Runoff 3.127 10 610 28,066 | - | e | e Pre Construction 3
4 |Combine 10.14 10 610 90,985 1,2,3 | —— | Pre-Construction Total
5 |SCS Runoff 20.39 2 716 42,631 | - | | e Post Construction 1
6 |SCS Runoff 21.97 2 722 62,720 | - | e - Post Construction 2
7 SCS Runoff 27.85 2 716 58,228 | e | e | e Post Construction 3
8 |Combine 46.34 2 718 120,949 6,7 | e e Combine Post Construction
9 |Reservoir(i) 6.862 2 782 120,756 8 417.73 70,223 Route Drainage

Waters International Stormwater Calcs.gpw | Return Period: 2 Year Monday, 04 / 28 / 2025




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 1

Pre-Construction 1

Hydrograph type = SCS Runoff Peak discharge = 3.894 cfs

Storm frequency = 2yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 34,955 cuft

Drainage area = 6.850 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.20 min

Total precip. = 4.35in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre-Construction 1

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 AN 1.00

\\
\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 1
Pre-Construction 1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.240 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 4.35 0.00

Land slope (%) = 3.81 0.00 0.00
Travel Time (min) = 22.78 + 0.00 + 0.00 = 22.78
Shallow Concentrated Flow

Flow length (ft) = 250.00 0.00 0.00

Watercourse slope (%) = 3.29 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.93 0.00 0.00
Travel Time (min) = 1.42 + 0.00 + 0.00 = 142
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) ({01)0.0 0.0 0.0

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

Total Travel TimMe, TC cuuiieiiiiiiiiireiirei e rres s res s renssrnssrasssensssnsssanssenssenns 24.20 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 2

Pre Construction 2

Hydrograph type = SCS Runoff Peak discharge = 3.115cfs

Storm frequency = 2yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 27,964 cuft

Drainage area = 5.480 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.50 min

Total precip. = 4.35in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 2

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
4.00 4.00
3.00 ﬁ 3.00
2.00 2.00
1.00 \\ 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 2
Pre Construction 2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.240 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 0.00 0.00

Land slope (%) = 3.50 0.00 0.00
Travel Time (min) = 23.56 + 0.00 + 0.00 = 23.56
Shallow Concentrated Flow

Flow length (ft) = 170.00 0.00 0.00

Watercourse slope (%) = 3.90 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.19 0.00 0.00
Travel Time (min) = 0.89 + 0.00 + 0.00 = 0.89
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) ({01)0.0 0.0 0.0

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

Total Travel TimMe, TC cuuiieiiiiiiiiireiirei e rres s res s renssrnssrasssensssnsssanssenssenns 24.50 min



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 3

Pre Construction 3

Hydrograph type = SCS Runoff Peak discharge = 3.127 cfs

Storm frequency = 2yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 28,066 cuft

Drainage area = 5.500 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.40 min

Total precip. = 4.35in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 3

Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
4.00 4.00
3.00 ﬁ 3.00
2.00 2.00
1.00 \\ 1.00

\\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No

.3



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 3
Pre Construction 3
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.240 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 4.35 0.00

Land slope (%) = 1.66 0.00 0.00
Travel Time (min) = 31.76 + 0.00 + 0.00 = 31.76
Shallow Concentrated Flow

Flow length (ft) = 130.00 43.00 0.00

Watercourse slope (%) = 6.91 21.00 0.00

Surface description = Unpaved Unpaved Paved

Average velocity (ft/s) =4.24 7.39 0.00
Travel Time (min) = 0.51 + 0.10 + 0.00 = 0.61
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

0.00

Travel Time (min) 0.00 + 0.00 + 0.00

Total Travel TimMe, TC cuuiieiiiiiiiiireiirei e rres s res s renssrnssrasssensssnsssanssenssenns 32.40 min



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4

Pre-Construction Total

Monday, 04 / 28 / 2025

Hydrograph type = Combine Peak discharge = 10.14 cfs
Storm frequency = 2yrs Time to peak = 610 min
Time interval = 10 min Hyd. volume = 90,985 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 17.830 ac
Pre-Construction Total
Q (cfs) Hyd. No. 4 - 2 Year Q (cfs)
12.00 12.00
10.00 i 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 — 2.00
\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
—— Hyd No. 4 —— Hyd No. 1 —— Hyd No. 2 —— Hyd No. 3



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 5

Post Construction 1

Monday, 04 / 28 / 2025

Hydrograph type = SCS Runoff Peak discharge = 20.39 cfs
Storm frequency = 2yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 42,631 cuft
Drainage area = 4100 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 3.20 min
Total precip. = 4.35in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Post Construction 1
Q (cfs) Hyd. No. 5 - 2 Year Q (cfs)
21.00 21.00
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 ‘) — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320
Time (min)

——— Hyd No. 5
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 5
Post Construction 1
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 0.00 0.00

Land slope (%) = 1.70 0.00 0.00
Travel Time (min) = 2.67 + 0.00 + 0.00 = 2.67
Shallow Concentrated Flow

Flow length (ft) = 115.00 0.00 0.00

Watercourse slope (%) = 6.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.95 0.00 0.00
Travel Time (min) = 0.48 + 0.00 + 0.00 = 048
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) ({01)0.0 0.0 0.0

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

Total Travel TIMe, TC c.oiiii i rm s s e s s rsa e raa s sa s rm s ennsmnsans 3.20 min



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 6

Post Construction 2

Hydrograph type = SCS Runoff
Storm frequency = 2yrs

Time interval = 2min
Drainage area = 5.800 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 4.35in
Storm duration = 24 hrs

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

Monday, 04 / 28 / 2025

21.97 cfs
722 min
62,720 cuft
88

0 ft

13.80 min
Type Il
484

Post Construction 2

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
W
0.00 o 0.00

0 120 240

——— Hyd No. 6

360 480 600 720 840

960 1080 1200

1320 1440 1560

Time (min)
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 6
Post Construction 2
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 0.00 0.00

Land slope (%) = 1.30 0.00 0.00
Travel Time (min) = 2.97 + 0.00 + 0.00 = 297
Shallow Concentrated Flow

Flow length (ft) = 741.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.14 0.00 0.00
Travel Time (min) = 10.82 + 0.00 + 0.00 = 10.82
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) ({01)0.0 0.0 0.0

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

Total Travel TimMe, TC cuuiieiiiiiiiiireiirei e rres s res s renssrnssrasssensssnsssanssenssenns 13.80 min



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 7

Post Construction 3

Monday, 04 / 28 / 2025

Hydrograph type = SCS Runoff Peak discharge = 27.85cfs
Storm frequency = 2yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 58,228 cuft
Drainage area = 5.600 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 4.10 min
Total precip. = 4.35in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 3
Q (cfs) Hyd. No. 7 - 2 Year Q (cfs)
28.00 28.00
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 ’) — 0.00
0 120 240 360 480 600 720 840 960 1200 1320
Time (min)

——— Hyd No. 7
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 7
Post Construction 3
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 4.35 0.00 0.00

Land slope (%) = 0.60 0.00 0.00
Travel Time (min) = 4.05 + 0.00 + 0.00 = 4.05
Shallow Concentrated Flow

Flow length (ft) = 30.00 0.00 0.00

Watercourse slope (%) = 16.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =6.45 0.00 0.00
Travel Time (min) = 0.08 + 0.00 + 0.00 = 0.08
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) ({01)0.0 0.0 0.0

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

Total Travel TimMe, TC cuuiieiiiiiiiiireiirei e rres s res s renssrnssrasssensssnsssanssenssenns 4.10 min



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 8

Combine Post Construction

Hydrograph type = Combine Peak discharge = 46.34 cfs

Storm frequency = 2yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 120,949 cuft

Inflow hyds. =6,7 Contrib. drain. area = 11.400 ac

Combine Post Construction

Q (cfs) Hyd. No. 8 -- 2 Year Q (cfs)

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

\
0.00 e 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 8 —— Hyd No. 6 = Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
Hyd. No. 9
Route Drainage

Hydrograph type Reservoir (Interconnected)  Peak discharge

Storm frequency = 2yrs Time to peak
Time interval = 2min Hyd. volume
Bope:nBaord = East Pond Ponk:nford
Inflow hyd. = 8 - Combine Post ConstructionOther Inflow hyd.
Max. Elevation = 417.73 ft Max. Elevation
Max. Storage = 29,265 cuft Max. Storage

Monday, 04 / 28 / 2025

6.862 cfs
782 min
120,756 cuft
South Pond
None
415.04 ft
40,958 cuft

Interconnected Pond Routing. Storage Indication method used.

Route Drainage

Q(cfs) Hyd. No. 9 -- 2 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 >\ 0.00

0 120 240 360 480 600 720 840 960 1080 1200

1320 1440 1560

Time (min)

—— Hyd No. 9 —— Hyd No. 8 [ | Total storage used = 70,223 cuft

Outflow Pond 1
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 8.520 10 610 68,554 | - | e - Pre-Construction 1
2 SCS Runoff 6.816 10 610 54,843 | e | e | e Pre Construction 2
3 |SCS Runoff 6.841 10 610 55,044 | - | e e Pre Construction 3
4 |Combine 22.18 10 610 178,441 1,2,3 | - | e Pre-Construction Total
5 |SCS Runoff 31.84 2 716 68,447 | - | | e Post Construction 1
6 |SCS Runoff 34.49 2 722 100,700 | - | = - Post Construction 2
7 |SCS Runoff 43.49 2 716 93488 | @ | | Post Construction 3
8 |Combine 72.56 2 718 194,188 6,7 | e e Combine Post Construction
9 |Reservoir(i) 15.65 2 782 193,991 8 418.39 106,592 Route Drainage

Waters International Stormwater Calcs.gpw | Return Period: 10 Year Monday, 04 / 28 / 2025
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 1

Pre-Construction 1

Hydrograph type = SCS Runoff Peak discharge = 8.520 cfs

Storm frequency = 10 yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 68,554 cuft

Drainage area = 6.850 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.20 min

Total precip. = 6.291in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre-Construction 1

Q (cfs) Hyd. No. 1 -- 10 Year Q (cfs)

10.00 10.00
8.00 w\ 8.00
6.00 6.00
4.00 4.00
2.00 \\ 2.00

\\\\\
0.00 — N\ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 2

Pre Construction 2

Hydrograph type = SCS Runoff Peak discharge = 6.816 cfs

Storm frequency = 10 yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 54,843 cuft

Drainage area = 5.480 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.50 min

Total precip. = 6.291in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 2

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 \\ 2.00
1.00 J 1.00

\\
\
0.00 — 0.00
0 120 240 360 480 600 720 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No

.2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 3

Pre Construction 3

Hydrograph type = SCS Runoff Peak discharge = 6.841 cfs

Storm frequency = 10 yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 55,044 cuft

Drainage area = 5.500 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.40 min

Total precip. = 6.291in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 3

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
7.00 7.00
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 \\ 2.00
1.00 } \\ 1.00

\\
\
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—— Hyd No

.3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4

Pre-Construction Total

Monday, 04 / 28 / 2025

Hydrograph type = Combine Peak discharge = 22.18 cfs
Storm frequency = 10 yrs Time to peak = 610 min
Time interval = 10 min Hyd. volume = 178,441 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 17.830 ac
Pre-Construction Total
Q (cfs) Hyd. No. 4 - 10 Year Q (cfs)
24.00 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
k\ —
%—T\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
—— Hyd No. 4 —— Hyd No. 1 —— Hyd No. 2 —— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 5
Post Construction 1
Hydrograph type = SCS Runoff Peak discharge = 31.84 cfs
Storm frequency = 10 yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 68,447 cuft
Drainage area = 4100 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 3.20 min
Total precip. = 6.29in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 1
Q (cfs) Hyd. No. 5 -- 10 Year Q (cfs)
35.00 35.00
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00
5.00 5.00
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

——— Hyd No. 5
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 6

Post Construction 2

Hydrograph type = SCS Runoff Peak discharge = 34.49 cfs

Storm frequency = 10 yrs Time to peak = 722 min

Time interval = 2min Hyd. volume = 100,700 cuft

Drainage area = 5.800 ac Curve number = 88

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 13.80 min

Total precip. = 6.29in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

Post Construction 2

Q (cfs) Hyd. No. 6 -- 10 Year Q (cfs)

35.00 35.00

30.00 30.00

25.00 25.00

20.00 20.00

15.00 15.00

10.00 10.00

5.00 ) 5.00
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 7
Post Construction 3
Hydrograph type = SCS Runoff Peak discharge = 43.49 cfs
Storm frequency = 10 yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 93,488 cuft
Drainage area = 5.600 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 4.10 min
Total precip. = 6.29in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 3
Q (cfs) Hyd. No. 7 -- 10 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 0.00
0 120 240 360 480 720 840 960 1080 1200
Time (min)

——— Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 8

Combine Post Construction

Monday, 04 / 28 / 2025

Hydrograph type = Combine Peak discharge = 72.56 cfs
Storm frequency = 10 yrs Time to peak = 718 min
Time interval = 2min Hyd. volume = 194,188 cuft
Inflow hyds. =6,7 Contrib. drain. area = 11.400 ac
Combine Post Construction
Q (cfs) Hyd. No. 8 -- 10 Year Q (cfs)
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
I —
0.00 e e ().00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 8

—— Hyd No. 6

= Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Monday, 04 / 28 / 2025

Hyd. No. 9

Route Drainage

Hydrograph type = Reservoir (Interconnected)  Peak discharge = 15.65 cfs

Storm frequency = 10 yrs Time to peak = 782 min

Time interval = 2min Hyd. volume = 193,991 cuft

Bope:nBaord = East Pond Ponk:nford = South Pond

Inflow hyd. = 8 - Combine Post ConstructionOther Inflow hyd. = None

Max. Elevation = 418.39 ft Max. Elevation = 415.48 ft

Max. Storage = 54,593 cuft Max. Storage = 51,999 cuft

Interconnected Pond Routing. Storage Indication method used.

Route Drainage

Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs)

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 >\ 20.00

10.00 \ 10.00

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
—— Hyd No. 9 —— Hyd No. 8 [ | Total storage used = 106,592 cuft

Outflow Pond 1
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Hyd. |Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs) (min) (min) (cuft) (ft) (cuft)
1 SCS Runoff 11.91 10 610 93,130 | - | e - Pre-Construction 1
2 |SCS Runoff 9.532 10 610 74504 | - | | Pre Construction 2
3 |SCS Runoff 9.567 10 610 74776 | | e e Pre Construction 3
4 |Combine 31.01 10 610 242,409 1,2,3 | - | e Pre-Construction Total
5 |SCS Runoff 39.39 2 716 85,923 | - | e e Post Construction 1
6 |SCS Runoff 42.76 2 722 126,411 | = | | e Post Construction 2
7 SCS Runoff 53.80 2 716 117,358 | - | e | emeeen Post Construction 3
8 |Combine 89.87 2 718 243,769 6,7 | e e Combine Post Construction
9 |Reservoir(i) 18.97 2 784 243,574 8 418.78 128,309 Route Drainage

Waters International Stormwater Calcs.gpw | Return Period: 25 Year Monday, 04 / 28 / 2025
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 1

Pre-Construction 1

Hydrograph type = SCS Runoff Peak discharge = 11.91 cfs

Storm frequency = 25yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 93,130 cuft

Drainage area = 6.850 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.20 min

Total precip. = 7.58in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre-Construction 1

Q (cfs) Hyd. No. 1 - 25 Year Q (cfs)

12.00 12.00

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 } \ 2.00

\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 1
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 2

Pre Construction 2

Hydrograph type = SCS Runoff Peak discharge = 9.532 cfs

Storm frequency = 25yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 74,504 cuft

Drainage area = 5.480 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.50 min

Total precip. = 7.58in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 2

Q (cfs) Hyd. No. 2 -- 25 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 AN 2.00

\\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No.

2
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 3

Pre Construction 3

Hydrograph type = SCS Runoff Peak discharge = 9.567 cfs

Storm frequency = 25yrs Time to peak = 610 min

Time interval = 10 min Hyd. volume = 74,776 cuft

Drainage area = 5.500 ac Curve number = 69

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 32.40 min

Total precip. = 7.58in Distribution = Type |

Storm duration = 24 hrs Shape factor = 484

Pre Construction 3

Q (cfs) Hyd. No. 3 -- 25 Year Q (cfs)

10.00 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 AN 2.00

\\\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
——— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Hyd. No. 4

Pre-Construction Total

Monday, 04 / 28 / 2025

Hydrograph type = Combine Peak discharge = 31.01 cfs
Storm frequency = 25yrs Time to peak = 610 min
Time interval = 10 min Hyd. volume = 242,409 cuft
Inflow hyds. =1,2,3 Contrib. drain. area = 17.830 ac
Pre-Construction Total
Q (cfs) Hyd. No. 4 - 25 Year Q (cfs)
35.00 35.00
30.00 ﬁ 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 A 10.00
5.00 } ™ 5.00
& \ [ —
%-aﬂ_* I —
0.00 L — 0.00

0 120 240 360 480 600 720 840

—— Hyd No. 4 —— Hyd No. 1 —— Hyd No. 2

960 1080 1200

1320 1440 1560

Time (min)

—— Hyd No. 3
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 5
Post Construction 1
Hydrograph type = SCS Runoff Peak discharge = 39.39 cfs
Storm frequency = 25yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 85,923 cuft
Drainage area = 4100 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 3.20 min
Total precip. = 7.58in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 1

Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

——— Hyd No. 5



Hydrograph Report

35

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 6
Post Construction 2
Hydrograph type = SCS Runoff Peak discharge = 42.76 cfs
Storm frequency = 25yrs Time to peak = 722 min
Time interval = 2min Hyd. volume = 126,411 cuft
Drainage area = 5.800 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 13.80 min
Total precip. = 7.58in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 2
Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 — 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 6
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Monday, 04 / 28 / 2025

Hyd. No. 7
Post Construction 3
Hydrograph type = SCS Runoff Peak discharge = 53.80 cfs
Storm frequency = 25yrs Time to peak = 716 min
Time interval = 2min Hyd. volume = 117,358 cuft
Drainage area = 5.600 ac Curve number = 88
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 4.10 min
Total precip. = 7.58in Distribution = Typelll
Storm duration = 24 hrs Shape factor = 484
Post Construction 3
Q (cfs) Hyd. No. 7 -- 25 Year Q (cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 o 0.00
0 120 240 360 480 600 720 840 960 1080 1200
Time (min)

——— Hyd No. 7



Hydrograph Report

37

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Monday, 04 / 28 / 2025

Hyd. No. 8

Combine Post Construction

Hydrograph type = Combine Peak discharge = 89.87 cfs

Storm frequency = 25yrs Time to peak = 718 min

Time interval = 2min Hyd. volume = 243,769 cuft

Inflow hyds. =6,7 Contrib. drain. area = 11.400 ac

Combine Post Construction

Q (cfs) Hyd. No. 8 - 25 Year Q (cfs)

90.00 90.00

80.00 80.00

70.00 70.00

60.00 60.00

50.00 50.00

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

\
0.00 e et 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)

——— Hyd No. 8 —— Hyd No. 6 = Hyd No. 7
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Monday, 04 / 28 / 2025
Hyd. No. 9
Route Drainage
Hydrograph type = Reservoir (Interconnected)  Peak discharge = 18.97 cfs
Storm frequency = 25yrs Time to peak = 784 min
Time interval = 2min Hyd. volume = 243,574 cuft
Bope:nBaord = East Pond Ponk:nford = South Pond
Inflow hyd. = 8 - Combine Post ConstructionOther Inflow hyd. = None
Max. Elevation = 418.78 ft Max. Elevation = 415.60 ft
Max. Storage = 73,255 cuft Max. Storage = 55,054 cuft
Interconnected Pond Routing. Storage Indication method used.
Route Drainage
Q (cfs) Hyd. No. 9 -- 25 Year Q (cfs)
90.00 90.00
80.00 80.00
70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 \/\ 20.00
10.00 10.00
SS=8
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Time (min)
—— Hyd No. 9 —— Hyd No. 8 [ | Total storage used = 128,309 cuft

Outflow Pond 1
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