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Section 1 PROJECT OVERVIEW
1.1 Narrative (CGP Section 3.2.1)

Construction Activities and BMP Summary

This report details the storm water management system for Caliber Collision located at
710 SE Blue Parkway, Lee’s Summit, Missouri in Jackson County.

The subject property is currently undeveloped and is approximately 1.38 acres in size. It
is bordered by SE 7t Terrace to the north, Calvert’s Express Auto Service & Tire to the
east, SE Blue Parkway to the south, and a vacant (undeveloped) property to the
immediate west. West of the small vacant property is Lawn and Leasure of Lee’s
Summit, Inc. The property to be developed is owned now/formerly by Thomas Anthony
Kraft Trust and is zoned CP-2, Planned Community Commercial. Note that the entities
listed above owned or occupied the surrounding properties per the Jackson County GIS at
the time this report was drafted.

Development will consist of the construction of an approximately 11,600 square foot
Caliber Collision automotive collision repair facility, all associated utilities, vehicle
storage area, parking areas, grading, landscaping, and stormwater management facilities.
A StormTech Underground Detention System is proposed for the developed site’s
stormwater runoff requirements. This underground detention system consists of 45 high
MC-3500 Chambers with 9” of stone below and 12 “of stone above it with total storage
height of 66” from elev. 2008.5 to elev. 2014.0. The outfall of the underground detention
system is to exit the site via a storm sewer to an existing catch basin storm structure
located within the existing drainage easement at the northeast of the site in Lot 3
Chapman Plaza II. All of the runoff from the developed site (approximately 1.1 acres in
total) is captured by/treated by the underground detention system. A storm sewer is
provided along the north of site to by-pass the runoff from future development at west of
the site. The construction activities for the Caliber Collision discussed above will disturb
approximately 1.30 acres.

This site is located within the Missouri River Watershed Drainage Basin. The Caliber
Collision site discharges to the SE 7th Terrace right-of-way, which drains to the East Fork
Little Blue River, a tributary of the Blue River.

Perimeter Control BMP’s will be installed prior to the initiation of the mass
clearing/grubbing and grading of the site. Rows of silt fence, a stabilized construction
entrance, and inlet protection measures will be the primary sediment control measures
used during the lifespan of all construction activities, until final stabilization is reached.

Construction activities for this project will be implemented in two distinct phases. Once
all permits are received and the City of Lee’s Summit is notified, all meetings will be
held and only then after are construction activities allowed to commence. The first
activity will be to install the erosion control measures. This includes installation of all
perimeter controls, the construction entrance, the temporary truck wash area, and the inlet
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protection measures at the existing inlets. The remaining construction control items such
as the SWPPP sign, the temporary soil stockpile area and designated construction
equipment parking area can also be installed at this time. After these are installed,
removal of the gravel drives on site may be removed and general “clearing and grubbing”
of the site’s surface may be begin. Temporary seeding and mulch stabilization shall be
added to all areas where work will be ceased for a period of more than 14 days. Also,
once the area to be utilized as the temporary stockpile area is confirmed, it shall also be
stabilized with temporary seeding.

The second phase of construction shall include construction of the site’s proposed
elements, general grading and earthwork activities, utility installations, landscaping, and
all components detailed in this project’s Site Development Plans. Before grading is to
commence, it is the responsibility of the contractor to inspect and maintain all BMP’s,
replacing/repairing them as necessary. Once inspected, the site’s grading can begin.
Permanent seeding shall be applied to all areas as soon as they are complete. Although
not proposed for this development, Erosion Control Blankets are to be installed on all
intermediate slopes that exceed 3:1. The building pad area is also to be graded at this time
so that building construction can commence. Next, all utilities, the underground detention
system, storm sewers, and storm drain structures are to be installed. Inlet protection
measures shall be installed at each catch basin as they are constructed. The contractor is
also responsible for installing a concrete washout prior to all concrete installation; after
installation, the proposed curb and gutter, sidewalk and all other concrete areas can be
constructed. Paving is to occur at this time as well. Stone base shall be installed in all
paved areas as soon as practicable. The construction exist shall be removed only once the
building pad, parking lot, and driveway have been stabilized with stone base. The
building construction should be completed, along with all the sidewalks, plantings, etc.
As construction nears completion, the temporary BMP’s can be removed as soon as their
contributing drainage areas have been stabilized. Seed and mulch shall be used to
stabilize any disturbed areas during the removal of the temporary BMP’s. Lastly, the
Missouri Department of Environmental Quality shall be contacted for final inspection
and the owner shall be contacted for coordination on filing the Notice of Termination

(NOT).

Pre-Development Conditions

The proposed development is situated on an approximately 1.38-acre tract of land located
at 710 SE 7t Terrace, Lee’s Summit, MO in Jackson County. As discussed above, the
property is currently owned by Thomas Anthony Kraft Trust and is surrounded by the
properties described above. The site generally slopes from the southwest corner of the
property to the northeast corner of the property. Grades drop approximately 6.5 feet over
the site in this slope. The site is undeveloped and consists of a combination of grass and
gravel. These gravel areas on the site appear to be used for drive aisles and parking areas
previously. The site is located in FEMA Zone X, “Area of Minimal Flood Hazard” per
FEMA Map 29095C0438G, effective 01/20/2017. The existing site has Hydrologic Soil
group “C” soil.
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There are no wetlands (jurisdictional or isolated) within the development area. Reference
Appendix A for a soils map showing the various hydrological soil classifications of the
soils on site.

Post-Development Conditions

The area analyzed in the Post-Development condition comprises of 1.1 acres of
developed site from total of 1.38 acres. Visual representations of these areas and their
layout configuration have been provided in Appendix A of this report and is titled the
“Post Development Map”. This area contains the majority of the proposed Caliber
Collision development including the building all the paved parking and curbed areas.
Utilizing proposed curb and gutters, roof leaders, inlets, vegetated swales and the
proposed storm sewer system by Caliber Collision, Post-Development Area will be
routed to the proposed underground detention system.

A hydraulic study was performed that shows the proposed site will be developed to meet
all City of Lee’s Summit Stormwater Management requirements. The on-site storm
system has been designed to meet the requirements in Section 5608.4.C1 Comprehensive
Control as outlined in APWA Section 5600 “Storm Drainage Systems & Facilities”,
which requires the design to “limit the two-year rate less than or equal to 0.5 cfs per site
acre, ten-year rate less than or equal to 2.0 cfs per site acre, 100-yr rate less than or equal
to 3.0 cfs per site acre and 40-hour extended detention of 1.37°/24 hour rainfall. As
previously mentioned, various site constraints prevent a traditional stormwater pond
design. The provided system’s designs primary method of attenuating the requirements
will be via underground storage.

Below is a Flow Rate Summary Table that compares the allowed and actual discharges.

Flow Rate Summary Table

Developed | Storm Allowable Post-Development
Site Area Event (24- | Development Peak | Peak Flow Rates
Acre hour Flow Rate (cfs) (cfs)

duration)
1.1 2-year 0.55 0.31
1.1 10-year 2.2 0.53
1.1 100-year 3.3 2.4

Flooding Issues
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The site is located in FEMA Zone X, “Area of Minimal Flood Hazard” per FEMA Map
29095C0438G, effective 01/20/2017. The existing site has Hydrologic Soil group “C”
soil.

Residential Subdivision Information

Not Applicable

1.2 Stormwater Management and Sediment Control (CGP Section
3.2.2)

Industrial Stormwater Discharges

There are no stormwater discharges associated with industrial activity anticipated as part
of this project.

Erosion Prevention BMPs

As the existing site is cleared and graded to the proposed contours shown on the
Construction Site Plans, erosion prevention BMPs shall be placed throughout the
construction site to aid in the prevention of sediment-laden stormwater runoff. These
BMPs shall be focused at the discharge area for the site. These BMPs shall be focused in
areas with high potential of erosion and shall be applied to all steep slopes equal to or
greater than 3H:1V.

Each erosion prevention measure shall be selected on a site-specific basis and details
have been provided on the Construction Site Plans. The Plans identify all proposed
Erosion Prevention BMPs, and include recommended installation, maintenance, and
inspection procedures.

Examples of Erosion Prevention BMPs are, but are not limited to, surface roughening,
temporary seeding, erosion control blankets, riprap, outlet protection, dust control, and
polyacrylamide (PAM). Information on the design and proper use of Erosion Prevention
BMPs can be located in Chapter 4 of the Missouri DN WPCP.

Sediment Control BMPs

Sediment Control BMPs are designed to remove some of the sediment accumulated
within stormwater runoff, to the best extent practicable. These BMPs help prevent
sediment impacts to adjacent properties and water bodies from stormwater discharges
originating from construction sites.

Typically, these BMPs are placed near each of the site’s outfalls and are installed prior to
clearing and grubbing of the site (before large areas of soil are exposed). However, some
Sediment Control BMPs are either located interior to the construction site or must be
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phased along with construction activities. In these circumstances, the Sediment Control
BMPs are installed during and after mass grading activities. Placement, sizing and
modifications of Sediment Control BMPs should be left to the SWPPP preparer and/or
the Site Engineer. Contractors must consult the SWPPP Preparer as listed at the
front of this SWPPP before making any significant changes to these BMPs.

Each sediment control BMP shall be selected on a site-specific basis. Examples of
Sediment Control BMPs are, but are not limited to sediment traps, sediment basins, silt
fence, rock check dams, rock sediment dikes, diversion dikes, sediment tubes, and inlet
protection. Please consult Chapter 4 of the Missouri DN WPCP for more information on
Sediment Control BMPs.

Structural Control BMPs and Floodplain Placement

This site-specific SWPPP utilizes the following structural control BMPs: an existing
detention pond, permanent vegetated swales and storm sewer systems. These
practices have been designed to either divert flows from exposed soils, to retain/detain
flows, and to otherwise limit the runoff rate and the discharge of pollutants from
disturbed areas of the construction site.

For areas where existing buildings and/or pavements are removed, these areas shall be
brought to final grade as soon as possible, and permanent stabilization shall be installed
immediately upon achieving final grade, either in the form of permanent
seed/groundcover or stone base for pavements and building slabs.

Throughout the lifespan of the construction project this BMP will be installed and
maintained, as required by the SWPPP and the Construction Site Plans, until final
stabilization has been achieved for the areas draining to each BMP. Upon final
stabilization, the structural control BMP must be removed as the conditions show within
the approved Construction Site Plans.

This project does not involve placement of any Structural Control BMPs within the 100-
year floodplain. If any Structural Control BMPs were being proposed within the 100-yr
floodplain, approval would be required from the local regulating agency, since MO DNR
does not have the authority to regulate within the associated flood plains. Approvals
from the local agency will be located in Appendix C, Additional
Approvals/Certifications of this SWPPP. If the required approval is not located in this
SWPPP, please contact the Primary Permittee listed on the title sheet of this SWPPP
before performing work within the floodplain.

Construction Entrances and Dust Control

All access areas into and out of the limits of disturbance, as shown on the Construction
Site Plans, are required to be equipped with a construction entrance. The use of this BMP
will limit the amount of sediment being transported by construction vehicles onto existing
roadways or other impervious areas. Any tracked sediment, along with any attached
pollutants, deposited on impervious areas could be washed downstream during the next
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rain event. Each construction entrance must be installed as shown in the details section
of the Construction Site Plans.

If a new entrance or exit is required, that is not shown on the Plans, install the
construction entrance as noted by the construction entrance detail, mark the location on
the Plans and make a record of this minor modification in the SWPPP’s modification log,
which is located within one of the appendices of the On-site SWPPP.

Each stabilized construction entrance should be used in conjunction with street sweeping
measures if it becomes apparent that sediment is still being tracked onto adjacent
impervious areas, even with the use of the construction entrance. Additionally, wheel
washing may be required for all vehicles which exit the construction site either full-time
or on an intermittent basis.

During extremely dry conditions, drought, and/or excessive winds, the construction site
should be treated for dust control to prevent the suspension of fine sediment particles into
the air, being carried offsite, and deposited on adjacent properties or surface waters. This
practice may not be directly called out on the Construction Site Plans. A water tanker
used to spray the soil down should be an effective way to prevent excessive dust at a
construction site. Any other dust control practices should be discussed with the SWPPP
preparer prior to implementation.

Water Quality BMPs during Construction

Site-specific water quality BMPs (e.g., sediment basins, sediment traps, rock check dams,
and rock sediment dikes) must be installed prior to the mass clearing, grubbing and
grading of the site, and must be kept in functioning order throughout the lifespan of all
construction activities. Each of these BMPs must be maintained and inspected until all
areas draining to these BMPs have reached final stabilization, approved by the
construction site inspector or the SWPPP Preparer, and recorded within the stabilization
log, located as an appendix of the On-site SWPPP.

The location, installation procedures, and maintenance procedures for each water quality
BMP can be found within the approved Construction Site Plans.

Post-Construction Water Quality

All construction sites disturbing 5 acres or more, including construction activities
associated with Larger Common Plans disturbing 5 acres or more (for sites located within
an MS4 this may be 1 acre or more), must be designed to treat water quality post-
construction. These water quality controls must be installed and stabilized prior to
terminating coverage under the CGP. These controls will require routine maintenance to
remain functional; this is to be conducted by the Primary Permittee or the entity that
accepts responsibility for these structures once construction has been completed.
Additional information, including permanent maintenance and inspection procedures, can
be found in Appendix C of the OS-SWPPP or within the construction site plans.

Upon final stabilization, each construction site will have to make the transition from
temporary BMPs to permanent BMPs. This transition may include the conversion of a
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sediment basin to a detention basin, a sediment trap to a bioretention area, or diversion
swales to permanently vegetated swales. All post-construction (permanent) water quality
and water quantity BMPs are identified in the final phase of the Erosion and Sediment
Control located within the construction site plans.

Other Stormwater Management Procedures

Based on the nature, conditions, and/or procedures associated with this construction site,
the following items must be followed and adopted by all those conducting land disturbing
activities at this site:

e All construction debris must be stockpiled in designated areas, which have been
provided with the proper BMPs to prevent the discharge of pollutants through
stormwater runoff from building or other similar materials off-site or into surface
waters.

¢ Any additional waste material or stockpile material (i.e., soil and mulch) must also be
stored in the designated areas as shown on the Construction Site Plans or as the
contractor, responsible for day-day activities at this site, deems appropriate. Silt fence
or an approved equal shall surround all stockpiled materials.

e All parties conducting work at this construction site must be informed of and make
note of pollutant sources, both industrial and construction, at this site, and be
informed of all controls and measures the will be implemented to prevent the
discharge of these pollutants in stormwater runoff.

e Any additional non-stormwater discharges, as referenced in the CGP, should be
eliminated or reduced to the maximum extent feasible. All unpreventable non-
stormwater discharges shall be treated through the approved stormwater management
system before release off-site. Following is a list of allowable non-stormwater
discharges:

» Fire hydrant flushing

=  Wash water without detergents

=  Water used for dust control

= Potable water

* Building wash down water without detergents
* Uncontaminated pavement wash water

=  Uncontaminated condensation from mechanical equipment
= Uncontaminated ground or spring water

= Water from foundation of footing drains

= Uncontaminated excavation dewatering

= Landscape irrigation.

1.3 Sequence of Construction
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The construction sequence for this project is shown below, but can also be seen on
Sheets 4 and 5 of the construction site plans. Each item/step of that construction
sequence has been listed is the sequence that they should be implemented.

For additional information or questions on the sequencing please contact the SWPPP
Preparer or the Permittee referenced on the cover of this SWPPP.

PHASE I

1. SUBMIT PLANS FOR REVIEW

2. OBTAIN GRADING PERMIT (MAY INCLUDE PRE-CONSTRUCTION
CONFERENCE). CONTRACTOR SHALL OBTAIN ALL APPROPRIATE
PERMITS REQUIRED FOR DEMOLITION AND LAND DISTURBANCE
ACTIVITIES.

3. CONTRACTOR SHALL CONTACT CITY OF LEE'S SUMMIT
DEVELOPMENT SERVICES TO SCHEDULE A PRECONSTRUCTION
MEETING AT (816) 969-1200.

4. REMOVE THE MINIMAL AMOUNT OF PERIMETER SITE FEATURES IN
ORDER TO INSTALL STABILIZED CONSTRUCTION EXIT AND SILT
FENCE. ENSURE DRAINAGE IS DIRECTED TOWARDS SILT FENCE.

5. INSTALL INLET PROTECTION AT THE EXISTING STORM STRUCTURE
OFF THE NORTHEAST CORNER OF THE PROPERTY ON THE ADJACENT
PROPERTY.

6. INSTALL SWPPP SIGN, TEMPORARY STOCKPILE AREA, AND
DESIGNATE AN AREA FOR THE PARKING OF CONSTRUCTION
VEHICLES.

6. BEGIN DEMOLITION OF THE SITE FEATURES PER THE DEMOLITION
PLAN. DO NOT BEGIN DEMOLITION OF THE PAVEMENT AND
CONCRETE CURB ALONG SE 7TH TERRACE UNTIL READY TO BEGIN
WATER MAIN INSTALLATION/ CONNECTION.

7. INSTALL CONCRETE WASHOUT AT SITE ENTRANCE/ EXIT

8. INSTALL TEMPORARY SEEDING AND MULCH STABILIZATION TO ALL
AREAS WHERE WORK WILL BE CEASED FOR A PERIOD OF MORE
THAN 7 DAYS.

PHASE II

9. CONTINUALLY INSPECT AND MAINTAIN ALL BMP'S. REPAIR AND
REPLACE ANY BMP'S AS NEEDED.

10. BEGIN GENERAL GRADING OF SITE. APPLY PERMANENT SEEDING TO
ALL AREAS AS SOON AS THEY ARE COMPLETE. DO NOT WAIT UNTIL
JOB COMPLETION TO PERMANENTLY SEED DISTURBED AREAS. ADD
EROSION CONTROL BLANKETS AS NEEDED FOR ALL AREAS WITH
SLOPES THAT EXCEED 3:1.

11. INSTALL UNDERGROUND DETENTION SYSTEM PER CONTECH'S
SPECIFICATIONS AND THE GRADING PLAN. INSTALL STORM SEWERS
AND STRUCTURES. INLET PROTECTION SHALL BE ADDED AT EACH
STRUCTURE IMMEDIATELY  AFTER  THEY HAVE BEEN
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CONSTRUCTED. CONNECT TO EXISTING STORM STRUCTURE AS
SHOWN, REPAIRING/REPLACING ANY APPURTENANCES AS NEEDED.

12. INSTALL UNDERGROUND UTILITIES AND COORDINATE WITH EACH
UTILITY PROVIDER. BRING ALL BUILDING'S UTILITIES TO THE
PROPOSED PAD LOCATION AND CAP FOR FUTURE CONNECTION.

13. INSTALL WATER LINE EXTENSION TO EXISTING MAIN NORTH OF SE
7TH TERRACE. IMMEDIATELY RE-PAVE ASPHALT AND INSTALL
CURB & GUTTER PER CITY OF LEE'S SUMMIT STANDARDS AND
SPECS.

14. COMMENCE GRADING OF BUILDING PAD AND AREAS AROUND
BUILDING PAD.

15. INSTALL CURB AND GUTTER AND FINE GRADE PARKING AREAS.
STONE BASE SHALL BE INSTALLED IN ALL PAVED AREAS AS SOON
AS PRACTICABLE. CONSTRUCTION EXIT SHALL BE REMOVED ONLY
ONCE THE BUILDING PAD, PARKING LOT, AND DRIVEWAY HAVE
BEEN STABILIZED WITH STONE BASE.

16. PAVE SITE AND INSTALL APPROPRIATE INLET PROTECTION DEVICES
FOR PAVED AREAS AS WORK PROGRESSES.

17. COMPLETE BUILDING CONSTRUCTION, SIDEWALKS, PLANTINGS,
ETC.

18. REMOVE TEMPORARY BMP'S AS SOON AS THEIR CONTRIBUTING
DRAINAGE AREAS HAVE BEEN STABILIZED. SEED AND MULCH ANY
DISTURBANCE FROM REMOVAL OF TEMPORARY BMP'S.

19. INSPECT/ CLEAN/ FLUSH UNDERGROUND DETENTION SYSTEM.
CONTRACTOR SHALL CONTACT MANUFACTURER FOR FINAL
INSPECTION AND CERTIFICATION.

20. CONTACT MODNR FOR FINAL INSPECTION AND OWNER FOR
COORDINATION OF FILING THE NOTICE OF TERMINATION (NOT).

1.4 Non-Numeric Effluent Limits

Stormwater Volume and Velocity Control

During the implementation of construction activities, all parties performing work at this
construction site whose work may affect the implementation of the SWPPP must be
informed of and directed on how to comply with this Non-Numeric Effluent Limit, which
requires the management of stormwater runoff within the construction site and at each
outfall. The purpose of this requirement is to control the stormwater volume and velocity
at these locations to minimize erosion.

Specifically, each responsible party should be made aware of the practices that have been
or should be implemented at the construction site to accomplish these particular
stormwater management practices. Below is a list of practices that may be utilized within
the disturbed area and at each outfall at construction sites to control stormwater volume
and velocity:
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Volume Control

Limiting the amount of disturbed area and exposed soils
Staging and/or Phasing of the Construction Sequence;
Sediment Basins and Sediment Traps

Diverting off-site flow around the construction site;
Controlling the Drainage Patterns within the Construction Site;
e Temporary Stabilization of Disturbed Areas.

Velocity Control

e Surface Roughening and/or other Slope Stabilization Practices;

e Level Spreaders, Riprap Plunge Pools and/or other Velocity Dissipation BMPS
located at the Construction Site's and Sediment Basin Outfalls.

e Use of Rock Checks, Sediment Tubes, Etc. in Temporary Diversions Swales and
Ditches.

e Use of Erosion Control Blankets, Turf Reinforcement Mats, and other Non-
Vegetative BMPs that can be used to Quickly Stabilize Disturbed Areas.

The SWPPP Preparer/Engineer should approve any modifications (Additional BMPs or
Changes to Existing BMPs) to address the management of stormwater volume and
velocity prior to implementation. All approved SWPPPs that were issued coverage under
the CGP should include ample BMPs and other control measures to address this specific
Non-Numeric Effluent Limit.

Soil Exposure, Compaction and Preservation

Throughout construction activities, the amount of soil exposed during construction
should be kept to a minimum. This may be accomplished by minimizing the amount the
disturbed area within the permitted Limits of Disturbance (shown on the approved
construction site plans) to only that which is necessary to complete the proposed work.
For areas that have already been disturbed and where construction activities will not
begin for a period of 14 days or more, temporary stabilization techniques must be
implemented.

Prior to implementation of any major grading activities, topsoil is to be preserved by
placing it in areas designated for stockpiling until final grades are reached. Each stockpile
must be equipped with proper sediment and erosion controls to preserve the topsoil and
protect adjacent areas from impacts. Once final grades have been reached, the preserved
topsoil should be utilized to apply to areas identified for stabilization. Topsoil contains
nutrients and organisms that aid in the growth of vegetation.

The Compaction of Soil should also be minimized to the degree practicable during
grading activities. This is especially important during the replacement of topsoil to aid in
a quick establishment of vegetative cover. Compaction of soil may also reduce rainfall's
ability to infiltrate into the soil, increasing the amount of stormwater runoff.

Soil Stabilization

Throughout construction activities, soil stabilization techniques are to be initiated as soon
as practicable whenever any clearing, grading, excavating, or other land-disturbing
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activities have permanently or temporarily ceased on any portion of the construction site
and will not resume for a period exceeding 14 calendar days. For areas where initiating
stabilization measures is infeasible, (e.g., where snow cover, frozen ground, or drought
conditions preclude stabilization), initiate vegetative or non-vegetative stabilization
measures as soon as practicable.

Steep Slopes (Slopes of 30% grade or greater)

All disturbed steep slopes (30% grade, ~3H:1V, or greater), and steep slopes to be
created through grading activities must be managed in a fashion that limits the potential
of erosion along the slopes. All parties whose work is/was responsible for the
creation/disturbance of steep slopes must comply with the following items:

e Minimize the Disturbance of all steep slopes, when possible.

e Divert Concentrated or Channelized Flows of stormwater away from and around
steep slope disturbances.

e Use Specialized BMP Controls including temporary and permanent seeding with
soil binders, erosion control blankets, surface roughening, reducing continuous slope
length with terracing or diversions, gradient terraces, interceptor dikes and swales,
grass-lined channels, pipe slope drains, subsurface drains, level spreaders, check
dams, seep berms, and triangular silt dikes to minimize erosion.

e Initiate Stabilization Measures as soon as practicable on any disturbed steep slope
areas where construction activities have permanently or temporarily ceased, and will
not resume for a period exceeding 7 calendar days.

e A Vegetative and/or Non-Vegetative Cover must be established within 3 working
days from the time that stabilization measures were initiated.

Stabilization of steep slopes should be a priority for those performing work at the
construction site. At the very least, runoff control BMPs should be implemented to
transport stormwater runoff from the top of the slope to the toe of the slope. An example
of this is to install diversion swales along the top of slope and direct the runoff towards
pipe slopes drains to transports the runoff to the toe of the slope. All pipe slope drain
outlets are to be equipped proper outlet protection.

Sediment Discharge Minimization

Permittees, Contractors, and all other parties responsible for conducting land-disturbing
activities are required to install and maintain all erosion and sediment BMPs that are
identified on the approved construction site plans. These BMPs have been designed and
approved to address such factors as the amount, frequency, intensity and duration of
precipitation, the nature of resulting stormwater runoff, and soil characteristics, including
the range of soils particle sizes expected to be present on the construction site. Proper
installation, inspection, and maintenance will allow these BMPs to operate at maximum

efficiencies in order to minimize sediment discharges to the maximum extent practical.

Pollutant Discharge Minimization
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Permittees, Contractors, and all other parties responsible for conducting land-disturbing
activities are required to install, implement, and maintain effective pollution prevention
measures to minimize the discharge of pollutants. At a minimum, the following items
must be implemented:

e Minimize the discharge of pollutants from dewatering trenches and excavations by
managing runoff with the appropriate controls. Otherwise these discharges are
prohibited;

e Minimize the discharge of pollutants from equipment and vehicle washing, wheel
wash water, and other wash waters. Wash waters must be treated in a sediment basin
or alternative control that provides equivalent or better treatment prior to discharge;

e Minimize the exposure of building materials, building products, construction wastes,
trash, landscape materials, fertilizers, pesticides, herbicides, detergents, sanitary
waste and other materials present on the site to precipitation and to stormwater; and

e Minimize the discharge of pollutants from spills and leaks and implement chemical
spill and leak prevention and response procedures.

Prohibited Discharges

Permittees, Contractors, and all other responsible parties for conducting land-disturbing
activities are prohibited to discharges, from the construction site, the following items:

e Wastewater from washout of concrete, unless managed by an appropriate control;

e Wastewater from washout and cleanout of stucco, paint, form release oils, curing
compounds and other construction materials;

e Fuels, oils, or other pollutants used in vehicle and equipment operation and
maintenance; and

e Soaps or solvents used in vehicle and equipment washing.

1.5 Buffer Zone Management

All construction sites that contain or are adjacent to surface waters must provide a
vegetated buffer of at least 50 linear feet or per the City of Belton’s Code of Ordinances.
This requirement is only applicable during construction. Work may be conducted within
the buffer area once all disturbed areas discharging towards the buffer zone have had
final stabilization measures implemented. This work must have been included within the
SWPPP at the time of coverage approval.

Buffer Zones Requirements should be explained in detail during the Pre-Construction
Conference. These details should include the outlining of the exact location of where the
buffer starts and ends, the sediment and erosion controls precluding the buffer and all
other general information pertinent to maintaining the buffer zone area during
construction.

All contractors and sub-contractors shall be made aware of the buffer zones and

establish a work procedure that preserves and protects these areas. The buffer zones

should be flagged prior to any perimeter control placement and, most importantly,
14
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before mass clearing and grubbing. These areas must also be inspected during
construction for areas of excessive sediment impacts, which may need to be removed if
sediment impacts are evident within the buffer zone.

In the event that a portion of a buffer is accidentally disturbed, the contractor shall
temporarily stabilize the area as soon as possible and consult with the construction site’s
inspector, permittee, and/or engineer on the installation of any additional sediment
control or erosion prevention measure to protect the portion of the buffer still
undisturbed.

1.6 Certification Statement

"[ have placed my signature and seal on the design documents submitted signifying that
1 accept responsibility for the design of the system. This Storm Water Pollution
Prevention Plan has been reviewed and found to be in accordance with good engineering
practice and the Missouri General Operation Permit

Name: Todd Burnett

Title: Engineer of Record

Date: December 16, 2021
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Section 2 SITE FEATURES AND SENSITIVE AREAS

2.1 Sources of Pollution

Throughout construction activities, each permittee, contractor, and person responsible for
conducting work will need to ensure that sources of pollution are managed to prevent
their discharge from the construction site. Expected pollution sources during construction
have been identified in Table 2.1-A, but due to the nature of construction activities, it is
often tough to predict all pollution sources that may appear throughout the life of a
construction project. For that reason, the following table has also been provided to help
all those performing work at this construction site identify possible sources of pollution
Stormwater runoff subjected to the identified pollution sources must be treated by the
appropriate BMPs as directed by this SWPPP. In the event that any additional sources of
pollution are identified during construction, the person(s) with day-to-day operational
control at the site is to add the new source(s) to Table 2.1-A and consult with the
SWPPP Preparer to properly address this source and to prevent the discharge of its
pollutant through stormwater runoft.

Table 2.1-A: Potential Sources of Pollution

Material or ., .
Source Chemical Location Appropriate Control Measures
Loose_son All areas As directed by the construction
exposed/disturbed o L )
; . . within the Plans. This includes Silt Fence,
during clearing, Sediment o : . ;
) Limits of sediment tubes, sediment basins,
grubbing and . .
! N, Disturbance and sediment traps.
grading activities
Areas where Located
ecz?sr:gﬁttlc;?e Heavy Metals adjzgi?]t to Concrete Washout Basin as shown
quip & pH . on sheet 3 &4 of the plans.
cleaned, a.k.a. construction
concrete washout entrance
Direct water into impoundments
Water . In and around :
Nutrients & . such as basins or traps to allow for
encountered : any trenching : . .
; . Sediment L the sedimentation of the listed
during trenching activities.
pollutants.
Paving Sediment & Al arg\?Zc}o e Inlet protection
Operations Trash P ’ P )
Material Delivery Nutrle.nts, PH, All areas used
Sediment, . . .
and Storage as storage Silt fence and/or sediment dikes
A Heavy Metals,
reas ; areas
oils & grease
. . Metals, . .
Equipment fueling Areas Provide secondary containments,
; hydrocarbons, : ; .
and maintenance ) surrounding locate in upland areas. Repair
oils and .
areas fuel tanks leaking and broken hoses.
greases
Metal oxides, Throughout
stoddard site, primarily Washwater should be contained
Paints solvent, talc, in areas of and is prohibited from being
calcium- building discharged
carbonate, construction
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arsenic

*Area where material/chemical is used on site.

2.2 Surface Waters

This site is located within the Missouri River Watershed Drainage Basin. The Caliber
Collision site discharges to the SE 7th Terrace right-of-way, which drains to the East Fork
Little Blue River, a tributary of the Blue River.

2.3 Impairments and TMDLs

As stated above, the Project drains to the East Fork Little Blue River (Waterbody ID:
0428.00, a tributary of the Blue River. (HUC 8: 10300101).

East Fork Little Blue River waterbody is not entirely impaired, however there are traces
of oxygen, dissolved (W) from an unknown source per the 2020 EPA Approved Section
303d Listed Waters

https://dnr.mo.gov/document/2020-epa-approved-section-303d-listed-waters

After a pre-determined period of time, DNR is obliged to develop a Total Maximum
Daily Load (TMDL) for the pollutant of concern for each impaired station listed on the
303(d) List. A TMDL is the amount of a single pollutant (such as bacteria, nutrients,
metals) that can enter a waterbody on daily basis and that waterbody still meet water
quality standards. “TMDL” refers to both a calculation of a pollutant entering a
waterbody as well as the document containing this calculation along with source
assessments, watershed and land use information, reductions and allocations information,
implementation and other relevant information, maps, figures, and pictures.

Once a TMDL has been developed and approved by the EPA, the impaired WoS is
removed from the 303(d) list. A separate list is maintained for WoS with approved
TMDLs.

Any construction site whose discharges are released into a WoS listed on the 303(d) List
or for which an EPA-approved TMDL has been developed must address the specific
17
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pollutant set forth in the TMDL and/or potential pollutants for the impairment. The
SWPPP must include a description of BMPs to address these pollutants.

The primary permittee and/or contractor must ensure that the construction site discharges
remain in compliance with the State’s water quality standards. To do so, these parties will
have to ensure the function of all approved BMPs to handle the specific pollutant.

Construction Stormwater Discharges are expected to contain pollutants that contribute
and/or can cause the following impairments to receiving water bodies: BIO
(Macroinvertebrate Community), Turbidity, TP (Total Phosphorus), TN (Total Nitrogen),
CHLA (Chlorophyll-a), and Fecal Coliform in waters classified for Shellfish Harvesting
in the coastal zone. The presence of any of these impairments in receiving waters will
require approval control of the site’s construction stormwater discharges. Information on
each of these impairments and how to treat stormwater runoff for these impairments has
been provided below.

Impairment Sources and Prevention

Construction sites can contribute to these impairments directly through the release of
excess soil and/or nutrients within stormwater runoff. For this reason, proper sediment
and erosion control BMPs should be implemented and the design of the stormwater
management systems, during both construction and post-construction, should address the
control of stormwater runoff. A reduction in the volume released or the rate at which this
volume is released can significantly improve the quality of stormwater runoff and limit
the amount of the pollutants that contribute to the above listed impairments.

As an example, sediment basins and/or traps should be used during construction to allow
for sedimentation of soils/nutrients, and to control the release of stormwater into the
impaired water body. Vegetated Detention and Infiltration structures should be
implemented as post-construction BMPs to control stormwater volumes. Caution is
advised when using fertilizers to reach Final Stabilization; excess fertilizer can contribute
to each of the above listed impairments.

Site-Specific Requirements

This construction site’s discharges drain into WoS that is listed on the State’s 303(d) list
for impaired waterbodies but does not have an established TMDL.

S ecC tj on 3 Compliance Requirements

3.1 SWPPP Availability

A copy of the On-Site SWPPP (OS-SWPPP) must be maintained on-site at all times
throughout construction, until the Notice of Termination has been submitted. The on-site
location of the OS-SWPPP (e.g. construction trailer) must be clearly indicated on the
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SWPPP entrance sign. A copy of the OS-SWPPP must be made available to regulatory
authorities, including the Cass County, MoDNR and EPA, at the time of inspection.

If a location within the construction site is unavailable to store the OS-SWPPP when no
personnel are present, notice of the plan’s location, along with any updated contact
information, must be posed near the main entrance of the construction site.

Contractors who have day-to-day operational control over OS-SWPPP implementation
must have a copy of this SWPPP available at a central location within the construction
site for the use by all those identified as having responsibilities under the OS-SWPPP.

3.2 SWPPP Modifications

The SWPPP must be modified if during inspections it is determined that it is ineffective
in either eliminating or minimizing pollutant discharge in accordance with the CGP.
Additional or modified BMPs which are designed to correct problems identified during
site inspections must be completed within 7 calendar days following the inspection.

Major modifications to the SWPPP, which generally include changes to sediment basins
or traps, changes in grading or drainage patterns which affect flow to BMPs, amending
the construction sequence, addition of disturbed area, etc., must be submitted to the
regulatory authority for approval prior to implementation.

Minor modifications to the SWPPP, which may include addition of BMPs such as silt
fence, inlet protections, relocation of the construction entrance, etc., must be noted on the
SWPPP modification log and updated on the office copy of the Construction Site Plans.

Contact the SWPPP Preparer for clarification regarding Major and Minor SWPPP
modifications, and for assistance with the regulatory approval process if needed.

3.3 Pre-Construction Conferences

A pre-construction conference must be held for this project. Each contractor,
subcontractor, blanket utility provider, etc., who will work at this site and
whose work involves land-disturbing activities and/or implementation of the
OS-SWPPP must attend this conference in person.

The primary purpose of this conference is for the SWPPP-preparer, or someone with a
registration equivalent to the SWPPP-preparer, to review and explain the OS-SWPPP so
that all parties are aware of its requirements before performing construction-related (land
disturbing) activities that may affect the implementation of the approved OS-SWPPP.
This conference may be held simultaneously with all contractors and builders present, or
may be conducted separately with one or more contractors, subcontractors, etc. present.
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It is the General Contractor’s responsibility to ensure that all sub-contractors
have attended an appropriate Pre-Construction Conference prior to being
allowed to work on the site.

The pre-construction conference for this project must be held on-site.

Each pre-construction conference must also specifically address Section 3.1.7,
Modifications, detailing how each type of modification, Major and Minor, will be
addressed and processed at the construction site to maintain compliance with this permit.
Persons conducting this conference must document each contractor, sub-contractor,
blanket utility, etc., attending the conference. This documentation must be maintained
with the On-Site SWPPP (OS-SWPPP), and include dates, locations, times, as well as,
identification of those in attendance. A Pre-Construction Conference Attendance Log is
included in Appendix G.

3.4 Inspection Requirements

Construction Site Inspections are to be conducted on a routine basis, as outlined in

Section 4.2.B of the CGP, and must include all areas disturbed by construction activity,

including perimeter BMPs and areas used for storage of materials that are exposed to

precipitation. Each Inspection must look for the evidence of, or the potential for,
inefficiencies within the implemented OS-SWPPP, including whether the inefficiencies

are a direct result of improper design, installation or maintenance, by inspecting, at a

minimum, the following:

1. All areas of the site disturbed by construction activity and areas used for storage
of materials that are exposed to precipitation;
2. All stormwater conveyance systems for any evidence of, or the potential for,
pollutants entering these systems;

All BMPs identified in the OS-SWPPP;

4. All discharge locations to ascertain whether the implemented BMPs are effective
in preventing the discharge of sediment from the site. Where discharge locations
are inaccessible, nearby downstream locations must be inspected to the extent that
such inspections are practicable; and

5. Locations where vehicles enter or exit the site must be inspected for evidence of
off-site sediment tracking.

[98)

After construction activities begin until a Notice of Termination is submitted, inspections
must be conducted, at a minimum, as follows:
e At least once every calendar week.
e Within 24 hours of the end of a storm event of 0.5 inches or greater (over a 24-
hour period).

The Contractor shall maintain a rain gauge on the construction site at all times throughout
construction. All rainfall amounts shall be recorded in Rain Log, a copy of which is
included in Appendix F, and retained in the OS-SWPPP. Rainfall records for the day

20

Caliber Collision - Lee’s Summit, MO



Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

of an inspection, and any significant rainfall events since the last inspection,
must be reported on each weekly inspection report.

Inspections must be conducted by qualified personnel. “Qualified personnel” means a
person knowledgeable in the principles and practice of erosion and sediment controls,
who possesses the skills to assess conditions at the construction site that could impact
stormwater quality and to assess the effectiveness of any BMPs selected to control the
quality of stormwater discharges from the construction site. This person must be either
the preparer of the C-SWPPP, or an individual who is under the direct supervision of the
preparer of the approved C-SWPPP and who meets the requirements in this paragraph, or
an individual who has been certified through a Construction Site Inspector Certification
Course that has been approved by DNR. Inspections may also be conducted by a person
with a registration equivalent to the registration of the preparer of the C-SWPPP and who
meets the qualifications of this paragraph, or an individual who is under the direct
supervision of the person with an equivalent registration and who meets the requirements
in this paragraph.

It is the Contractor’s responsibility to clearly identify the individual who will be
performing the required SWPPP inspections for this project at the Pre-
Construction Conference, and to ensure that SWPPP inspections commence at
the start of construction activities.

An inspection report must be generated for every required SWPPP inspection. At a
minimum, the inspection report must include:

1. The inspection date;

2. Names, titles, and, if not previously given in an inspection report, the
qualifications of personnel making the inspection, unless those qualifications
change;

3. Weather information for the period since the last inspection (or since
commencement of construction activity if the first inspection) including a best
estimate of the beginning of each storm event, duration of each storm event,
approximate amount of rainfall for each storm event (in inches), and whether you
know if any discharges occurred. At the very least, the total rainfall (in inches)
since the time of the last inspection must be recorded;

4. Weather information and a description of any discharges occurring at the time of

the inspection;

Location(s) of discharges of sediment or other pollutants from the Site;

Location(s) of BMPs that need maintenance;

7. Location(s) of BMPs that failed to operate as designed or proved inadequate for a
particular location;

8. Location(s) where additional BMPs are needed that did not exist at the time of
inspection;

9. Corrective action required including any changes to the OS-SWPPP necessary
and implementation dates;

10. Site Name, Operator Name and permit number; and

11. Verification that all BMPs and stormwater controls identified in the OS-SWPPP
have been installed and are operating as designed.

AN
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A record of each inspection and of any actions taken in accordance with this Section must
be retained as part of the OS-SWPPP for at least three years from the date that permit
coverage expires or is terminated. A sample Inspection Form is included in Appendix E,
along with a log which can be used to track when inspections are made. The qualified
inspector, as discussed herein, must sign the inspection report.

3.5 Maintenance Requirements

All BMP’s and other protective measures identified in the SWPPP must be maintained in
effective operating condition. If site inspections required the MOR100 and MORA
identify BMPs that are not operating effectively, maintenance must be performed within
seven (7) calendar days, before the next inspection, or as reasonably possible, and before
the next storm event whenever practicable to maintain the continued effectiveness of
Stormwater controls.

If periodic inspection or other information indicates that a BMP has been used
inappropriately, or incorrectly, the Permittee must address the necessary replacement or
modification required to correct the BMP within a time frame of 48 hours of
identification.

If existing BMPs need to be modified or if additional BMPs are necessary to comply with
the requirements of this permit and/or Missouri’s Water Quality Standards,
implementation must be completed before the next storm event whenever practicable. If
implementation before the next storm event is impracticable, the situation must be
documented in the SWPPP and alternative BMPs must be implemented as soon as
reasonably possible.

Specific maintenance procedures for each BMP’s are provided below:

1. Minimize Disturbed Area, Protect Natural Features, and Soil:

Disturbance will be minimized to include only areas necessary for grading and
construction of the improvements and erosion control measures as indicated on the
construction plans.

Topsoil stripped from the immediate construction area will be stockpiled as identified on
the plans. The stockpiles will be in areas that will not interfere with construction phases
and at least 15 feet away from areas of concentrated flows or pavement. The slopes of
the stockpile will be seeded and/or stabilized and will not exceed 3:1 to minimize
erosion. A silt fence will be installed around the perimeter of each stockpile, in
accordance with the silt fence design specifications

2. Phased Construction Activity
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See the sections above for detailed information on how the construction activity is to be
phased.

The current construction schedule, construction activity and control installation logs are
retained in Appendix E.

3. Control Storm Water Flowing Onto and Through the Project:

e BMP Description: Temporary diversion ditches to the proposed rock sediment
dike and sediment basin as part of the initial construction. The diversions will be
constructed of compacted soil and have a depth of 1.5 feet and 2:1 side slopes.
The diversions will be stabilized to prevent erosion and damage immediately after
construction.

e Installation Schedule: The diversions will be installed before infrastructure
construction begins at the site.

e Inspection and Maintenance: The diversions will be inspected weekly and after
storm events for erosion damage and structural failures. If seeding and mulching
fails or is washed away, areas will be reseeded and re-mulched. Any erosion
damage or structural failures will be repaired immediately. Accumulated
sediments will be removed from the channel when one-third of the height of the
channel is reached. Removed sediments will be mixed with on-site fill material.

e Responsible Party: Permittee

4. Stabilize Soils:

e BMP Description: Temporary vegetative cover will be established using
hydroseeding for exposed soil (including stockpiles) where construction has
ceased for more than 14 days. Hydroseeding will consist of wood fibers, seed,
fertilizer, and stabilized emulsion and applied at a rate of 8 pounds per acre.
Seeding will be conducted during periods of the year when vegetation is more
likely to be established.

0 Permanent 1 Temporary

e Installation Schedule: Temporary stabilization measures will be applied to
portions of the site where construction activities will temporarily cease for more
than 14 days.

e Inspection and Maintenance: Stabilized areas will be inspected weekly and after
storm events until a dense cover of vegetation has been established. If failure is
noticed at the seeded area, the area will be reseeded, fertilized and mulched
immediately.

e Responsible Party: Permittee

5. Protect Slopes:
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e BMP Description: All slopes greater than 3:1 and less than 4:1 and/or 8 feet
vertical are to receive an erosion control blanket in accordance with the
specifications upon completion of grading of slopes. The contractor shall
immediately install topsoil, blanket and permanent seeding. The contractor shall
install topsoil, mat and permanent seeding. All 3:1 slopes are to be sodded in
according to the specifications immediately upon completion of grading of the
slope. The selection of erosion control blankets and TRM’s shall be in
accordance with MoDNR Stormwater Management BMP Handbook 2005.

e Installation: Grade and compact areas to be protected with TRMs as indicated on
the plans. Remove large rocks, soil clods, vegetation, and other sharp objects that
could keep the TRM from intimate contact with subgrade. Prepare seedbed by
loosening 2 to 3 inches of soil above final grade. The proper installation of TRMs
is different for each product, therefore the recommended installation procedure
from the specific manufacturer should be followed. @~ When requested, a
Manufacturer’s Representative may be required to be on-site to oversee and
approve the initial installation of the TRM. When requested, a letter from the
Manufacturer approving the contractor installation may be required.

e Inspection and Maintenance:

e Check areas protected by TRMs for dislocation or failure every 7 calendar
days and within 24-hours after each storm that produces 2-inch or more of
rain.

e Conduct regular inspections until grasses are firmly established.

e Adhere to the pinning or stapling pattern as shown on the Manufacturer’s
installation sheet. If there is evidence that the TRM is not securely
fastened to the soil, install extra pins or staples to inhibit the TRM from
becoming dislodged.

e [f washout or breakage occurs, repair all damaged areas immediately by
restoring the soil on slopes or channels to its finished grade, re-apply
fertilizer and seed, and replacing the appropriate TRM material as needed.

e Responsible Party: Permittee

6. Protect Storm Drain Inlets:

e BMP Description: Storm drain inlet protection is achieved by placing a temporary
filtering device around any inlet to trap sediment. This mechanism prevents
sediment from entering inlet structures. Additionally, it serves to prevent the
silting-in of inlets, storm drainage systems, or receiving channels. There are
several storm drain inlet protection details shown on the plan. The contractor
shall select appropriate measure as guided in Mo DNR Stormwater Management
BMP Handbook.

e Installation Schedule: Once the storm drain inlets have been installed on-site,
selected BMP will be immediately placed around the inlets.
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e Inspection and Maintenance:

e Inspect every 7 calendar days and within 24-hours after each storm that
produces '2-inches or more of rain. Handle any damage or needed repairs
immediately.

e Inspect after installation for gaps that may permit sediment to enter the
storm drainage system.

e Remove accumulated sediment and debris from the surface and vicinity of
Inlet Filters after each rain event or as directed by the Engineer, Inspector
or Manufacturer’s Representative.

e Remove sediment when it reaches approximately 1/3 the height of the
Inlet Filter. If a sump is used, remove sediment when it fills approximately
1/3 the depth of the hole. Maintain the pool area, always providing
adequate sediment storage volume for the next storm event.

e Remove, move, and/or replace as required to adapt to changing
construction site conditions.

e Remove Inlet Filters from the site when the functional longevity is
exceeded as determined by the Engineer, Inspector or Manufacturer’s
Representative.

e Dispose of Inlet Filters no longer in use at an appropriate recycling or
solid waste facility.

e Prior to final stabilization, backfill and repair all trenches, depressions,
and other ground disturbances caused by the removal of Inlet Filters.

e Remove all construction material and sediment and dispose of them
properly. Grade the disturbed areas to the elevation of the inlet structure
crest. Stabilize all bare areas immediately.

e Responsible Party: Permittee

7. Establish perimeter controls and sediment barriers:

e BMP Description: Silt fences will be installed around the entire perimeter of the
site. A silt fence will also be installed around the topsoil stockpile. Silt fences will
be installed by excavating a 12-inch-deep trench along the line of proposed
installation. Steel posts supporting the silt fence will be spaced 4 to 6 feet apart
and driven securely into the ground; a minimum of 18 to 20 inches deep. The silt
fence will be fastened securely to the steel posts with wire ties spaced every 24
inches at the top, mid section, and bottom of the steel post. The bottom edge of
the silt fence will extend across the bottom of the trench and the trench will be
backfilled and compacted to prevent stormwater and sediment from discharging
underneath the silt fence.

o Installation Schedule: The silt fences will be installed before construction begins
at the site and around topsoil stockpiles once they have been established.
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e Inspection and Maintenance: Silt fences will be inspected weekly and
immediately after storm events to ensure it is intact and that there are no gaps
where the fence meets the ground or tears along the length of the fence. If gaps or
tears are found during the inspection, the fabric will be repaired or replaced
immediately. Accumulated sediment will be removed from the fence base if it
reaches one-third the height of the silt fence and hauled off-site for disposal at
nearby landfill. If accumulated sediment is creating noticeable strain on the fabric
and the fence might fail from a sudden storm event, the sediment will be removed
more frequently. Before the fence is removed from the project area, the sediment
will be removed. The anticipated life span of the silt fence is 12 months and will
likely need to be replaced after this period.

e Responsible Party: Permittee

8. Retain Sediment On-Site and Control Dewatering Practices:

e BMP Description: Temporary rock sediment dikes will be installed at the outfalls
from the project to treat sediment laden run-off from the construction before
releasing it from the site. The sediment dikes will be constructed per the
dimensions and details specified on the plans. It will be formed by excavating a
pond or by placing an earthen embankment across a low area or drainage swale.
An outlet or spillway will be constructed using stones or aggregate to slow the
release of runoff. The dike retains the runoff long enough to allow most of the silt
to settle out.

e Installation Schedule: Install a non-woven geotextile filter fabric before installing
the stone for the outlet structure. Allow stone to extend downstream past the toe
of the embankment. Mark the sediment cleanout level of the trap with a stake in
the field. Seed and mulch all disturbed area.

e Inspection and Maintenance: The sediment dikes will be inspected weekly and
within 24-hr of a rainfall event that produces '%2” or more of precipitation for
erosion damage and structural failures. Any erosion damage or structural failures
will be repaired immediately. Accumulated sediments will be removed from the
trap when the sediment reaches 50 percent of the storage volume or top of the
cleanout stake. Removed sediments will be mixed with on-site fill material.

e Responsible Party: Permittee

9. Establish Stabilized Construction Exits:

e BMP Description: Stone anti-tracking pads will be installed at the exit, as
identified on the site map, to prevent the off-site transport of sediment by
construction vehicles. The stabilized exit will be a least 100 feet long, a minimum
of 24 feet wide, flared at the end closest to the paved road, and will consist of a 6—
inch-thick layer of crushed stone (3 to 5 inches in diameter). The crushed stone
will be placed over a layer of geotextile filter fabric to reduce the mitigation of
sediment from the underlying soil.
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

e Installation Schedule: The stabilized exit will be installed before construction
begins on the site. The stone anti-tracking pads will remain in place until the
subgrade of pavement is installed at the site.

e Inspection and Maintenance: The stabilized exit will be inspected weekly and
after storm events or heavy use. The exit to the construction site will be
maintained in a condition that will prevent sediment tracking offsite. This could
require adding additional crushed stone to the exit. All sediment tracked, spilled,
dropped, or washed onto the road will be swept up immediately and hauled off-
site for disposal. Once sediment clogs the voids in the crushed stone and the
effectiveness of the anti-tracking pad is no longer keeping sediment on the site,
the pad will be topdressed with new crushed stone. Replacement of the entire pad
might be necessary when the pad becomes completely filled with sediment. The
pad will be reshaped as needed for drainage and runoff control. Broken road
pavement as a result of construction activities on roadways immediately adjacent
to the project site will be repaired immediately. The stone anti-tracking pad will
be removed before the subgrade of pavement is applied to the Rutherford Road
entrance. The removed stone and sediment from the pad will be hauled off-site
and disposed of properly.

A. Permanent Maintenance

Permanent Stormwater management structures must be routinely maintained to operate
per design. The Department requires inclusion of a Permanent Stormwater Management
Maintenance Agreement and a Maintenance Plan to ensure proper operation. No
permanent stormwater management devices are proposed for this site.

e Responsible Party: Permittee

3.6 Record Keeping

The maintenance log and records are retained in Appendices section of this SWPPP.
These records shall be kept up to date and maintained as part of the SWPPP.

3.7 Final Stabilization

Permanent seeding will be applied immediately after the final design grades are achieved
on portions of the site but no later than 14 days after construction activities have
permanently ceased. After the entire site is stabilized, any sediment that has accumulated
will be removed and hauled off-site for disposal. Construction debris, trash and
temporary BMPs (including silt fences, material storage areas, sanitary toilets, and inlet
protection) will also be removed and any areas disturbed during removal will be seeded
immediately.

Seedbed Preparation:
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

1. In areas where disturbance results in subsoil being the final grade surface, topsoil
will be spread over the finished area at minimum depth of 2 to 6 inches.

2. The seedbed will be free of large clods, rocks, woody debris and other
objectionable materials.

3. Fertilizer and lime will be applied to the seedbed according to the manufacturer’s
recommendations or soil tests (soil tests are omitted from this example SWPPP).

4. The top layer of soil will be loosened to a depth of 3—5 inches by raking, tilling,
disking or other suitable means.

Grass Selection/Application: Lawns will be stabilized with a mixture seed mixture as
indicated on the construction drawings.
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

A ppeﬂ de A Site Maps

To develop a site-specific SWPPP for a construction map, an assortment of site maps
must be used in addition to an on-site assessment to develop an effective stormwater
sediment and erosion control plan. The maps located in this appendix have been
obtained from various sources, or have been developed by the SWPPP Preparer. Listed
below is standard information on a few of the type of maps that may be found within this
Appendix.

Locations Maps
A general location map is helpful to identify nearby water bodies in proximity to other
properties, and can be a useful tool used to locate the site when on the road. This
map should include the outlined project locations, labeled roadways, a North arrow
and a scale. SWPPP Preparers may opt to locate this map on the first sheet of the
construction site plans in lieu of including it in this appendix.

Site Maps
Site maps tend to go a step beyond a typically location map by adding zooming in on
the limits of disturbance and identifying a number of features at the construction site
related to land-disturbing activities and stormwater management practices. Each site
map should include the following: Stormwater flow directions and discharge locations,
Areas and features to be protected, Outline of disturbed areas, Locations of all major
BMPs, Areas to remain stabilized, and Adjacent features (e.g., road and water
bodies).

Topographic Maps
Topographic Maps can be very useful when determining the existing contours at a
construction site, not to mention the existing drainage patterns. These maps must
include the project boundary outline, route of runoff from site to nearest waterbody
shown, and adjacent road names. These maps are readily available on the Internet
(e.g., www.terraserver.com) or by contacting the US Geological Survey Store
(http://store.usgs.gov).

Soils Maps
Soils Maps are helpful tools used to determine the soil types and other soil
characteristics that are located at a construction site. Each soils map must contain the
project boundary outline and the predominate soil types found at the site. Soils Maps
can be readily obtain online from the NRCS (http://soils.usda.gov).

Floodway Maps
Floodway Maps are used to determine the location of the 100-yr Flood Plain and other
related flooding issues at or adjacent to the construction site. Each Floodway Map
must contain the project boundary outline and a legend. These maps can be readily
obtain online from FEMA (www.fema.gov).
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Hydrologic Soil Group—Jackson County, Missouri

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Arisburg-Urban land C 3.4 100.0%
complex, 1t0 5
percent slopes
Totals for Area of Interest 3.4 100.0%
Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition
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Hydrologic Soil Group—Jackson County, Missouri

Component Percent Cutoff: None Specified
Tie-break Rule: Higher
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7/15/2021 Precipitation Frequency Data Server

NOAA Atlas 14, Volume 8, Version 2 s
o,

Location name: Lees Summit, Missouri, USA* g” %
Latitude: 38.9038°, Longitude: -94.3595° H Y
Elevation: 1016.38 ft** 3 q
* source: ESRI Maps K> ‘f‘g

** source: USGS T e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 |
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 4.97 5.81 719 8.35 9.98 1.3 12.6 13.9 15.7 171
(3.92-6.28) || (4.57-7.33) || (5.65-9.10) || (6.53-10.6) || (7.57-13.1) || (8.36-14.9) || (9.05-17.0) || (9.64-19.3) || (10.5-22.3) || (11.2-24.6)
10-min 3.64 4.25 5.26 6.11 7.31 8.25 9.20 10.2 11.5 12.5
(2.87-4.60) || (3.35-5.37) || (4.13-6.66) || (4.78-7.77) || (5.54-9.56) || (6.13-10.9) || (6.62-12.4) || (7.05-14.1) || (7.69-16.3) || (8.17-18.0)
15-min 2.96 3.46 4.28 4.97 5.94 6.71 7.48 8.28 9.36 10.2
(2.34-3.74) || (2.72-4.36) || (3.36-5.42) || (3.89-6.32) || (4.51-7.78) || (4.98-8.88) || (5.38-10.1) || (5.73-11.5) || (6.25-13.3) || (6.64-14.6)
30-min 2.05 2.41 2.99 3.49 418 4.72 5.26 5.82 6.57 715
(1.62-2.59) || (1.90-3.04) || (2.35-3.79) || (2.73-4.43) || (3.17-5.46) || (3.50-6.24) || (3.78-7.11) || (4.03-8.06) || (4.39-9.32) || (4.66-10.3)
60-min 1.34 1.57 1.96 2.29 2.76 3.13 3.51 3.90 4.43 4.84
(1.06-1.69) || (1.24-1.99) || (1.54-2.49) || (1.79-2.92) || (2.10-3.62) || (2.33-4.15) || (2.53-4.75) || (2.70-5.41) || (2.96-6.29) || (3.16-6.96)
2.hr 0.827 0.972 1.21 1.42 1.72 1.95 219 2.44 2,79 3.06
(0.657-1.04) || (0.771-1.22) || (0.960-1.53) || (1.12-1.79) || (1.31-2.24) || (1.46-2.57) || (1.59-2.95) || (1.71-3.37) || (1.88-3.94) || (2.01-4.36)
3-hr 0.623 0.731 0.916 1.08 1.31 1.49 1.68 1.88 2.16 2.38
(0.497-0.777)|((0.583-0.913)|| (0.728-1.15) || (0.850-1.35) || (1.00-1.70) || (1.12-1.96) || (1.23-2.26) || (1.32-2.59) || (1.46-3.04) || (1.57-3.39)
6-hr 0.376 0.444 0.561 0.664 0.813 0.934 1.06 1.20 1.38 1.53
(0.302-0.466)|((0.356-0.550)|/(0.449-0.697)/(0.528-0.827)|| (0.631-1.05) || (0.708-1.22) || (0.780-1.42) || (0.846-1.63) || (0.944-1.94) || (1.02-2.16)
12-hr 0.220 0.262 0.335 0.400 0.493 0.570 0.650 0.735 0.853 0.947
(0.178-0.270)((0.212-0.323){(0.270-0.413) ||(0.320-0.494) /(0.386-0.634)|((0.435-0.740) ((0.481-0.862) |(0.524-0.998) || (0.587-1.19) || (0.635-1.33)
24-hr 0.129 0.154 0.198 0.236 0.292 0.337 0.385 0.436 0.507 0.563
(0.105-0.158)((0.126-0.188)|(0.160-0.242) ||(0.190-0.290)|(0.230-0.372)||(0.260-0.435) ((0.287-0.507)|(0.313-0.588) ||(0.352-0.701) ||(0.380-0.786)
2-da 0.076 0.090 0.113 0.134 0.164 0.189 0.215 0.243 0.282 0.313
y (0.062-0.092)|((0.073-0.108)|/(0.092-0.137)|/(0.109-0.163) |(0.130-0.208) |(0.147-0.242)|((0.162-0.282)|((0.176-0.326) | [(0.197-0.388) |((0.213-0.434)
3.da 0.056 0.065 0.081 0.095 0.115 0.132 0.150 0.169 0.195 0.217
Yy (0.046-0.068)((0.054-0.079)|(0.066-0.098) ||(0.077-0.115) {|(0.092-0.145)|((0.103-0.168)((0.113-0.195) ||(0.123-0.225) ||(0.137-0.267) ||(0.148-0.299)
4-da 0.046 0.052 0.064 0.075 0.090 0.102 0.116 0.130 0.150 0.165
Yy (0.038-0.055)((0.043-0.063)||(0.053-0.077) ||(0.061-0.090){|(0.072-0.113) |[(0.080-0.130) {(0.088-0.150) |(0.095-0.173) ||(0.105-0.204) || (0.113-0.228)
7-da 0.031 0.035 0.042 0.048 0.057 0.064 0.071 0.079 0.089 0.098
y (0.026-0.037)((0.029-0.042)|(0.035-0.050) ||(0.039-0.058) ||(0.045-0.070)||(0.050-0.080) {(0.054-0.091) |(0.058-0.104) ||(0.063-0.121)||(0.068-0.134)
10-da 0.025 0.028 0.033 0.037 0.044 0.049 0.054 0.059 0.066 0.072
y (0.020-0.029)((0.023-0.033)/|(0.027-0.039) |/(0.031-0.045)|(0.035-0.054)|((0.038-0.061) |{(0.041-0.069) |(0.043-0.077) ||(0.047-0.089) ||(0.050-0.098)
20-da 0.016 0.018 0.022 0.025 0.028 0.031 0.034 0.037 0.040 0.043
y (0.014-0.019)((0.016-0.022)|{(0.018-0.026) ||(0.021-0.029)|(0.023-0.035) | [(0.025-0.039) {(0.026-0.043) |(0.027-0.048) ||(0.029-0.054)||(0.030-0.058)
30-da 0.013 0.015 0.018 0.020 0.023 0.025 0.027 0.029 0.031 0.033
y (0.011-0.015)||(0.013-0.017)|{(0.015-0.021){(0.017-0.023)|(0.018-0.027) ||(0.020-0.030)||(0.021-0.034)((0.021-0.037) {(0.022-0.041) ||(0.023-0.044)
45-da 0.011 0.012 0.014 0.016 0.018 0.020 0.021 0.023 0.024 0.025
y (0.009-0.013)/((0.010-0.014)|{(0.012-0.017)||(0.013-0.019)||(0.015-0.022)|((0.016-0.024)((0.016-0.026) |(0.017-0.029) ||(0.017-0.032) ||(0.018-0.034)
60-da 0.009 0.010 0.012 0.014 0.016 0.017 0.018 0.019 0.020 0.021
y (0.008-0.011)(/(0.009-0.012)||(0.010-0.014)/{(0.012-0.016)((0.013-0.019)|{(0.013-0.020)|((0.014-0.022)||(0.014-0.024) |/(0.015-0.027) (|(0.015-0.028)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 38.9038°, Longitude: -94.3595"
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Elevation: 1016.38 ft**
* source: ESRI Maps
** source: USGS

NOAA Atlas 14, Volume 8, Version 2
Location name: Lees Summit, Missouri, USA*
Latitude: 38.9038°, Longitude: -94.3595° H
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POINT PRECIPITATION FREQUENCY ESTIMATES

TMEn 1

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 |
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s | 100 || 200 | 500 | 1000 |
5-min 0.414 0.484 0.599 0.696 0.832 0.939 1.05 1.16 1.31 1.43
(0.327-0.523)((0.381-0.611)|((0.471-0.758)||(0.544-0.885)(/(0.631-1.09)|/(0.697-1.24)|((0.754-1.42)||(0.803-1.61)|/(0.875-1.86)|(0.930-2.05)
10-min 0.607 0.708 0.877 1.02 1.22 1.38 1.53 1.70 1.92 2.09
(0.479-0.766)||(0.558-0.895)|| (0.689-1.11) || (0.797-1.30) |((0.924-1.59)|( (1.02-1.82) || (1.10-2.07) || (1.18-2.35) || (1.28-2.72) || (1.36-3.00)
15-min 0.740 0.864 1.07 1.24 1.49 1.68 1.87 2.07 2.34 2.55
(0.584-0.934)|[ (0.681-1.09) || (0.840-1.35) || (0.972-1.58) || (1.13-1.94) || (1.25-2.22) || (1.35-2.53) || (1.43-2.87) || (1.56-3.32) || (1.66-3.66)
30-min 1.02 1.20 1.50 1.75 2.09 2.36 2.63 2.91 3.29 3.57
(0.808-1.29) || (0.948-1.52) || (1.18-1.90) || (1.36-2.22) || (1.58-2.73) || (1.75-3.12) || (1.89-3.56) || (2.02-4.03) || (2.19-4.66) || (2.33-5.14)
60-min 1.34 1.57 1.96 2.29 2.76 3.13 3.51 3.90 4.43 4.84
(1.06-1.69) || (1.24-1.99) || (1.54-2.49) || (1.79-2.92) |[(2.10-3.62) || (2.33-4.15) || (2.53-4.75) || (2.70-5.41) || (2.96-6.29) || (3.16-6.96)
2-hr 1.65 1.94 2.43 2.84 3.43 3.90 4.39 4.89 5.58 6.11
(1.31-2.07) || (1.54-2.44) || (1.92-3.05) || (2.24-3.59) |[(2.63-4.47) |[(2.92-5.14) || (3.18-5.90) || (3.41-6.74) || (3.76-7.87) || (4.01-8.73)
3-hr 1.87 2.20 2.75 3.23 3.92 4.48 5.05 5.66 6.49 714
(1.49-2.33) || (1.75-2.74) || (2.19-3.44) || (2.55-4.06) ||(3.02-5.10) || (3.37-5.88) || (3.68-6.78) || (3.97-7.77) || (4.39-9.14) || (4.71-10.2)
6-hr 2.25 2.66 3.36 3.98 4.87 5.60 6.36 7.16 8.28 9.16
(1.81-2.79) || (2.13-3.30) || (2.69-4.17) || (3.16-4.95) || (3.78-6.30) || (4.24-7.31) || (4.67-8.48) || (5.07-9.79) || (5.65-11.6) || (6.09-12.9)
12-hr 2.65 3.16 4.04 4.82 5.94 6.87 7.83 8.86 10.3 1.4
(2.14-3.26) || (2.55-3.89) || (3.26-4.98) || (3.86-5.96) || (4.65-7.64) || (5.24-8.91) || (5.80-10.4) || (6.32-12.0) || (7.08-14.3) || (7.65-16.0)
24-hr 3.10 3.71 4.75 5.66 7.00 8.10 9.24 10.5 12.2 13.5
(2.53-3.78) || (3.01-4.52) || (3.85-5.80) || (4.57-6.95) |[(5.51-8.93) |[(6.23-10.4) || (6.90-12.2) || (7.52-14.1) || (8.44-16.8) || (9.13-18.9)
2.da 3.66 4.30 5.43 6.42 7.88 9.07 10.3 1.7 13.5 15.0
y (3.00-4.42) || (3.53-5.21) || (4.43-6.58) || (5.22-7.82) || (6.25-9.98) || (7.04-11.6) || (7.77-13.5) || (8.46-15.6) || (9.47-18.6) || (10.2-20.8)
3.da 4.06 4.71 5.83 6.83 8.30 9.51 10.8 12.2 141 15.6
y (3.34-4.89) || (3.87-5.67) || (4.78-7.04) || (5.57-8.28) |[(6.62-10.5) |[(7.41-12.1) || (8.15-14.1) || (8.85-16.2) || (9.89-19.2) || (10.7-21.5)
4-da 4.39 5.04 6.16 7.16 8.62 9.83 1.1 12.5 14.4 15.9
y (3.63-5.27) || (4.16-6.05) || (5.07-7.41) || (5.85-8.65) |[(6.89-10.8) || (7.68-12.5) || (8.41-14.4) || (9.10-16.6) | (10.1-19.6) || (10.9-21.9)
7-da 5.20 5.88 7.05 8.06 9.52 10.7 1.9 13.2 15.0 16.4
y (4.32-6.20) || (4.88-7.02) || (5.83-8.43) || (6.63-9.68) || (7.64-11.8) || (8.40-13.5) |[(9.09-15.4) || (9.71-17.5) || (10.6-20.3) || (11.3-22.5)
10-da 5.89 6.65 7.90 8.97 10.5 1.7 12.9 14.2 15.9 17.2
y (4.91-7.00) || (5.53-7.90) || (6.56-9.41) || (7.41-10.7) |[(8.43-12.9) |[(9.19-14.6) || (9.85-16.5) || (10.4-18.6) || (11.3-21.4) || (11.9-23.5)
20-da 7.86 8.88 10.5 1.9 13.7 15.0 16.3 17.7 19.4 20.6
y (6.60-9.25) || (7.45-10.5) || (8.80-12.4) || (9.86-14.1) || (11.0-16.6) || (11.9-18.5) || (12.5-20.6) || (13.1-22.9) || (13.8-25.8) || (14.4-28.0)
30-da 9.50 10.7 12.7 14.3 16.3 17.9 19.3 20.7 22.4 23.7
y (8.01-11.1) || (9.05-12.6) |[ (10.7-14.9) || (11.9-16.9) ||(13.2-19.7) || (14.1-21.9) || (14.8-24.2) |[ (15.4-26.6) || (16.1-29.7) || (16.6-32.0)
45-da 11.6 131 15.5 17.3 19.7 21.3 22.9 24.4 26.2 27.4
y (9.82-13.5) || (11.1-15.3) || (13.0-18.1) || (14.5-20.3) |[(15.9-23.5) |[(17.0-26.0) || (17.7-28.5) || (18.2-31.2) |[ (18.8-34.4) || (19.3-36.8)
60-da 13.4 15.1 17.8 19.8 22.4 24.2 25.9 27.4 29.2 30.4
y (11.4-15.6) || (12.8-17.6) || (15.0-20.7) || (16.7-23.2) ||(18.2-26.7) || (19.3-29.3) || (20.0-32.1) || (20.5-34.9) || (21.1-38.2) || (21.5-40.7)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.9038°, Longitude: -94.3595"
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

A ppeﬂ de B Drainage Maps

Drainage maps become an essential tool when both developing and reviewing hydrology
models of a construction site during the various phases of developing such a site (i.e.
pre-development conditions, construction conditions, and post-development conditions).
Typically these maps are enhanced site maps that add the features of drainage basins
outlines and their respective outfall markers. Each SWPPP must contain, at a minimum,
a pre-development and a post-development drainage map for the entire on-site area and
adjacent off-site areas that contribute runoff to any of the marked outfall locations.

Additional drainage maps should also be included for any sediment control BMP in
which sediment trapping efficiency calculations are required to be submitted. A drainage
map for “During Construction” conditions should also be included if the basin and
subbasin drainage patterns differ from both the pre-development and post-development
patterns.

All provided drainage maps must clearly correspond to any calculations submitted for
review, the outfall locations chosen for comparing runoff rates and the total drainage
area analyzed (from pre- to post-development conditions) may not change. However, the
immediate drainage areas contributing to each outfall location may shift.

Each Drainage Map should be provide on an 11x17 sheet and must show the contours
for the specific stage of construction each map represents.

30

Caliber Collision - Lee’s Summit, MO
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

Appendix C

Additional Approvals/Certifications

This Appendix of the Storm Water Pollution Prevention Plan Report has been removed
for this project. No additional approvals or certifications will be required.
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

A p p en de D Engineering Reports

Hydrologic Analysis

Each hydrologic analysis was performed in a manner consistent with Missouri Department of
Natural Resources and the SC DHEC Stormwater Management BMP requirements. Each
analysis, at a minimum, meets the following requirements or guidelines:

e Analysis Points (Outfalls) for comparing runoff rates and the total drainage area analyzed
do not change from pre- to post-development conditions (although the immediate
drainage areas contributing to each analysis point my shift);

e Post-development and Construction runoff peak discharges for the 2-yr and 10-yr storm
events are less then Pre-Development peak discharges to the existing pond.

e Each analysis was performed using NOAA Atlas 14, Volume 8, Version 2
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I. PROJECT DESCRIPTION

The following is the stormwater management report for the proposed Caliber Collision at
710 SE 7™ Terrace in Lee’'s Summit, Missouri This site is approximately 1.38 acres .
Development will consist of the construction of a 11,500 square foot Caliber Collision
automotive collision repair facility, all associated utilities, vehicle storage area, parking
areas, grading, landscaping, and stormwater management facilities. As there is not enough
surface area available due to site restraints and landscape requirements, a StormTech
Underground Detention System is proposed for the developed site’s stormwater runoff
requirements. This underground detention system consists of 45” high MC-3500 Chambers
with 9” of stone below and 12 “of stone above it with total storage height of 66” from elev.
2008.5 to elev. 2014.0. The outfall of the underground detention system is to exit the site
via a storm sewer to an existing catch basin storm structure located within the existing
drainage easement at the northeast of the site in Lot 3 Chapman Plaza 11. All of the
runoff from the developed site (approximately 1.1 acres in total) is captured by/treated
by the underground detention system. A storm sewer is provided along the north of site to
by-pass the runoff from future development at west of the site. The construction
activities for the Caliber Collision discussed above will disturb approximately 1.30 acres.

The property is bordered by SE 7*" Terrace to the north, SE Blue Parkway to the south,
Calvert's Express Auto Service & Tire to the east, and Classic paint & Collision, Inc. to the
west.

As previously stated, all discharge from the site is ultimately routed to an offsite storm
structure located in Lot 3, Chapman Plaza 11 which will be connected to storm system at

SE 7" Terrace and ultimately directed to a tributary of the E. Fork Little Blue River.

Executive Summary

This hydraulic study will show the proposed site will be developed to meet all City of Lee’s
Summit Stormwater Management requirements. The on-site storm system has been
designed to meet the requirements in Section 5608.4.C1 Comprehensive Control as outlined
in APWA Section 5600 “Storm Drainage Systems & Facilities”, which requires the design
to “limit the two-year rate less than or equal to 0.5 cfs per site acre, ten-year rate less
than or equal to 2.0 cfs per site acre, 100-yr rate less than or equal to 3.0 cfs per site
acre and 40-hour extended detention of 1.37”/24 hour rainfall. The existing site has
Hydrologic Soil group “C” soil. As previously mentioned, various site constraints prevent a
traditional stormwater pond design. The provided system’s designs primary method of
attenuating the requirements will be via underground storage.



Flow Rate Summary Table

Developed Storm Allowable Post-Development
Site Area Event (24- | Development Peak Peak Flow Rates
Acre hour Flow Rate (cfs) (cfs)
duration)
1.1 2-year 0.55 0.31
1.1 10-year 2.2 0.53
1.1 100-year 3.3 2.4

Il. PRE-DEVELOPMENT CONDITIONS:

The proposed development is situated on an approximately 1.38-acre tract of land located
at 710 SE 7" Terrace. The site is legally described as Lot 2, Chapman Plaza 11.

Per topographic survey by Heideman Associates Inc. dated 05-04-21, the property was
covered with gravel and grass and elevations varied from 2014 t0 2018. The site generally
slopes downward in direction from south side of the site to north side. The runoff from
the site is collected and conveyed by the existing storm drain system at SE 7™ Terrace.
As the required stormwater Management does not take account of the existing condition,
this report has not analyzed the existing hydrology parameters.

111. POST-DEVELOPMENT CONDITIONS:

An underground chamber detention system is proposed to be located at the north and east
of the site within the open space and parking lot. The proposed underground detention
system is a MC-3500 StormTech Chamber System, an open bottomed chamber. Reference
the Site Development Plans for Caliber Collision for additional information of the
underground detention system. Outflow from the detention system will be routed through
an outlet riser structure and conveyed through a proposed storm pipe system to an
existing catch basin storm structure located within the existing drainage easement at the
northeast of the site in Lot 3 Chapman Plaza 11. The outflow from detention system will be
connected to the by-pass line from Lot 1 before connecting it to the existing catch basin
structure. This piped system drains eventually to the tributary of E. Fork Little Blue River
through the storm drain system at SE 7™ Terrace.

The detention system is designed to store and release the majority of runoff generated
by the proposed development.

The area analyzed in the Post-Development condition comprises of 1.1 acres of developed
site from total of 1.38 acres. Visual representations of these areas and their layout
configuration have been provided in Appendix A of this report and is titled the “Post
Development Map”. This area contains the majority of the proposed Caliber Collision



development including the building all the paved parking and curbed areas. Utilizing
proposed curb and gutters, roof leaders, inlets, vegetated swales and the proposed storm
sewer system by Caliber Collision, Post-Development Area will be routed to the proposed
underground detention system.

Runoff Calculations:

Runoff calculations are performed for Post-Development drainage area as per SCS unit
Hydrograph method using Hydraflow and TR-55.

A. Runoff Curve Number:

Land use curve number is used based upon Section 5602.3, Table 5602-3 APWA “Storm
Drainage Systems & Facilities “.

Post-Development Area

Business:
Neighborhood
Areas
Hydrologic Soil
Group C

CN =94

Total Land Area = 1.1 Acres
Weighted Runoff Curve Number = 94

B. Time of Concentration:
Shortest time of concentration of 0.10 hour is assumed.

C. Rainfall:

The 24-hour precipitation amounts for the site as provided by SCS Tr-55 for Jackson
County are as follows:

2-year storm event: 3.8 inches
10-year storm event: 5.5 inches
100-year storm event: 8.3 inches



D. Rate of Runoff:

Above curve numbers and times of concentration were used to determine rate of runoff
using the SCS hydrograph method. A hydrograph for the post-development conditions of
the site under study can be generated showing rate of flow versus time. These
hydrographs are included in Appendix B. Following are the computed peak rates of runoff
for the drainage basins:

Post-Development Area (to Underground Detention System)

Storm Event (24-

Peak Flow Rate, Q

hour duration) (cfs)
2-year 53
10-year 8.0
100-year 12.3

Post-Development Area (Out of the Un

derground Detention System)

Storm Event (24- Peak Flow Rate, Q | WS elev
hour duration) (cfs) (Top of Storage el.
2014.0)
2-year 0.31 1010.4
10-year 0.53 1011.3
100-year 24 1013.0
Developed Storm Allowable Post-Development
Site Area Event (24- | Development Peak Peak Flow Rates
Acre hour Flow Rate (cfs) (cfs)
duration)

1.1 2-year 0.55 0.31

1.1 10-year 2.2 0.53

1.1 100-year 3.3 24

As can be seen in the table above, the underground detention system acts to reduce the
developed peak discharges from the 2-year, 10-year, and 100-year, 24-hour storm events.
This is aided by the by the open bottomed design of the MC-3500 StormTech Chamber
System proposed for this development.



1IV. WATER QUALITY DESIGN AND CALCULATIONS:

Water Quality for the project was designed per the City of Lee’'s Summit's ordinances
which requires the 40-hour extended detention of 1.37”/24 hour rainfall.

The Water Quality Volume (WQv) that is to be detained for 40 hour is calculated as per
APWA/MARC-BMP Manual, 6.2:

0 WQv=PxRvx(43560/12) where:
o P =Rainfall event in inches = 1.37”
0 Rv =Volumetric runoff coefficient = 0.05 +0.009 (1)
o I =Percent Site Impervious
I = 85%
Rv = .05 +.009 x 85 = 0.815

0 WQv=(1.37) x (0.815) x (43560/12)
= 4053 Cu. Ft
Use storage at elev. 1009.83, Storage available = 4199 Cu. Ft
Release it in 40 hours

e Release rate :4199 cu ft x (1/40x 3600 sec) = 0.029 cf/sec
e Using a 1.0” Orifice
®  Qrelease = CadAo(SQRT(2*G*H)
=0.6*0.055*SQRT(2*32.2*1.33/2)
=0.022 cf/sec < 0.029 cf/sec, therefore orifice meets 40 hour minimum

Water Quality Storage is provided from elev. 1008.5 to elev. 1009.83 and is released by 1”

orifice at elev. 1008.5.
Next opening is 4” orifice at 1009.83

V. PIPE SIZING CALCULATIONS:

Included in this report in Appendix C are the pipe sizing calculations for the on-site pipes
and catch basins. These are generated by the rational method, and are based on the 100-
year intensity for all storm drain structures flowing to the detention system. These
calculations show the total flow for each pipe section, velocity, hydraulic grade elevations,
and spreads at each inlet. Reference the Inlet Area Map in Appendix A for clarification of
the drainage areas discharging to each inlet and pipe.

Drainage areas for each structure were delineated (see Inlet Area Map in Appendix A) and
flow to each catch basin was determined. The drainage to each structure was determined
using the Rational Method form of storm analysis where weighted Runoff Coefficients
were determined based on each area’s coverage. In addition to each structure’s added



stormwater from their respective drainage area, the discharge from the underground
detention system was added to the pipe’s directly “downstream” of the underground
detention system.

An analysis of the proposed storm system along SE Blue Parkway was performed to ensure
the discharge to the proposed pipe under the proposed driveway is adequately sized when
combined with the discharge from the upstream pipes. Also, a storm sewer stub is
proposed from the adjacent property to the west of the Caliber Collision property. Inlet
“1B” in the plans is proposed to provide connection to an existing storm structure for the
adjacent site should it be developed in the future. Per the City of Lee's Summit Code, the
maximum allowed discharge form a developed site is 3 cfs per developed acre. Assuming
the 1.70 acres delineated in the Inlet Area Map (in Appendix A) is developed, the maximum
discharge allowed from the adjacent site would be approximately 5.1 cfs. This runoff value
is less than the existing conditions site runoff calculated the Rational Method. Reference
should once again be made to the Inlet Area Map provided in Appendix A for calculations
and delineations of the drainage areas. To be conservative in the design, the runoff values
generated from the existing conditions (the higher value) are used for adequately sizing
the storm sewer pipe for the adjacent property’s connection to Inlet 1B, and ultimately to
the existing storm structure connection point.

Storm profiles of the storm sewer pipe network were created and the Hydraulic Grade
Lines resulting from the 100-year, 24-hour storm event discharge was mapped to each
pipe. Having each pipe’'s HGL remain within the pipe proves that each storm pipe is
sufficiently sized to accommodate the storm runoff from each structure and development.
In the analysis performed for this project, each pipe's 100-year storm event HGL
remained within their respective pipes. Reference the Storm Profiles Sheets within the
Site Development Plans prepared by Freeland and Kauffman, Inc.



Appendix A
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Hydrologic Soil Group—Jackson County, Missouri

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Arisburg-Urban land C 3.4 100.0%
complex, 1t0 5
percent slopes
Totals for Area of Interest 3.4 100.0%
Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

USDA

Natural Resources

=1 - -
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/8/2021
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Hydrologic Soil Group—Jackson County, Missouri

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 7/8/2021
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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NOAA Atlas 14, Volume 8, Version 2 s
o,

Location name: Lees Summit, Missouri, USA* g” %
Latitude: 38.9038°, Longitude: -94.3595° H Y
Elevation: 1016.38 ft** 3 q
* source: ESRI Maps K> ‘f‘g

** source: USGS T e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 |
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 4.97 5.81 719 8.35 9.98 1.3 12.6 13.9 15.7 171
(3.92-6.28) || (4.57-7.33) || (5.65-9.10) || (6.53-10.6) || (7.57-13.1) || (8.36-14.9) || (9.05-17.0) || (9.64-19.3) || (10.5-22.3) || (11.2-24.6)
10-min 3.64 4.25 5.26 6.11 7.31 8.25 9.20 10.2 11.5 12.5
(2.87-4.60) || (3.35-5.37) || (4.13-6.66) || (4.78-7.77) || (5.54-9.56) || (6.13-10.9) || (6.62-12.4) || (7.05-14.1) || (7.69-16.3) || (8.17-18.0)
15-min 2.96 3.46 4.28 4.97 5.94 6.71 7.48 8.28 9.36 10.2
(2.34-3.74) || (2.72-4.36) || (3.36-5.42) || (3.89-6.32) || (4.51-7.78) || (4.98-8.88) || (5.38-10.1) || (5.73-11.5) || (6.25-13.3) || (6.64-14.6)
30-min 2.05 2.41 2.99 3.49 418 4.72 5.26 5.82 6.57 715
(1.62-2.59) || (1.90-3.04) || (2.35-3.79) || (2.73-4.43) || (3.17-5.46) || (3.50-6.24) || (3.78-7.11) || (4.03-8.06) || (4.39-9.32) || (4.66-10.3)
60-min 1.34 1.57 1.96 2.29 2.76 3.13 3.51 3.90 4.43 4.84
(1.06-1.69) || (1.24-1.99) || (1.54-2.49) || (1.79-2.92) || (2.10-3.62) || (2.33-4.15) || (2.53-4.75) || (2.70-5.41) || (2.96-6.29) || (3.16-6.96)
2.hr 0.827 0.972 1.21 1.42 1.72 1.95 219 2.44 2,79 3.06
(0.657-1.04) || (0.771-1.22) || (0.960-1.53) || (1.12-1.79) || (1.31-2.24) || (1.46-2.57) || (1.59-2.95) || (1.71-3.37) || (1.88-3.94) || (2.01-4.36)
3-hr 0.623 0.731 0.916 1.08 1.31 1.49 1.68 1.88 2.16 2.38
(0.497-0.777)|((0.583-0.913)|| (0.728-1.15) || (0.850-1.35) || (1.00-1.70) || (1.12-1.96) || (1.23-2.26) || (1.32-2.59) || (1.46-3.04) || (1.57-3.39)
6-hr 0.376 0.444 0.561 0.664 0.813 0.934 1.06 1.20 1.38 1.53
(0.302-0.466)|((0.356-0.550)|/(0.449-0.697)/(0.528-0.827)|| (0.631-1.05) || (0.708-1.22) || (0.780-1.42) || (0.846-1.63) || (0.944-1.94) || (1.02-2.16)
12-hr 0.220 0.262 0.335 0.400 0.493 0.570 0.650 0.735 0.853 0.947
(0.178-0.270)((0.212-0.323){(0.270-0.413) ||(0.320-0.494) /(0.386-0.634)|((0.435-0.740) ((0.481-0.862) |(0.524-0.998) || (0.587-1.19) || (0.635-1.33)
24-hr 0.129 0.154 0.198 0.236 0.292 0.337 0.385 0.436 0.507 0.563
(0.105-0.158)((0.126-0.188)|(0.160-0.242) ||(0.190-0.290)|(0.230-0.372)||(0.260-0.435) ((0.287-0.507)|(0.313-0.588) ||(0.352-0.701) ||(0.380-0.786)
2-da 0.076 0.090 0.113 0.134 0.164 0.189 0.215 0.243 0.282 0.313
y (0.062-0.092)|((0.073-0.108)|/(0.092-0.137)|/(0.109-0.163) |(0.130-0.208) |(0.147-0.242)|((0.162-0.282)|((0.176-0.326) | [(0.197-0.388) |((0.213-0.434)
3.da 0.056 0.065 0.081 0.095 0.115 0.132 0.150 0.169 0.195 0.217
Yy (0.046-0.068)((0.054-0.079)|(0.066-0.098) ||(0.077-0.115) {|(0.092-0.145)|((0.103-0.168)((0.113-0.195) ||(0.123-0.225) ||(0.137-0.267) ||(0.148-0.299)
4-da 0.046 0.052 0.064 0.075 0.090 0.102 0.116 0.130 0.150 0.165
Yy (0.038-0.055)((0.043-0.063)||(0.053-0.077) ||(0.061-0.090){|(0.072-0.113) |[(0.080-0.130) {(0.088-0.150) |(0.095-0.173) ||(0.105-0.204) || (0.113-0.228)
7-da 0.031 0.035 0.042 0.048 0.057 0.064 0.071 0.079 0.089 0.098
y (0.026-0.037)((0.029-0.042)|(0.035-0.050) ||(0.039-0.058) ||(0.045-0.070)||(0.050-0.080) {(0.054-0.091) |(0.058-0.104) ||(0.063-0.121)||(0.068-0.134)
10-da 0.025 0.028 0.033 0.037 0.044 0.049 0.054 0.059 0.066 0.072
y (0.020-0.029)((0.023-0.033)/|(0.027-0.039) |/(0.031-0.045)|(0.035-0.054)|((0.038-0.061) |{(0.041-0.069) |(0.043-0.077) ||(0.047-0.089) ||(0.050-0.098)
20-da 0.016 0.018 0.022 0.025 0.028 0.031 0.034 0.037 0.040 0.043
y (0.014-0.019)((0.016-0.022)|{(0.018-0.026) ||(0.021-0.029)|(0.023-0.035) | [(0.025-0.039) {(0.026-0.043) |(0.027-0.048) ||(0.029-0.054)||(0.030-0.058)
30-da 0.013 0.015 0.018 0.020 0.023 0.025 0.027 0.029 0.031 0.033
y (0.011-0.015)||(0.013-0.017)|{(0.015-0.021){(0.017-0.023)|(0.018-0.027) ||(0.020-0.030)||(0.021-0.034)((0.021-0.037) {(0.022-0.041) ||(0.023-0.044)
45-da 0.011 0.012 0.014 0.016 0.018 0.020 0.021 0.023 0.024 0.025
y (0.009-0.013)/((0.010-0.014)|{(0.012-0.017)||(0.013-0.019)||(0.015-0.022)|((0.016-0.024)((0.016-0.026) |(0.017-0.029) ||(0.017-0.032) ||(0.018-0.034)
60-da 0.009 0.010 0.012 0.014 0.016 0.017 0.018 0.019 0.020 0.021
y (0.008-0.011)(/(0.009-0.012)||(0.010-0.014)/{(0.012-0.016)((0.013-0.019)|{(0.013-0.020)|((0.014-0.022)||(0.014-0.024) |/(0.015-0.027) (|(0.015-0.028)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a
given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.9038&lon=-94.3595&data=intensity&units=english&series=pds
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 38.9038°, Longitude: -94.3595"
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.htmli?lat=38.9038&lon=-94.3595&data=intensity&units=english&series=pds
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Large scale terrain

Large scale aerial

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.9038&lon=-94.3595&data=intensity&units=english&series=pds 3/4
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US Department of Commerce

National Oceanic and Atmospheric Administration

National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov
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Elevation: 1016.38 ft**
* source: ESRI Maps
** source: USGS

NOAA Atlas 14, Volume 8, Version 2
Location name: Lees Summit, Missouri, USA*
Latitude: 38.9038°, Longitude: -94.3595° H
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POINT PRECIPITATION FREQUENCY ESTIMATES

TMEn 1

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 |
. | Average recurrence interval (years) |
Duration
[ 1+ | 2 || 5 || 10 || 25 || s | 100 || 200 | 500 | 1000 |
5-min 0.414 0.484 0.599 0.696 0.832 0.939 1.05 1.16 1.31 1.43
(0.327-0.523)((0.381-0.611)|((0.471-0.758)||(0.544-0.885)(/(0.631-1.09)|/(0.697-1.24)|((0.754-1.42)||(0.803-1.61)|/(0.875-1.86)|(0.930-2.05)
10-min 0.607 0.708 0.877 1.02 1.22 1.38 1.53 1.70 1.92 2.09
(0.479-0.766)||(0.558-0.895)|| (0.689-1.11) || (0.797-1.30) |((0.924-1.59)|( (1.02-1.82) || (1.10-2.07) || (1.18-2.35) || (1.28-2.72) || (1.36-3.00)
15-min 0.740 0.864 1.07 1.24 1.49 1.68 1.87 2.07 2.34 2.55
(0.584-0.934)|[ (0.681-1.09) || (0.840-1.35) || (0.972-1.58) || (1.13-1.94) || (1.25-2.22) || (1.35-2.53) || (1.43-2.87) || (1.56-3.32) || (1.66-3.66)
30-min 1.02 1.20 1.50 1.75 2.09 2.36 2.63 2.91 3.29 3.57
(0.808-1.29) || (0.948-1.52) || (1.18-1.90) || (1.36-2.22) || (1.58-2.73) || (1.75-3.12) || (1.89-3.56) || (2.02-4.03) || (2.19-4.66) || (2.33-5.14)
60-min 1.34 1.57 1.96 2.29 2.76 3.13 3.51 3.90 4.43 4.84
(1.06-1.69) || (1.24-1.99) || (1.54-2.49) || (1.79-2.92) |[(2.10-3.62) || (2.33-4.15) || (2.53-4.75) || (2.70-5.41) || (2.96-6.29) || (3.16-6.96)
2-hr 1.65 1.94 2.43 2.84 3.43 3.90 4.39 4.89 5.58 6.11
(1.31-2.07) || (1.54-2.44) || (1.92-3.05) || (2.24-3.59) |[(2.63-4.47) |[(2.92-5.14) || (3.18-5.90) || (3.41-6.74) || (3.76-7.87) || (4.01-8.73)
3-hr 1.87 2.20 2.75 3.23 3.92 4.48 5.05 5.66 6.49 714
(1.49-2.33) || (1.75-2.74) || (2.19-3.44) || (2.55-4.06) ||(3.02-5.10) || (3.37-5.88) || (3.68-6.78) || (3.97-7.77) || (4.39-9.14) || (4.71-10.2)
6-hr 2.25 2.66 3.36 3.98 4.87 5.60 6.36 7.16 8.28 9.16
(1.81-2.79) || (2.13-3.30) || (2.69-4.17) || (3.16-4.95) || (3.78-6.30) || (4.24-7.31) || (4.67-8.48) || (5.07-9.79) || (5.65-11.6) || (6.09-12.9)
12-hr 2.65 3.16 4.04 4.82 5.94 6.87 7.83 8.86 10.3 1.4
(2.14-3.26) || (2.55-3.89) || (3.26-4.98) || (3.86-5.96) || (4.65-7.64) || (5.24-8.91) || (5.80-10.4) || (6.32-12.0) || (7.08-14.3) || (7.65-16.0)
24-hr 3.10 3.71 4.75 5.66 7.00 8.10 9.24 10.5 12.2 13.5
(2.53-3.78) || (3.01-4.52) || (3.85-5.80) || (4.57-6.95) |[(5.51-8.93) |[(6.23-10.4) || (6.90-12.2) || (7.52-14.1) || (8.44-16.8) || (9.13-18.9)
2.da 3.66 4.30 5.43 6.42 7.88 9.07 10.3 1.7 13.5 15.0
y (3.00-4.42) || (3.53-5.21) || (4.43-6.58) || (5.22-7.82) || (6.25-9.98) || (7.04-11.6) || (7.77-13.5) || (8.46-15.6) || (9.47-18.6) || (10.2-20.8)
3.da 4.06 4.71 5.83 6.83 8.30 9.51 10.8 12.2 141 15.6
y (3.34-4.89) || (3.87-5.67) || (4.78-7.04) || (5.57-8.28) |[(6.62-10.5) |[(7.41-12.1) || (8.15-14.1) || (8.85-16.2) || (9.89-19.2) || (10.7-21.5)
4-da 4.39 5.04 6.16 7.16 8.62 9.83 1.1 12.5 14.4 15.9
y (3.63-5.27) || (4.16-6.05) || (5.07-7.41) || (5.85-8.65) |[(6.89-10.8) || (7.68-12.5) || (8.41-14.4) || (9.10-16.6) | (10.1-19.6) || (10.9-21.9)
7-da 5.20 5.88 7.05 8.06 9.52 10.7 1.9 13.2 15.0 16.4
y (4.32-6.20) || (4.88-7.02) || (5.83-8.43) || (6.63-9.68) || (7.64-11.8) || (8.40-13.5) |[(9.09-15.4) || (9.71-17.5) || (10.6-20.3) || (11.3-22.5)
10-da 5.89 6.65 7.90 8.97 10.5 1.7 12.9 14.2 15.9 17.2
y (4.91-7.00) || (5.53-7.90) || (6.56-9.41) || (7.41-10.7) |[(8.43-12.9) |[(9.19-14.6) || (9.85-16.5) || (10.4-18.6) || (11.3-21.4) || (11.9-23.5)
20-da 7.86 8.88 10.5 1.9 13.7 15.0 16.3 17.7 19.4 20.6
y (6.60-9.25) || (7.45-10.5) || (8.80-12.4) || (9.86-14.1) || (11.0-16.6) || (11.9-18.5) || (12.5-20.6) || (13.1-22.9) || (13.8-25.8) || (14.4-28.0)
30-da 9.50 10.7 12.7 14.3 16.3 17.9 19.3 20.7 22.4 23.7
y (8.01-11.1) || (9.05-12.6) |[ (10.7-14.9) || (11.9-16.9) ||(13.2-19.7) || (14.1-21.9) || (14.8-24.2) |[ (15.4-26.6) || (16.1-29.7) || (16.6-32.0)
45-da 11.6 131 15.5 17.3 19.7 21.3 22.9 24.4 26.2 27.4
y (9.82-13.5) || (11.1-15.3) || (13.0-18.1) || (14.5-20.3) |[(15.9-23.5) |[(17.0-26.0) || (17.7-28.5) || (18.2-31.2) |[ (18.8-34.4) || (19.3-36.8)
60-da 13.4 15.1 17.8 19.8 22.4 24.2 25.9 27.4 29.2 30.4
y (11.4-15.6) || (12.8-17.6) || (15.0-20.7) || (16.7-23.2) ||(18.2-26.7) || (19.3-29.3) || (20.0-32.1) || (20.5-34.9) || (21.1-38.2) || (21.5-40.7)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=38.9038&lon=-94.3595&data=depth&units=english&series=pds
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PDS-based depth-duration-frequency (DDF) curves
Latitude: 38.9038°, Longitude: -94.3595"
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Questions?: HDSC.Questions@noaa.gov
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

£

Legend

Hyd. Origin Description

1 SCS Runoff  Developed Area
2 Reservoir <no description>

Project: Pond.gpw Tuesday, 07 / 20 / 2021




2
Hyd ro g rap h Ret u n Pe Il O d ReC %raﬂow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 | - | e 5340 | - | - 7.974 9.970 11.65 12.26 Developed Area
2 |Reservoir 1 | - 0.312 | - | - 0.525 0.660 1.405 2.384 <no description>

Proj. file: Pond.gpw Tuesday, 07 / 20 / 2021




3
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 5.340 2 716 11,712 | - | e s Developed Area
2 |Reservoir 0.312 2 760 11,706 1 1010.43 6,950 <no description>

Pond.gpw Return Period: 2 Year Tuesday, 07 / 20 / 2021




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Developed Area

Tuesday, 07 /20 / 2021

Hydrograph type = SCS Runoff Peak discharge = 5.340 cfs

Storm frequency = 2yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 11,712 cuft

Drainage area = 1.100 ac Curve number = 94

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 3.80in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed Area

Q (cfs) Hyd. No. 1 -- 2 Year Q (cfs)
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
Time (min)

= Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 07 / 20 / 2021

Hyd. No. 2

<no description>

Hydrograph type = Reservoir Peak discharge = 0.312 cfs

Storm frequency = 2yrs Time to peak = 760 min

Time interval = 2min Hyd. volume = 11,706 cuft

Inflow hyd. No. = 1 - Developed Area Max. Elevation = 1010.43 ft

Reservoir name = Pond Max. Storage = 6,950 cuft

Storage Indication method used.

<no description>

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

0 480 960 1440 1920 2400 2880 3360 3840 4320 4800
Time (min)

= Hyd No. 2 = Hyd No. 1 [LLTTTT] Total storage used = 6,950 cuft



Pond Report

6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022
Pond No. 1- Pond

Pond Data

Pond storage is based on user-defined values.

Stage / Storage Table

Tuesday, 07 /20 / 2021

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1008.50 n/a 0 0
0.50 1009.00 n/a 155 155
1.00 1009.00 n/a 798 953
1.50 1009.50 n/a 1,673 2,626
2.00 1010.00 n/a 2,349 4,975
2.50 1010.50 n/a 2,279 7,254
3.00 1011.00 n/a 2,183 9,437
3.50 1011.50 n/a 2,054 11,491
4.00 1012.00 n/a 1,878 13,369
4.50 1012.50 n/a 1,613 14,982
5.00 1013.00 n/a 1,134 16,116
5.50 1013.50 n/a 953 17,068
6.00 1014.00 n/a 953 18,021
Culvert / Orifice Structures Weir Structures
[A] [B] [C]  [PrfRsr] [Al [B] [C] (D]
Rise (in) = 18.00 1.00 4.00 0.00 Crest Len (ft) = 0.00 1.50 0.00 0.00
Span (in) = 18.00 1.00 4.00 0.00 Crest El. (ft) = 0.00 1012.50 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 1008.50 1008.50 1009.83 8.00 Weir Type =1 Rect
Length (ft) = 20.00 0.00 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 1.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes Yes No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).
Stage (ft) Stage / Discharge Elev (ft)
6.00 1014.50
/
5.00 // 1013.50
4.00 I/ 1012.50
3.00 1011.50
2.00 r 1010.50
1.00 1009.50
0.00 1008.50
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Discharge (cfs)

e Total Q



.
Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 7.974 2 716 17975 | - | e e Developed Area
2 |Reservoir 0.525 2 752 17,969 1 1011.32 10,758 <no description>

Pond.gpw Return Period: 10 Year Tuesday, 07 / 20 / 2021




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Developed Area

Tuesday, 07 /20 / 2021

Hydrograph type = SCS Runoff Peak discharge = 7.974 cfs

Storm frequency = 10 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 17,975 cuft

Drainage area = 1.100 ac Curve number = 94

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 5.50in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed Area

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

= Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 07 / 20 / 2021

Hyd. No. 2

<no description>

Hydrograph type = Reservoir Peak discharge = 0.525 cfs

Storm frequency = 10 yrs Time to peak = 752 min

Time interval = 2min Hyd. volume = 17,969 cuft

Inflow hyd. No. = 1 - Developed Area Max. Elevation = 1011.32 ft

Reservoir name = Pond Max. Storage = 10,758 cuft

Storage Indication method used.

<no description>

Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 — ;— 0.00

0 480 960 1440 1920 2400 2880 3360 3840 4320 4800

Time (min)
= Hyd No. 2 = Hyd No. 1 [LLTTTT] Total storage used = 10,758 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 9.970 2 716 22,797 | - | e e Developed Area
2 |Reservoir 0.660 2 752 22,791 1 1012.12 13,754 <no description>

Pond.gpw Return Period: 25 Year Tuesday, 07 / 20 / 2021




Hydrograph Report

11

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Developed Area

Tuesday, 07 /20 / 2021

Hydrograph type = SCS Runoff Peak discharge = 9.970 cfs

Storm frequency = 25yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 22,797 cuft

Drainage area = 1.100 ac Curve number = 94

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.80in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed Area

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

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
Time (min)

= Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 07 / 20 / 2021

Hyd. No. 2

<no description>

Hydrograph type = Reservoir Peak discharge = 0.660 cfs

Storm frequency = 25yrs Time to peak = 752 min

Time interval = 2min Hyd. volume = 22,791 cuft

Inflow hyd. No. = 1 - Developed Area Max. Elevation = 1012.12 ft

Reservoir name = Pond Max. Storage = 13,754 cuft

Storage Indication method used.

<no description>

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 2.00
0.00 ;ﬁ 0.00

0 480 960 1440 1920 2400 2880 3360 3840 4320 4800

Time (min)
= Hyd No. 2 = Hyd No. 1 [LLITTT] Total storage used = 13,754 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 11.65 2 716 26,887 | - | e e Developed Area
2 |Reservoir 1.405 2 732 26,881 1 1012.76 15,567 <no description>

Pond.gpw Return Period: 50 Year Tuesday, 07 / 20 / 2021




Hydrograph Report

14

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Developed Area

Tuesday, 07 /20 / 2021

Hydrograph type = SCS Runoff Peak discharge = 11.65cfs

Storm frequency = 50 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 26,887 cuft

Drainage area = 1.100 ac Curve number = 94

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 7.90in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed Area

Q (cfs) Hyd. No. 1 -- 50 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
Time (min)

= Hyd No. 1
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022 Tuesday, 07 / 20 / 2021

Hyd. No. 2

<no description>

Hydrograph type = Reservoir Peak discharge = 1.405 cfs

Storm frequency = 50 yrs Time to peak = 732 min

Time interval = 2min Hyd. volume = 26,881 cuft

Inflow hyd. No. = 1 - Developed Area Max. Elevation = 1012.76 ft

Reservoir name = Pond Max. Storage = 15,567 cuft

Storage Indication method used.

<no description>

Q (cfs) Hyd. No. 2 -- 50 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

0 480 960 1440 1920 2400 2880 3360 3840 4320 4800

Time (min)
= Hyd No. 2 = Hyd No. 1 [LLITTT] Total storage used = 15,567 cuft
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Hydrograph Summary Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

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 12.26 2 716 28,376 | - | e e Developed Area
2 |Reservoir 2.384 2 726 28,370 1 1012.97 16,047 <no description>

Pond.gpw Return Period: 100 Year Tuesday, 07 / 20 / 2021




Hydrograph Report

17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 1

Developed Area

Tuesday, 07 /20 / 2021

Hydrograph type = SCS Runoff Peak discharge = 12.26 cfs

Storm frequency = 100 yrs Time to peak = 716 min

Time interval = 2min Hyd. volume = 28,376 cuft

Drainage area = 1.100 ac Curve number = 94

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 8.30in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

Developed Area

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)

14.00 14.00

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
Time (min)

= Hyd No. 1



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Hyd. No. 2

<no description>

Tuesday, 07 /20 / 2021

Hydrograph type = Reservoir Peak discharge = 2.384 cfs

Storm frequency = 100 yrs Time to peak = 726 min

Time interval = 2min Hyd. volume = 28,370 cuft

Inflow hyd. No. = 1 - Developed Area Max. Elevation = 1012.97 ft

Reservoir name = Pond Max. Storage = 16,047 cuft

Storage Indication method used.

<no description>

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

14.00 14.00

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

0 480 960 1440 1920 2400 2880 3360 3840 4320
Time (min)

= Hyd No. 2 = Hyd No. 1 [LLITTT] Total storage used = 16,047 cuft



Hydraflow Rainfall Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2022

Tuesday, 07 /20 / 2021

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 | -
2 0.0000 0.0000 0.0000 | = -
3 0.0000 0.0000 0.0000 | = -
5 0.0000 0.0000 0.0000 | @ -
10 0.0000 0.0000 0.0000 | = -
25 0.0000 0.0000 0.0000 | = -
50 45.9758 3.8000 06466 | = -
100 48.1629 3.4000 06312 | -

File name: Lee's Summit IDF.IDF

Intensity =B/ (Tc + D)*"E

Return Intensity Values (in/hr)

Period

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

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 11.27 8.42 6.90 5.92 5.23 4.72 4.32 3.99 3.72 3.49 3.30 3.13
100 12.57 9.36 7.66 6.58 5.83 5.26 4.82 4.46 4.16 3.91 3.70 3.51

Tc = time in minutes. Values may exceed 60.

Orecip. file name: G:\Projects\Cross Development\Lee's Summit, MO\Documents\SWM Design\Calculations\rainfall.pcp

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 3.80 0.00 0.00 5.50 6.80 7.90 8.30
SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Blake Cox
Typewriter
This 2.30 cfs of discharge added to the system is the discharge of the 100-year, 24-hour storm event from the underground detention system. This value was calculated utilizing HydroCAD and these calculation can be found in Appendix B of this report.

Blake Cox
Typewriter
This 9.26 cfs of discharge added to the system is the sum of the runoff directed to inlet "R-2", the runoff directed to inlet "EX-1", and the runoff directed to inlet "EX-2". Reference the Inlet Area Map included in Appendix A of the report for clarification. This combined discharge represents the approximate total runoff discharged to inlet R-2 via the ditch on the north margin of the right-of-way of SE Blue Parkway.
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Appendix D
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Project: Caliber Collision

Chamber Model -
Units -

MC-3500 Detonton
Imperial Click Here for Metric A division of

&

Stormilechr

ion - Retention « Water Qually

Number of Chambers - 95 ek
Number of End Caps - 22
Voids in the stone (porosity) - 30 %
Base of Stone Elevation - 1008.50 ft Include Perimeter Stone in Calculations |
Amount of Stone Above Chambers - 12 in
Amount of Stone Below Chambers - 9 in
Amount of Stone Between Chambers - 6 in
Area of system - 6351 sf Min. Area - 5067 sf min. area
StormTech MC-3500 Cumulative Storage Volum

Heightof |Incremental Single| Incremental Tncremental Tncremental Tncremental | Incremental Ch, [ Cumulative

System Chamber Single End Cap | Chambers End Cap Stone EC and Stone System  [Elevation

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet)
66 0.00 0.00 0.00 0.00 158.78 158.78 18020.96  1014.00
65 0.00 0.00 0.00 0.00 158.78 158.78 17862.19  1013.92
64 0.00 0.00 0.00 0.00 158.78 158.78 17703.41 1013.83
63 0.00 0.00 0.00 0.00 158.78 158.78 1754464  1013.75
62 0.00 0.00 0.00 0.00 158.78 158.78 17385.86  1013.67
61 0.00 0.00 0.00 0.00 158.78 158.78 17227.09 1013.58
60 0.00 0.00 0.00 0.00 158.78 158.78 17068.31  1013.50
59 0.00 0.00 0.00 0.00 158.78 158.78 16909.54  1013.42
58 0.00 0.00 0.00 0.00 158.78 158.78 16750.76  1013.33
57 0.00 0.00 0.00 0.00 158.78 158.78 16591.99  1013.25
56 0.00 0.00 0.00 0.00 158.78 158.78 16433.21 1013.17
55 0.00 0.00 0.00 0.00 158.78 158.78 16274.44  1013.08
54 0.06 0.00 5.52 0.00 157.12 162.64 16115.66  1013.00
53 0.19 0.02 18.44 0.53 153.09 172.05 15953.02 1012.92
52 0.29 0.04 27.93 0.83 150.15 178.90 15780.97 1012.83
51 0.40 0.05 38.35 1.13 146.93 186.41 15602.07  1012.75
50 0.69 0.07 65.28 1.49 138.74 205.51 15415.66  1012.67
49 1.03 0.09 97.69 1.94 128.89 228.52 15210.15  1012.58
48 1.25 0.1 118.71 2.36 122.46 243.52 14981.63 1012.50
47 1.42 0.13 135.11 2.78 117.41 255.30 14738.11  1012.42
46 1.57 0.14 149.45 3.18 112.99 265.61 14482.81 1012.33
45 1.71 0.16 162.18 3.58 109.05 274.81 14217.20 1012.25
44 1.83 0.18 173.71 4.00 105.46 283.17 1394239 101217
43 1.94 0.20 184.09 4.41 102.23 290.72 13659.22  1012.08
42 2.04 0.22 193.88 4.80 99.17 297.85 13368.50 1012.00
41 213 0.23 202.80 517 96.39 304.35 13070.65 1011.92
40 222 0.25 211.30 5.51 93.73 310.54 12766.30 1011.83
39 231 0.27 219.15 5.84 91.28 316.27 1245575  1011.75
38 2.38 0.28 226.55 6.16 88.96 321.67 12139.49 1011.67
37 2.46 0.29 233.61 6.47 86.75 326.83 11817.81  1011.58
36 2.53 0.31 240.18 6.77 84.69 331.64 11490.98 1011.50
35 2.59 0.32 246.41 7.07 82.73 336.21 11159.34  1011.42
34 2.66 0.33 252.33 7.36 80.87 340.55 10823.14  1011.33
33 272 0.35 257.93 7.63 79.10 344.67 10482.58 1011.25
32 2.77 0.36 263.27 7.92 77.42 348.61 10137.91 1011.17
31 2.82 0.37 268.34 8.19 75.82 352.35 9789.30 1011.08
30 2.88 0.38 27317 8.45 74.29 355.91 9436.95 1011.00
29 2.92 0.40 277.79 8.71 72.82 359.33 9081.04 1010.92
28 297 0.41 282.14 8.97 71.44 362.55 8721.71 1010.83
27 3.01 0.42 286.18 9.21 70.16 365.55 8359.16 1010.75
26 3.05 0.43 290.06 9.45 68.92 368.43 7993.61 1010.67
25 3.09 0.44 293.96 9.69 67.68 371.33 7625.18 1010.58
24 3.13 0.45 297.40 9.92 66.58 373.90 7253.85 1010.50
23 3.17 0.46 300.74 10.14 65.51 376.39 6879.95 1010.42
22 3.20 0.47 303.95 10.35 64.48 378.79 6503.56 1010.33
21 3.23 0.48 306.96 10.56 63.52 381.04 6124.78 1010.25
20 3.26 0.49 309.83 10.76 62.60 383.19 5743.74 1010.17
19 3.29 0.50 312.57 10.96 61.72 385.25 5360.55 1010.08
18 3.32 0.51 315.21 11.14 60.87 387.22 4975.30 1010.00
17 3.34 0.51 317.69 11.32 60.07 389.08 4588.08 1009.92
16 3.37 0.52 320.02 11.49 59.32 390.83 4199.00 1009.83
15 3.39 0.53 322.29 11.65 58.59 392.53 3808.17 1009.75
14 3.41 0.54 324.38 11.80 57.92 394.10 3415.64 1009.67
13 3.44 0.54 326.52 11.95 57.24 395.70 3021.53 1009.58
12 3.46 0.55 328.48 12.09 56.60 397.17 2625.83 1009.50
11 3.48 0.56 330.48 12.21 55.97 398.66 2228.66 1009.42
10 3.51 0.59 332.98 13.09 54.95 401.03 1830.00 1009.33
9 0.00 0.00 0.00 0.00 158.78 158.78 1428.98  1009.25
8 0.00 0.00 0.00 0.00 158.78 158.78 1270.20 1009.17
7 0.00 0.00 0.00 0.00 158.78 158.78 1111.43  1009.08
6 0.00 0.00 0.00 0.00 158.78 158.78 952.65 1009.00
5 0.00 0.00 0.00 0.00 158.78 158.78 793.88 1008.92
4 0.00 0.00 0.00 0.00 158.78 158.78 635.10 1008.83
3 0.00 0.00 0.00 0.00 158.78 158.78 476.33 1008.75
2 0.00 0.00 0.00 0.00 158.78 158.78 317.55 1008.67
1 0.00 0.00 0.00 0.00 158.78 158.78 158.78 1008.58




Stormwater Pollution Prevention Plan (SWPPP)
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A p p en de E Inspection Log and Reports
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Name of Construction Site

Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Inspection Log

Location of Construction Site

Date of Inspection

Inspector Name

Does Inspection Report require
maintenance of installed BMPs?

[1Yes [INo
[1Yes [INo
[1Yes [1No
[1Yes [INo
[1Yes [1No
[1Yes [INo
[1Yes [INo
[1Yes [1No
[1Yes [INo
[1Yes [1No
[1Yes [INo
[1Yes [1No
34
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Inspection Log (Continued)

Date of Inspection Inspector Name

Does Inspection Report require

maintenance of installed BMPs?

[1Yes [1No
[1Yes [ INo
[1Yes [1No
[1Yes [1No
[1Yes [ INo
[1Yes [1No
[1Yes [ INo
[1Yes [1No
[1Yes [ INo
[1Yes [ INo
[1Yes [1No
[1Yes [ INo
[1Yes [1No
35
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

A ppeﬂ de F Rainfall Log and Reports
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Rainfall Records (January - June) Year:

January | Rainfall | February | Rainfall | March | Rainfall | April | Rainfall Rainfall | June | Rainfall
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WININININININININININ (= (2w -
O\Dm\lo\m-hWN—\O\O@ﬂosm_th_\o‘om\lo\m-BWN—\
WININININININININININ (= (2 -
O\Dm\lo\m-hWN—\O\O@ﬂosm_th_\o‘om\lo\m-BWN—\

W WNINNNNNNNN N R R alalalaaaa =
—\oeoo\low.nAwN—xoooo\lom.hww—\o“’“\“"‘"*““”"g

W WINNNNNNNNN N R aaaalalalala
= O|o|d(Na|ui|wN|=|O|lo|lo|Nouh|wN=o[P[®R N IR IWN =
W WNNNNINNNN NN R e e alalalalalala

alo|veNlonuhwiNalo|vlo Nl galwiNn = |o|P|®INoNUTA WIN =




Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Rainfall Records (July - December) Year:

July | Rainfall | August | Rainfall | September | Rainfall | October | Rainfall | November | Rainfall | December | Rainfall

WINININNINNIN NN N R e e aalalalalala
o|lv|xN|o|u|i|lwN=|O|lo|m(N|ouh|wN=a | PR N UK IWN =

W WINNNNNNNNN N R e alaalalalala
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

A p p en de G Additional Site Logs and Records
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Pre-Construction Conference Attendance Log

Date & Time Description/Outline and Name of the Presenter of SWPPP and Site Requirements

Name Company Signature

42

Last Updated - June 14, 2019



Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Pre-Construction Conference Attendance Log (Continued)

Name Company Signature
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Contractor & Sub-Contractor Log

Name of Construction Site Location of Construction Site

Company/Individual Name Work Responsibilities

1.

Start Date:
Completion Date:

2)

Start Date:
Completion Date:

3)

Start Date:
Completion Date:

4.)

Start Date:
Completion Date:

5.

Start Date:
Completion Date:

6.)

Start Date:
Completion Date:

7)

Start Date:
Completion Date:

8.)

Start Date:
Completion Date:

9.)

Start Date:
Completion Date:

10.)

Start Date:
Completion Date:
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Contractor & Sub-Contractor Log (Continued)

11.)

Start Date:
Completion Date:

12.)

Start Date:
Completion Date:

13.)

Start Date:
Completion Date:

14.)

Start Date:
Completion Date:

15.)

Start Date:
Completion Date:

16.)

Start Date:
Completion Date:

17.)

Start Date:
Completion Date:

18.)

Start Date:
Completion Date:

19.)

Start Date:
Completion Date:

20.)

Start Date:
Completion Date:

21.)

Start Date:
Completion Date:

45

Last Updated - June 14, 2019



Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Modification Log

Name of Construction Site Location of Construction Site

Type of Modification Description of Modification Location of Modification
] Major ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ ] Major [ ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ Major [ Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ ] Major [ ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ Major [ Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Modification Log (Continued)

Name of Construction Site Location of Construction Site

Type of Modification Description of Modification Location of Modification
] Major ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ ] Major [ ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ Major [ Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ ] Major [ ] Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
Type of Modification Description of Modification Location of Modification
[ Major [ Minor
Start Date:
Completion Date:
Reason for Approved/Implemented
Modifications: By:
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Soil Stabilization Log

Name of Construction Site

Location of Construction Site

Type of Stabilization

[]Final [ ] Temporary

Description of Stabilization

Location of Stabilization

Initiate Date:
Completion Date:
Additional Inspection Frequency for
work proposed for Stabilized Area:
this area: .

Type of Stabilization

[]Final [ ] Temporary

Description of Stabilization

Location of Stabilization

Initiate Date:
Completion Date:
Additional Inspection Frequency for
work proposed for Stabilized Area:
this area: :

Type of Stabilization

[]Final [ ] Temporary

Description of Stabilization

Location of Stabilization

Initiate Date:
Completion Date:
Additional Inspection Frequency for
work proposed for Stabilized Area:
this area: .

Location of Stabilization

Type of Stabilization

[]Final [ ] Temporary

Description of Stabilization

Initiate Date:
Completion Date:
Additional Inspection Frequency for
work proposed for Stabilized Area:
this area: .

Location of Stabilization

Type of Stabilization

[]Final [ ] Temporary

Description of Stabilization

Initiate Date:
Completion Date:
Additional Inspection Frequency for
work proposed for Stabilized Area:
this area: .
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Stormwater Pollution Prevention Plan (SWPPP)
For the Caliber Collision in Lee’s Summit, MO

SWPPP Modification Log (Continued)

Name of Construction Site Location of Construction Site

Type of Stabilization Description of Stabilization Location of Stabilization

[]Final [ ] Temporary

Initiate Date:
Completion Date:
Additional

work proposed for
this area:

Inspection Frequency for
Stabilized Area:

Type of Stabilization Description of Stabilization Location of Stabilization

[]Final [ ] Temporary

Initiate Date:
Completion Date:
Additional

work proposed for
this area:

Inspection Frequency for
Stabilized Area:

Type of Stabilization Description of Stabilization Location of Stabilization

[]Final [ ] Temporary

Initiate Date:

Completion Date:
Additional

work proposed for
this area:

Inspection Frequency for
Stabilized Area:

Type of Stabilization Description of Stabilization Location of Stabilization

[]Final [ ] Temporary

Initiate Date:
Completion Date:
Additional

work proposed for
this area:

Inspection Frequency for
Stabilized Area:

Type of Stabilization Description of Stabilization Location of Stabilization

[]Final [ ] Temporary

Initiate Date:

Completion Date:
Additional

work proposed for
this area:

Inspection Frequency for
Stabilized Area:
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