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Introduction:
This Final Stormwater Drainage Study for the proposed Summit Point Apartments, Phase-II has
been done at the request of the Canyon View Properties of Santa Cruz, California.  The
Phase-II addition would be constructed directly to the north of the existing Phase-I apartments
located at 504 NE Chipman Road in Lee’s Summit, Missouri.  Phase I included five multi-unit
apartment buildings plus a swimming pool on a 6.49 acre site constructed in 1980.  The
proposed Phase-II addition would cover 7.21 acres and include six new multi-apartment
buildings along with parking lots and service drives.

Vicinity Map of the Summit Point Apartments at 504 NE Chipman Road in Lee’s Summit

The site would include stormwater detention with an open-graded detention basin on the
northeast corner of the project.  The stormwater detention release rate for the proposed
Phase-II development would comply with the City’s allowable release rates for the 2, 10 and
100-year design storms, and would also provide for the extended detention of the 1.37” BMP
water quality volume.
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General Information:
The proposed Phase-II addition to the existing Summit Point Apartments would be constructed
on the 7.21 acre parcel located directly north of the existing apartment complex.  The proposed
Phase-II site is completely undeveloped.  The site slopes downwards to the north where an
existing creek (Tributary P3 to Prairie Lee Lake) flows eastwards along the site’s northern
boundary.

Summit Point Apartments Phase-II Grading Plan

The existing Tributary P3 to Prairie Lee Lake creek has flowline elevations ranging between
approximately 994’ to 1000’ along the northern side of the Summit Point Apartments, Phase II.
NE Swann Circle is located directly to the east of Summit Point and has triple 48” HDPE culverts
draining the existing creek below the roadway.  The existing triple 48” HDPE’s have upstream
flowline elevations of approximately 986.91’and the top of the roadway has an overflow
elevation of approximately 994’.

FEMA FIRM Flood Map 29095C0436G, Showing the Existing Tributary P3 to Prairie Lee
Lake Flowing along the Northern Border of the Summit Point Apartments
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The FEMA flood map shows defined 1% (100-year) flood elevations further to the east along the
creek, but stops short of Independence Avenue.  A small portion of the northern side of the site
is within the FEMA Zone-A 1%(100-year) floodplain, with the remaining ground above the
defined flood limits.

The Ordinary High Water Mark (OHWM) was determined by CFS and verified by Frank Norman
of Norman Ecological. The definition of the Ordinary High Water Mark as defined in the US
Clean Water Act is as follows:

(7) Ordinary high water mark. The term ordinary high water mark means that line on the shore established
by the fluctuations of water and indicated by physical characteristics such as a clear, natural line
impressed on the bank, shelving, changes in the character of soil, destruction of terrestrial vegetation, the
presence of litter and debris, or other appropriate means that consider the characteristics of the
surrounding areas.

The proposed apartment buildings were placed outside of the stream setback along the existing
Tributary P3 to Prairie Lee Lake.  Stormwater detention for the site would be provided in the
open-graded stormwater detention basin located on the northeast corner of the site.  The
detention basin would have a bottom elevation of approximately 995.0’ (the calculated 100-year
WSEL in the creek was approximately 994.4’), and the top of dam would be approximately
1003.25’  the detention basin would store approximately 1.895 ac-ft of runoff at a peak WSEL of
1000’50’ during a 100-year design storm event.

The US Fish and Wildlife Service’s National Wetlands Inventory website was reviewed to check
if the proposed Summit Point Apartments, Phase II, has any existing wetland areas or streams.
The National Wetlands Inventory Map showed the existing Tributary P3 to Prairie Lee Lake as a
Riverine, and no other wetlands features on the Summit Point Apartments site.
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US Fish and Wildlife National Wetlands Inventory Map of Summit Point Apartments

A review of the project vicinity on the NRCS Web Soil Survey Site showed that the area
surrounding the Summit Point Apartments, Phase-II, was comprised of Arisburg-Urban Land
Complex soil, 1 to 5 percent slopes, Hydrologic Soil Group C, and Udfarents-Urban Land
Sampsel Complex soil, 5 to 9 percent slopes, Hydrologic Soil Group C.  A copy of the Natural
Resources Conservation Service's Web Soil Survey for the site and surrounding region has
been included in the appendix of this report.
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NRCS Web Soil Survey Map of the Summit Point Apartments
(Blue shading indicates Type-C Soils)

Methodology:
This Final Stormwater Drainage Study has been prepared in accordance with Section 5600
Storm Drainage Systems and Facilities, by the American Public Works Association, Kansas City
Metropolitan Chapter, and the City of Lee’s Summit’s Stormwater Report Requirements.  The
stormwater runoff analysis was analyzed using PondPack's Version 8 hydraulics/hydrology
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software, which utilized TR-55 hydrology methods and rainfall depths as stipulated in the
APWA-5600 standards and design criteria.

SCS curve number runoff coefficients were calculated based on pervious greenspace at CN =
74 and impervious surfaces at CN = 98.  The existing and proposed conditions drainage areas
were derived from the existing ground contours and the proposed grading contours, and the
amounts of pervious and impervious surface areas were measured and used to calculate
composite SCS curve numbers.  The times of concentrations for the existing conditions
drainage basins were derived using the TR-55 methodology with overland sheet flow, shallow
concentrated flow and channel flows.  For the proposed site conditions, inlet times for each
drainage basin were simplified to five minutes to account for the curbed site and enclosed storm
sewer system.

The surface areas for the proposed contour grading for the stormwater detention basin was
measured at one foot intervals to derive stage versus storage curves for performing stormwater
routing.  The outlet structure consisted of a small 2-¼” diameter orifice at flowline 995.00’ for
storing and metering the outflow from the 1.37”/24-hour rainfall, and a 34” diameter circular
orifice at flowline 996.75’ for storing and metering the outflow for the 2, 10 and 100-year storms.
The detention basin would also have a 30 ft long emergency overflow weir with a crest set at
1001.00’, approximately 6” above the peak 100-year WSEL of 1000.46’.  Calculations showed
that the overflow from a second 100-year storm under full conditions with all other outlets
blocked would rise approximately 1.01 ft above the crest of the overflow spillway to elevation
1002.01’.  The top of the dam would be set at 1003.25’ to provide the minimum 12 “ of
freeboard.

Inflow hydrographs based on the 24-hour SCS Type-II rainfall distribution were modeled from
the individual drainage basins and times of concentration. Allowable release rates from the site
were based on the City’s requirements for the 2, 10 and 100-year storms along with the water
quality treatment of the 1.37”/24-hour rainfall having to be held and released over a 40-hour
span.

Existing Conditions Analysis:
Under the pre-development conditions, the Summit Point Apartments Phase-II site contains
approximately 7.21 acres of on-site drainage area and is completely undeveloped.  The 7.21
acres was considered to be completely pervious with no existing impervious pavement or
building area.  With the Hydrologic Type-C soils covering the site, the pre-development SCS
runoff curve number was estimated to be CN = 74.0.  The time of concentration was calculated
to be approximately 8.10 minutes based on the TR-55 methodology which included overland
flow, shallow concentrated flow and channelized flow.
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The Summit Point Apartments Phase-I located directly to the south of the proposed Phase-II
site were built during the 1980’s and contain a total of 6.49 acres.  Approximately 4.03 acres of
off-site area from the Phase-I site drains directly onto the Phase-II site.  There was no other
off-site drainage flowing onto the Phase-II site since Chipman Road catches and conveys
drainage from the area further to the south.  The off-site Phase-I apartments did not have any
enclosed storm sewers or inlets or catch basins to collect surface drainage and pipe it to the
existing creek along the northern boundary of the Phase-II site.  The 4.03 acres was estimated
to contain approximately 2.38 acres of impervious surface and approximately 1.65 acres of
pervious green-space.  The composite SCS runoff curve number was estimated to be 88.2.  The
time of concentration was calculated to be approximately 9.00 minutes based on the TR-55
methodology which included overland flow, shallow concentrated flow and channelized flow.

Proposed Conditions Analysis:
The proposed site improvements for the post-development drainage conditions included the
construction of six new multi-unit apartment buildings along with parking lots and connecting
service drives.  The proposed improvements would also include an enclosed storm sewer
system to collect the surface drainage from the Phase-II site along with runoff contributed from
the existing Phase-I areas.  The proposed Phase-II improvements would also include a new
open-graded stormwater detention basin on the northeast corner of the site to provide detention
and meet the City’s required water quality treatment standards for new developments.  The City
of Lee’s Summit uses the APWA Section 5608.4, Performance Criteria, C, Release Rates, for
setting the post-development release rates from an improved site:

The 50% (2-year Storm) would be limited to 0.5 cfs per acre
The 10% (10-year Storm) would be limited to 2.0 cfs per acre
The 1% (100-year Storm) would be limited to 3.0 cfs per acre.

Contributing off-site areas unaffected by the construction would be allowed to release drainage
at their pre-development rates.

Using the existing Tributary P3 to Prairie Lee Lake at the northeast corner of the proposed
Phase-II site as the Point of Interest (POI) for the cumulative stormwater runoff from the Summit
Point Apartments Phases I and II sites, the existing Phase-I Apartments had a contributing
off-site area of 4.03 acres with an SCS Curve Number of CN = 88.2 and a time of concentration
of Tc = 9.00 minutes.  The calculated flow rates from Phase-I at the POI at the existing Tributary
P3 to Prairie Lee Lake were 12.83 cfs, 21.25 cfs and 34.48 cfs, respectively for the 50%, 10%
and 1% storms (2, 10 and 100-year).  The allowable release rates from the 7.21 acre Phase-II
site were calculated using the 0.5, 2.0 and 3.0 cfs per acre designated release rates for the
50%, 10% and 1% storms (2, 10 and 100-year).   The following table summarizes the Phase-I
and Phase-II flows and the composite allowable release rates at the POI at the northeast corner
of the Phase-II development:

Summit Point Apartments, Phase-II, Final Stormwater Drainage Study pg 8



Post-Development Allowable Release Rates

Storm
Frequency

Existing Off-Site
Phase-I Runoff

Allowable On-Site
Phase-II Runoff

Composite
Allowable

Release Rate

50% (2-Year) 12.83 cfs 3.61 cfs 16.44 cfs

10% (10-Year) 21.25 cfs 14.42 cfs 35.67 cfs

1% (100-Year) 34.48 cfs 21.63 cfs 56.11 cfs

Stormwater detention for the post-development Phase-II site would be provided with an
open-graded detention basin on the northeast corner of the site.  The stormwater detention
basin would have a bottom elevation of approximately 995.00’, and a top of impoundment dam
elevation of approximately 1003.25’ with full storage capacity was estimated at approximately
2.859 ac-ft.  Approximately 5.54 acres at CN = 89.9 of the Phase-II on-site drainage would flow
into the detention pond along with approximately 4.03 acres at CN = 88.2 of contributing
drainage from the Phase-I off-site area.

The time of concentration for the on-site Phase-I drainage area was estimated at a minimal 5
minutes and the off-site Phase-I drainage area time of concentration was calculated to be
approximately 9.00 minutes based on the TR-55 methodology which included overland flow,
shallow concentrated flow and channelized flow.

Approximately 1.67 acres of the Phase-II site would be undetained by-passing the proposed
stormwater detention basin.  The undetained area was located along the northern and western
fringes of the Phase-II site where the ground was too low for runoff to be caught and piped into
the detention basin.

The required water quality storage for the 1.37” rainfall from the Phase-II development was
calculated based on the total proposed impervious surface area over the 7.21 acre site.  The
total impervious and pervious surface areas were measured for the proposed site and the Water
Quality Volume (WQv) was calculated based on the 2012 MARC Best Management Practices
Manual.  The Water Quality Volume was calculated to be approximately 19,338 cubic feet or
0.444 ac-ft.

The City of Lee’s Summit requires that the BMP Water Quality Volume be detained and slowly
released over a 40-hour interval.  The BMP Water Quality Volume storage volume in the bottom
of the proposed stormwater detention basin was estimated to correspond to elevation 996.72’.
The invert elevation of the outlet orifice was set at 995.00’ inside the proposed outlet structure,
so that the maximum storage depth would be 1.72 ft and the average depth would be half of that
value at 0.86 ft.  Dividing the 19,338 cubic feet of Water Quality Volume by 40 hours yields an
average outflow rate of approximately 0.1343 cfs.  Sizing calculations for the proposed low-flow
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outflow orifice indicated that a circular diameter of approximately 2.35 inches would be needed
to release the storage volume over the 40 hour interval.  For simplicity of construction, a 2-¼
inch diameter orifice was designed in the bottom of the outlet structure.

A 42” HDPE storm sewer pipe would enter the basin from the South and the storm would exit to
the North.   The proposed 2-¼ inch diameter Water Quality Volume outflow orifice at invert
elevation 995.00’ was conjoined with a 34 inch diameter circular outlet orifice at invert elevation
996.75’ to meter the outflow from the 2, 10 and 100-year design storms.  The proposed outlet
structure would be constructed on the northern side of the proposed stormwater detention basin
to house the 2-¼ inch orifice and 34” diameter circular orifice.   A 36” HDPE outlet pipe would
drain out of the north side of the outlet structure and discharge toward the existing creek on the
north side of the site.  The 100-year water surface elevation of the creek was calculated to be
approximately 994.92’, and the bottom of the detention storage outlet orifice was set at 995.0’,
so that backwater from the creek would not surcharge the detention basin during a 100-year
flood event.   A summary of the stormwater routing characteristics for the stormwater detention
basin has been tabulated below:

Stormwater Detention Basin Routing Summary
Storm

Frequency
Peak
Inflow

Peak
Outflow

Peak
WSEL

Peak
Storage

Total
Release Rate

Allowable
Release Rate

50% (2-Year) 32.69 cfs 14.34 cfs 998.42’ 0.778 ac-ft 16.15 cfs 16.44 cfs

10% (10-Year) 53.03 cfs 29.86 cfs 999.31’ 1.120 ac-ft 34.27 cfs 35.67 cfs

1% (100-Year) 84.87 cfs 46.29 cfs 1000.46’ 1.611 ac-ft 55.34 cfs 56.11 cfs

The Total Release Rates from the contributing on and off-site drainage areas that were either
detained or undetained were all less than their corresponding allowable release rates required
by the City.  The proposed Summit Point Phase II development would provide on-site
stormwater detention in accordance with the City of Lee’s Summit’s requirements.  The peak
post-development runoff rates from the proposed development would not increase above the
peak pre-development runoff rates.
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Drainage Channel Analysis of Tributary P3 to Prairie Lee Lake:

CFS Engineers created a HEC-RAS model and prepared a separate study to evaluate the water
surface elevations of stormwater in the Tributary P3 to Prairie Lee Lake creek channel along the
east and north side of the proposed Summit Point Apartments, Phase II site.  The results of the
HEC-RAS model showed that the highest 100-year floodplain elevation on the site was 998.81’,
and the lowest proposed buildings BFE’s were set at 1005.00’.  The bottom of the proposed
open-graded stormwater detention basin was set at 995.0’.  The detention basin was located in
the northeast corner of the Summit Point site with the bottom set above the adjacent 100-year
flood elevation of 994.92’.

Conclusions:

For the final evaluation and sizing of the stormwater detention system for the proposed Phase-II
Addition of the Summit Point Apartments, the calculated post-development release rates were
less than the required allowable release rates.  The 100-year water surface elevations along the
Tributary P3 to Prairie Lee Lake creek along the northern boundary of the proposed
development were calculated using HEC-RAS, and the proposed building elevations and the
bottom of the proposed stormwater detention basin were set accordingly.  There would be no
grading or placement of embankment material in the creek channel below the calculated
100-year water surface elevations.  The site would provide water quality treatment storage for
the 1.37” 90th percentile average annual rainfall and provide detention for the 50%, 10% and
1% (2, 10 and 100-year) storms in accordance with the City of Lee’s Summit’s requirements.
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of Detention Basin = 1000.48

100 year water surface elevation

Legend

Major Contour

Minor Contour

Right-of-Way Line

Section Line

Easement Line

Storm Sewer Line

Sanitary Sewer Line

Waterline

Fence Line

Vegetation Line

Found Survey Monument

Set Iron Bar with Cap CF&S CLS 1999141100

Section Corner

Schedule B-2 Exception

Storm Sewer Manhole

Sanitary Sewer Manhole

Tree

Water Meter

Water Valve

Fire Hydrant

Light Pole

Center Line

F

B&C

{88}

Bar & Cap

Found

�

(Intermediate)

Existing Contour

(Index)

Existing Contour

9
7
0Proposed Contour

CONDUIT NECESSARY TO PERMIT CONSTRUCTION AND OTHER WORK.

REMOVE EXISTING SOIL ABOVE AND BELOW GRADE IMPROVEMENTS AND ABANDON UNDERGROUND PIPING OR 

FURTHER EXCAVATION OR EARTHWORK IS REQUIRED.

DEPRESSIONS CAUSED BY CLEARING AND GRUBBING OPERATIONS WITH SATISFACTORY SOIL MATERIAL.  UNLESS 

COMPLETELY REMOVE STUMPS, ROOTS, AND OTHER DEBRIS BELOW PROPOSED SUBGRADE ELEVATION.  FILL 

SPECIFICALLY NOTED OTHERWISE ON THE DRAWINGS.

UNSUITABLE WASTE MATERIAL. EXCESS TOPSOIL SHALL BE REMOVED FROM THE SITE BY THE CONTRACTOR UNLESS 

FREELY DRAIN SURFACE WATER.  COVER STORAGE PILES IF REQUIRED TO PREVENT WINDBLOWN DUST.  DISPOSE OF 

STOCKPILE TOPSOIL IN STORAGE PILES IN AREAS SHOWN OR WHERE DIRECTED. CONSTRUCT STORAGE PILES TO 

AND OTHER OBJECTIONABLE MATERIAL.

REASONABLY FREE OF SUBSOIL, CLAY, LUMPS, STONES, AND OTHER OBJECTS OVER 2" IN DIAMETER, WEEDS, ROOTS, 

SHALL CONSIST OF SANDY CLAY SURFICIAL SOIL FOUND IN DEPTH OF NOT LESS THAN 6".  SATISFACTORY TOPSOIL IS 

OTHER OBJECTIONABLE MATERIAL.  CUT HEAVY GROWTHS OF GRASS FROM AREAS BEFORE STRIPPING. TOPSOIL 

STRIP TOPSOIL TO WHATEVER DEPTHS ENCOUNTERED TO PREVENT INTERMINGLING WITH UNDERLYING SUBSOIL OR 

INDICATED.

DIGGING OUT STUMPS AND ROOTS.  DO NOT REMOVE ITEMS ELSEWHERE IN SITE OR PREMISES UNLESS SPECIFICALLY 

IMPROVEMENTS, OR OBSTRUCTIONS INTERFERING WITH INSTALLATION OF NEW CONSTRUCTION.  REMOVAL INCLUDES 

UNLESS OTHERWISE INDICATIED ON THE DRAWINGS, REMOVE TREES, SHRUBS, GRASS, OTHER VEGETATION, 

SUITABLE MATERIAL SHALL BE COMPACTED AS SPECIFIED.

PURPOSES.  SHALL BE  DISPOSED OF IN A MANNER SATISFACTORY TO THE OWNER.  BACKFILL AREAS WITH LAYERS OF 

OWNER'S REPRESENTATIVE, IS UNSUITABLE OR UNDESIRABLE FOR BACKFILLING SUBGRADE OR FOUNDATION 

REMOVE FROM THE SITE MATERIAL ENCOUNTERED IN GRADING OPERATIONS THAT, IN THE OPINION OF THE OWNER OR 

REGULATORY AGENCIES.

THE CONTRACTOR SHALL NOT GRADE OUTSIDE THE PROPERTY LINE UNTIL APPROVED FROM APPROPRIATE 

16.

15.

14.

13.

12.

11.

10.

21.

20.

19.

18.

 

17.

GRADING SHALL NOT EXCEED A 3' HORIZONTAL TO A 1' VERTICAL SLOPE.

SOIL FOR FILLING SHOULD BE GRADED AS IT ARRIVES.

MAKING FINAL ADJUSTMENTS TO MANHOLES AND BOXES.

OF ADJACENT AREAS, NO SEPARATE OR ADDITIONAL COMPENSATION SHALL BE MADE TO THE CONTRACTOR FOR 

AS NECESSARY TO MATCH THE FINISH GRADE

THE CONTRACTOR SHALL BE RESPONSIBLE TO FIELD ADJUST THE TOPS OF ALL MANHOLES AND VALVE/METER BOXES 

THE COST OF TESTING. 

OWNER. THE OWNER SHALL BE RESPONSIBLE FOR 

TESTING AND INSPECTION OF EARTHWORK SHALL BE PROVIDED BY A TESTING LABORATORY SELECTED BY THE 

PAVEMENT AREAS. 

REDISTRIBUTED PER THE SPECIFICATIONS. TOPSOIL SHALL NOT BE USED FOR STRUCTURAL FILL IN BUILDING AND 

INCHES (6") OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER. THE TOPSOIL SHALL BE STOCKPILED AND 

AREAS OF PROPOSED CONSTRUCTION SHALL BE STRIPPED OF ALL VEGETATION AND TOPSOIL TO A DEPTH OF SIX 

MATERIAL IN AND WASTE MATERIAL OFF OF THE SITE. 

EARTHWORK AS SHOWN AND FOR HAULING BORROW 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING THE NECESSARY PERMITS FOR THE COMPLETION OF 

DATUM.  

EXISTING AND PROPOSED CONTOURS ARE SHOWN AT ONE FOOT (1') INTERVALS AND ARE REFERENCED TO USGS 

THE CONTRACTOR IS RESPONSIBLE FOR PROTECTION OF ALL PROPERTY CORNERS. 

THAN EXISTING CONDITIONS. 

INCLUDE ANY WORK IN STATE RIGHT OF WAY AND/OR CITY RIGHT OF WAY.  REPAIRS SHALL BE EQUAL TO OR BETTER 

CONSTRUCTION,  SUCH AS,  BUT NOT LIMITED TO: DRAINAGE,  UTILITIES,  PAVEMENT, STRIPING, CURBS, ETC. AND TO 

THE CONTRACTOR IS RESPONSIBLE FOR REPAIRS OF DAMAGE TO ANY EXISTING IMPROVEMENTS DURING 

9.

8.

7.

6.

5.

4.

3.

2.

1.

SEE SHEETS C301 AND C302 FOR SPOT ELEVATIONS.

PERMIT ISSUED BY THE CITY OF LEE'S SUMMIT, MISSOURI PUBLIC WORKS.

THE CONTRACTOR SHALL PROVIDE EROSION CONTROL IN ACCORDANCE WITH THE APPROVED LAND DISTURBANCE 

ALL GRADING SHALL COMPLY WITH THE GEOTECHNICAL REPORT.

THE UPPER 24 INCHES OF FILL SUPPORTED PAVEMENT AREAS.

CONTENT.  THE COMPACTION SHOULD BE INCREASED TO 98% OF THE STANDARD PROCTOR MAXIMUM DRY DENSITY IN 

MOISTURE CONTENT OF NOT LESS THAN 2% BELOW AND NOT MORE THAN 2% ABOVE THE OPTIMUM MOISTURE 

MINIMUM DENSITY OF 95% OF THE STANDARD PROCTOR DRY DENSITY.  IN ACCORDANCE WITH ASTM D 698, AT A 

SUBGRADE SHALL BE PLACED IN LIFTS OR LAYERS NOT TO EXCEED 8" LOOSE MEASURE AND COMPACTED TO A 

UNLESS SPECIFICALLY INDICATED OTHERWISE ON THE DRAWINGS, FILL MATERIALS USED IN PREPARATION OF 

STATED ABOVE.

DIRECTION OF A FIELD GEOTECHNICAL ENGINEER.  AREAS OF FAILURE SHALL BE EXCAVATED AND RE-COMPACTED AS 

APPROVED EQUIVALENT, IN EACH OF THE TWO PERPENDICULAR DIRECTIONS UNDER THE SUPERVISION AND 

BE ACCOMPLISHED BY MAKING TWO (2) COMPLETE PASSES WITH A FULLY-LOADED TANDEM-AXLE DUMP TRUCK, OR 

AREAS SHALL THEN BE PROOFROLLED TO DETECT ANY AREASOF INSUFFICIENT COMPACTION.  PROOFROLLING SHALL 

MORE THAN 2% ABOVE THE OPTIMUM MOISTURE CONTENT AS DETERMINED BY THE STANDARD PROCTOR.  THESE 

DRY DENSITY, IN ACCORDANCE WITH ASTM D 698.  AT A MOISTURE CONTENT OF NOT LESS THAN 2% BELOW AND NOT 

SCARIFIED TO A MINIMUM DEPTH OF 8" AND COMPACTED TO A MINIMUM OF 98% OF THE STANDARD PROCTOR MAXIMUM 

EXPOSED BY EXCAVATION OR STRIPPING AND ON WHICH SUBGRADE PREPARATIONS ARE TO BE PREFORMED SHALL BE 

UNLESS SPECIFICALLY INDICATIED OTHERWISE ON THE DRAWINGS OR IN THE SOIL INVESTIGATION REPORT, AREAS 

 

GRADING NOTES:
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FEETSCALE: 1" =

sewer

Proposed private sanitary

sewer

Proposed private sanitary

main

Proposed 8" private water
main

Proposed 8" private water

main

Proposed 8" private water

main

Proposed 6" private water

main

Proposed 6" private water

Assembly (Typ.)

Proposed Fire Hydrant
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be abandoned

Existing sanitary sewer to 

be abandoned

Existing sanitary sewer to 

private water main

Connect to exist 8"

private water main

Connect to exist 8"

existing 8" water main.

Install backflow preventor on

existing 8" water main.

Install backflow preventor on

backflow preventor

Install new water meter after

backflow preventor

Install new water meter after

Proposed Storm sewer

Detention basin

of Detention Basin = 1000.48

100 year water surface elevation

designated as private

be used in place and

Existing sanitary sewer to 

as private

be used in place and designated

Existing sanitary sewer to 

as private

be used in place and designated

Existing water main to 

as private

be used in place and designated

Existing sanitary sewer to 

as private

be used in place and designated

Existing water main to 

See detail sheet C8

Proposed outlet Structure

w/ 18" Rip-rap floor

15' long concrete headwall 

w/ 18" Rip-rap armour slope

30' Wide Overflow Spillway

UTILITY NOTES:

16.

15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

SERVICE LATERALS SHALL BE 4" DIA., AND ALL WYE CONNECTIONS SHALL BE "CUT IN".

ALL SANITARY SEWER PVC PIPING SHALL BE SDR-26, UNLESS OTHERWISE NOTED.  ALL 

ELECTRICAL PLAN).

CONNECTIONS TO THE BUILDING AS REQUIRED BY THE UTILITY COMPANY (SEE 

CONTRACTOR SHALL INSTALL 2-2" CONDUITS FOR THE TELEPHONE AND CATV SERVICE 

COMPLETE UTILITY WORK WITHIN THE PUBLIC STREET RIGHT-OF-WAY.

A RIGHT-OF-WAY WORK PERMIT SHALL BE OBTAINED BY THE CONTRACTOR TO 

 

INSTALLATION OF PHONE SERVICE TO BUILDING.  

THE CONTRACTOR SHALL COORDINATE WITH THE PHONE COMPANY FOR LOCATION AND 

 

SPECIFIC LOCATION OF SERVICE AND ENTRANCE DETAILS OF THE BUILDINGS.

CONTRACTOR SHALL REFER TO THE ARCHITECTURAL PLANS FOR SIZE OF UTILITIES 

OPERATIONAL SYSTEM AS REQUIRED BY THE OWNER AND THE PUBLIC UTILITIES.  THE 

CONCRETE PADS AND ALL OTHER INCIDENTALS REQUIRED FOR A COMPLETE AND 

BUILDING STRUCTURES.  THIS WILL INCLUDE ALL CONDUITS, SERVICE LINES, METERS, 

FROM A POINT OF CONNECTION FROM THE PUBLIC OR PRIVATE UTILITY LINES TO THE 

EQUIPMENT AND INSTALLATION OF ELECTRICAL POWER, TELEPHONE AND GAS SERVICE 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING ALL MATERIALS, TOOLS AND 

 

LEE'S SUMMIT, MISSOURI.

CONNECTION. ALL WORK SHALL CONFORM TO THE REQUIREMENTS OF THE CITY OF 

FOR SPECIFIC LOCATIONS AND ELEVATIONS OF THE SERVICE LINES AT THE BUILDING 

LINE. THE CONTRACTOR SHALL REFER TO THE ARCHITECTURAL  AND PLUMBING PLANS 

SANITARY SEWER SERVICE LINES FROM THE BUILDINGS TO THE PUBLIC OR PRIVATE 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND INSTALLING ALL 

 

LINE AND GAS METER WITH THE GAS COMPANY.

THE CONTRACTOR SHALL COORDINATE LOCATION AND CONSTRUCTION OF GAS SERVICE 

 

SERVICE AND TRANSFORMER PADS WITH THE POWER COMPANY.

THE CONTRACTOR SHALL COORDINATE INSTALLATION AND LOCATION OF ELECTRICAL 

DOMESTIC WATER SERVICE LINE PRIOR TO ANY POINT OF USE.

THE CONTRACTOR SHALL INSTALL A BACKFLOW PREVENTION ASSEMBLY ON THE 

LEE'S SUMMIT.

LEE'S SUMMIT. ALL  WORK SHALL CONFORM TO THE REQUIREMENTS OF THE CITY OF 

DOMESTIC AND IRRIGATION LINES SHALL BE OF MATERIALS APPROVED BY THE CITY OF 

SYSTEM FOR THE BUILDING SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.  

DOMESTIC WATER SYSTEM. ALL COST ASSOCIATED WITH THE COMPLETE WATER 

VALVES AND ALL OTHER INCIDENTALS REQUIRED FOR A COMPLETE OPERABLE 

PUBLIC AND DOMESTIC WATER SERVICE LINES, METERS, BACK-FLOW DEVICES, PITS, 

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND INSTALLING ALL 

 

AND DETAILS AND NOTIFY ENGINEER OF ANY DISCREPANCIES PRIOR TO CONSTRUCTION.

CONNECTIONS AT THE BUILDING WITH THE ARCHITECTS, MECHANICAL, PLUMBING PLANS 

THE CONTRACTOR SHALL COORDINATE LOCATIONS AND SIZES OF UTILITY SERVICE 

 

 

REQUIRED FOR UTILITY SERVICE CONNECTIONS.

THE CONTRACTOR IS RESPONSIBLE TO OBTAIN ALL PERMITS AND PAY ALL FEES AS 

 

REQUIRED WITH THE RESPECTIVE UTILITY COMPANY/OWNER.

THE CONTRACTOR SHALL COORDINATE ALL UTILITY CONNECTIONS AND RELOCATIONS AS 

OF TIE-INS/CONNECTION TO THEIR FACILITIES.  

COORDINATING WITH CITY UTILITY REQUIREMENTS AS TO LOCATION AND SCHEDULING 

TO AVOID CONFLICTS AND ASSURE PROPER DEPTHS ARE ACHIEVED AS WELL AS 

CONTRACTOR SHALL COORDINATE INSTALLATION OF UTILITIES IN SUCH A MANNER AS 

SERVICE.  

DOMESTIC AND FIRE PROTECTION, WATER SERVICE, ELECTRICAL,  AND TELEPHONE 

LOCATION OF ALL UTILITY ENTRANCES TO INCLUDE SANITARY SEWER LATERALS, 

CONTRACTOR SHALL REFER TO ARCHITECTS PLANS AND SPECIFICATIONS FOR ACTUAL 

THE ENGINEER OF RECORD AND THE OWNER PRIOR TO CONSTRUCTION.

ON PLANS,  ANY DEVIATION FROM THE DESIGN LOCATIONS SHALL BE REPORTED TO 

CONSTRUCTION ADJUSTMENT,  OR RELOCATION OF EXISTING UTILITIES AS DESIGNATED 

CONTRACTOR TO COORDINATE WITH APPROPRIATE,  UTILITY COMPANIES PRIOR TO 

NOTES:

    by landscaping.

All Transforming and ground mounted equipment shall be screened7.

6.     All water lines and fire hydrants shall be Private.

Fire Department Connection (FDC) shall be 4" Storz type fitting.5.

Unless noted otherwise, all of the drainage for the project shall be Private.4.

Storm Sewer shall be HDPE or PVC.3.

Project will be all electric. No gas lines will be provided.2.

All construction shall be per APWA and/or Lee's Summit standards.1.

C400

for conduit routing

See electrical site plan

Transformer

for conduit routing

See electrical site plan

Transformer

See plumbing plans for exact location.

Standards. (Typ. each building)

Lee's Summit Water Department

& 4" Fire line installed per

2" Domestic Service line

See plumbing plans for exact location.

Standards. (Typ. each building)

Lee's Summit Water Department

& 4" Fire line installed per

2" Domestic Service line

See plumbing plans for exact location.

Standards. 

installed per Lee's Summit Water Department

1" Domestic Service line

T

A
2
-
1

Tract 4

Tract 1 of

Summit Point First Plat

Book I41, Page 60

T

T
T

T
T

C1-1

A
2
-
3

VAN

B
1-

1

A2-2

C1-2

did we dip this mh?

T

T

T

T

T

T

T

FH

WVWV

W

W

WMWM WMWM

WMWMWM
WM

S
2
2
°3

1
'3

5
"

W
 
, 

2
5
0
.0

0
'

S46°12'20"E

7.49'

S46°12'20"E

207.06'

N79°09'23"W

137.56'

S
0
1
°5

4
'3

8
"

W

4
1
7
.5

8
'

N
4
8
°2
6
'4
4
"E

2
0
0
.0
0
'

S72°33'20"E

5.19'

6
8
.3

3
'

6
7
.5

3
'

S88°06'36"E , 688.99'

N88°05'22"W , 470.58'

N
0
1
°5

4
'3

8
"
E

8
1
.0

1
'

N88°05'22"W , 218.00'

N
0
2
°0

4
'0

1
"
E

1
4
8
.7

9
'

N
0
2
°0

4
'0

1
"
E

4
1
0
.7

9
'

N87°28'25"W , 296.29'

S
2
2
°2

0
'3

7
"

W
 
, 

2
5
0
.7

6
'

S7
2°3

1'3
5"W
 , 

330
.00
'

Tract 4

Tract 1 of

Summit Point First Plat

Book I41, Page 60

South Line, Southwest 
1
4, Section 32-48-31, N88°00'27"W , 2646.66'

S79°09'23"E

30.64'

R=1365.40'
L=210.94'

N88°01'14"W

447.25'

N
0
2
°0

4
'0

1
"
E

3
5
8
.4

2
'

Tract 2

unplatted

Tract 1

unplatted

S
0
1
°5

9
'3

3
"

W

9
4
.9

8
'

1525.36'

S

S

S

S

S

S
G

NS
G

NS
G

NS
G

NS
G

N

1004.8900BM-3

S

WW

CP-102

CP-104

EBOXE

WVW

S

VOLLEYBALL

CP-103
VOLLEYBALL

S

NO PARKING

BBQ GRILL

BBQ GRILL

EBOXE

FHWVW

EBOXE

S

W

PP

MGE

S

EBOXE

EBOX
E

4
5

M
P

H VAULTV

WVW

VAULT
V

WVW

MGE

WVW

W STOP

W
WVW

OFFICE

RENTAL

number:
reference

Sheet

D
e
s
ig

n
e

d
 
b
y
:

D
w

n
 

b
y
:

C
k

d
 
b
y
:

S
u
b

m
it
t
e

d
 
b
y
:

F
il
e
 

n
a

m
e
: 
  
  
  
  
  
  
 

P
lo
t
 
d
a
t
e
: 
  
  
  
  
  

D
a
t
e
:

R
e

v
ie

w
e

d
 
b
y
:

R
e

v
.

2
15

0
6
5
-S

T
-S

H
-C

D
 

U
ti
li
ty
 
P
la

n
.d

g
n

2
/
2
/
2
0
2
2

10
:5

0
:5

9
 

A
M

1:
5
0

G:\Shared drives\215065\CADD\215065-ST-SH-CD Utility Plan.dgn

A
p
p
r
.

M
a
r
k

D
e
s
c
r
ip
t
io

n
D
a
t
e

P
lo
t
 
s
c
a
le
: 
 

0
2
/

0
2
/

2
2

-

-
-
-

-
-
-

0
3
-
2
5
-
2
0
15

R
P

R
P

L
W

S

C
I

T
Y
 

S
U

B
M
I

T
T

A
L

L
e
e
's
 

S
u

m
m
it
, 

M
is

s
o

u
r
i

5
0
4
 

N
E
 

C
h
ip

m
a
n
 

R
o
a
d

S
U

M
M
IT
 

P
O
IN

T

C
o

n
s
t
r
u
c
t
io

n
 

D
r
a

w
in

g
s



20' 20' 40'

20'

C401

245

240 235

230

1125

1120

1105

1005

1020

10101015

225

215

220

905

925

920

915

910

215215

FL (42" HDPE)(out) = 997.03

FL (30" HDPE)(in) = 998.03

FL (24" HDPE)(in) = 998.53

Top of curb el = 1004.34

Install 5'x5' Precast Concrete Curb Inlet No. 2

Sta. 0+00, Line 5

Sta. 1+39.24, Line 2 = 

FL (12")(out) = 1001.38

FL (8")(in) = 1001.71

Top el = 1003.65

Install 6" Nyloplast Drain Basin

Sta. 4+58.62, Line 2

FL (8")(out) = 1002.20

FL (6")(in) = 1002.37

Top el = 1005.80

w/ solid lid

Install 8" Nyloplast Drain Basin

Sta. 5+26.25, Line 2

FL (6")(out) = 1005.97

FL (6")(in) = 1006.17

Top el = 1009.60

w/ solid lid

Install 6" Nyloplast Drain Basin

Sta. 6+82.01, Line 2

FL (6")(out) = 1006.87

Top el = 1010.5

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 7+14.28, Line 2

FL (18")(out) = 1000.80

FL (12")(in) = 1001.30

FL (8")(in) = 1001.64

Top of curb el = 1005.98

w/ 2'x3' Curb Inlet

Install 24" Nyloplast Drain Basin 

Sta. 0+54.09, Line 10

FL (8")(out) = 1003.11

FL (8")(in) = 1003.31

Top el = 1006.8

w/ solid lid

Install 6" Nyloplast Drain Basin

Sta. 0+94.50, Line 10

FL (8")(out) = 1004.06

FL (6")(in) = 1004.23

Top el = 1007.50

w/ 8" Grate

Install 8" Nyloplast Drain Basin

Sta. 1+71.57, Line 10

FL (6")(out) = 1009.03

Top el = 1011.50

w/ 6" Grate

Install 6" Nyloplast Drain Basin

Sta. 2+48.45, Line 10

FL (12")(out) = 1001.79

FL (8")(in) = 1002.12

Top el = 1006.50

w/ 12" solid lid

Install 12" Nyloplast Drain Basin

Sta. 0+50.12, Line 11

FL (6") = 1003.28

Top elev = 1006.50

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 0+92.96 (5' Rt.), Line 11

FL (6") = 1006.26

Install 6" 15 degree bend

Sta. 1+71.60, Line 11

1110

1110A

FL (6")(out) = 1006.67

FL (6")(in) = 1006.87

Top el = 1010.5

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta.1+81.42, Line 11

FL (8")(out) = 1007.07

Top el = 1010.5

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 2+00.98, Line 11

FL = 1002.61

1 - 8"x6" reducer

Install 6" Tee

Sta. 0+92.96, Line 11

FL (8")(out) = 1002.98

FL (8")(in) = 1003.18

Top el = 1006.40

w/ solid lid

Install 8" Nyloplast Drain Basin

Sta. 0+93.18, Line 9
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FL (6")(out) = 1008.05

Top el = 1011.5

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 2+64.03, Line 9

FL (6")(out) = 1007.53

FL (6")(in) = 1007.73

Top el = 1011.5

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 2+31.17, Line 9

FL (8")(out) = 1004.07

FL (6")(in) = 1004.24

Top el = 1007.50

 w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 1+68.03, Line 9

FL (12")(out) = 1001.05

FL (8")(in) = 1001.38

Top of curb el = 1005.63

w/ 2'x3' Curb Inlet

Install 24" Nyloplast Drain Basin

Sta. 0+72.98, Line 9

FL (24")(out) = 999.34

FL (24")(in) = 999.54

FL (12")(in) = 1000.34

Top of curb el = 1003.31

w/ 2'x3' Curb Inlet

Install 30" Nyloplast Drain Basin

Sta. 0+00, Line 9 & Sta. 0+00, Line 12

Sta. 2+47.88, Line 2 =

LINE 9

LINE 9

LINE 9

LINE 10

L
IN

E
 
10

LINE 11

L
IN

E
 
11

LINE 10

L
IN

E
 
2

LIN
E
 
2

Proposed Sanitary Sewer

Proposed Sanitary Sewer

Proposed Sanitary Sewer

Proposed Water Main

Proposed Water Main

0

FEETSCALE: 1" =

1115

FL (24")(out) = 999.77

FL (18")(in) = 1000.27

FL (12")(in) = 1000.77

Top of curb el = 1004.25

w/ 2'x3' Curb Inlet

Install 30" Nyloplast Drain Basin

Sta. 0+00, Line 10

Sta. 3+54.77, Line 2
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20' 20' 40'

20'

W
V

W

C402

See detail, sheet C

Overflow Structure, Line 1

Concrete trickle channel @ 0.50%

Install 4' wide x 124 LF

FL = 996.25

42" HDPE End Section

Sta 0+00. Line 2

200

210

LIN
E
 
2

L
IN

E
 
2

LIN
E 

3

L
IN

E
 
3

LIN
E
 
4

215

605

405A

405

510

515

505

525

705

535

530

520

340

335

330
325 320

410
420

345

315

415

LINE 3

LINE 5

L
IN

E
 
5

LIN
E 5

LINE 5

L
IN

E
 
6

L
IN

E
 
7

FL (6")(out) = 1002.88

Top el = 1005.25

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 0+45.85, Line 6

FL (15")(out) = 999.30

FL (15")(in) = 999.50 

FL (8")(in) = 1002.30

Top el = 1004.58

w/ 12" solid grate

Install 24" Nyloplast Drain Basin

Sta. 0+70.55, Line 3

FL (12")(out) = 1004.54

FL (12")(in) = 1004.74

Top el = 1009.20

w/ 12" solid grate

Install 18" Nyloplast Drain Basin

Sta. 2+95.28, Line 3=

FL (12")(out) = 1005.38

FL (8")(in) = 1005.71

Top el = 1010.00

w/ 12" grate

Install 12" Nyloplast Drain Basin

Sta. 3+60.23, Line 3=

FL (6")(out) = 1010.72

Top el = 1014.00

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 5+90.14, Line 3

FL (8")(out) = 1010.12 

FL (6")(in) = 1010.29

Top el = 1013.50

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 5+49.85, Line 3

FL (8")(out) = 1009.07

FL (8")(in) = 1009.27

Top el = 1013.50

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 4+92.26, Line 3

FL (8")(out) = 1008.62

FL (8")(in) = 1008.82

Top el = 1013.50

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 4+66.75, Line 3

FL (8")(out) = 1006.41

FL (8")(in) = 1006.61

Top el = 1010.00

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 1+24.65, Line 4

FL (12")(out) = 1001.08

FL (8")(in) = 1001.41

FL (8")(in) = 1001.41

Top el = 1007.00

w/ 12" solid grate

Install 24" Nyloplast Drain Basin

Sta. 0+00, Line 4A

Sta. 0+40.15, Line 4=

FL (15")(out) = 1000.59

FL (12")(in) = 1000.84

FL (12")(in) = 1000.84

Top el = 1006.7

w/ 12" solid grate

Install 24" Nyloplast Drain Basin

Sta. 0+00, Line 4

Sta. 2+02.86, Line 3=

FL (6")(out) = 1006.65

Top el = 1010.21

w/ 2'x3' Curb Inlet

Install 18" Nyloplast Drain Basin

Sta. 0+74.35, Line 7

FL (42" HDPE)(out) = 997.03

FL (30" HDPE)(in) = 998.03

FL (24" HDPE)(in) = 998.53

Top of curb el = 1004.34

Install 5'x5' Precast Concrete Curb Inlet No. 2

Sta. 0+00, Line 5

Sta. 1+39.24, Line 2 = 

FL = (30")(out) = 999.27

FL = (30")(in) = 999.47

Top of curb el = 1004.79

Install 2'x3' Nyloplast Curb Inlet No. 1

Sta. 0+94.56, Line 5

FL (30")(out) = 1000.60

FL (30")(in) = 1000.80

FL (6")(in) = 1002.60

Top el = 1005.25

w/ 2'x3' Curb Inlet

Install 30" Nyloplast Drain Basin

Sta. 0+00, Line 6

Sta. 1+79.40, Line 5 =

FL (30")(out) = 1004.06

FL (24")(in) = 1004.46

Top of curb el = 1012.93

Install 8'x3' Precast Concrete Curb Inlet No. 3

Sta. 3+69.68, Line 5

FL (24")(out) = 1006.13

FL (15")(in) = 1006.88

Top el = 1013.48

w/ 2'x3' Curb Inlet

Install 24" Nyloplast Drain Basin

Sta. 4+25.37, Line 5

FL (8")(out) = 1002.92

Top el = 1005.25

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 0+34.59, Line 4A

305

310
FL (8")(out) = 1006.95 

FL (6")(in) = 1007.12

Top el = 1010.00

w/ 8" grate

Install 8" Nyloplast Drain Basin

Sta. 1+41.76, Line 4

FL (6")(out) = 1010.95

Top el = 1014.00

w/ 6" grate

Install 6" Nyloplast Drain Basin

Sta. 1+84.33, Line 4

FL (15")(out) = 1000.05

FL (15")(in) = 1000.25 

Top el = 1006.75

w/ 12" solid grate

Install 24" Nyloplast Drain Basin

Sta. 1+45.62, Line 3
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Water Main

Proposed 8" 

Water Main

Proposed 8" 

Sanitary Sewer

Proposed 8" 

Sanitary Sewer

Proposed 8" 

0

FEETSCALE: 1" =

FL (15")(out) = 1009.57

Top el = 1015.00

w/ 12" grate

Install 12" Nyloplast Drain Basin

Sta. 4+90.30, Line 5

FL (30")(out) = 999.99

FL (30")(in) = 1000.19

Top el = 1004.5

w/ 12" grate

Install 30" Nyloplast Drain Basin

Sta. 1+46.42, Line 5

FL = (42" HDPE)(out) = 996.50

FL (42" HDPE)(in) = 996.70

FL (15" HDPE)(in) = 998.75

Top of curb el = 1004.08

Install 8'x5' Precast Concrete Curb Inlet No. 1

Sta. 0+10.20 Line 3

Sta. 0+57.35, Line 2 =

FL (30")(out) = 1001.16

FL (30")(in) = 1001.37

FL (6")(in) = 1003.16

Top el = 1007.85

w/ 2'x3' Curb Inlet

Install 30" Nyloplast Drain Basin

Sta. 0+00, Line 7

Sta. 2+45.39, Line 5 =

Sta. 2+38.39 Bk, Line 5 =
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55.47 LF @ 0.45% 75.85 LF @ 0.43% 105.50 LF @ 0.77% 105.42 LF @ 0.22% 103.13 LF @ 0.59% 67.15 LF @ 0.74% 154.49 LF @ 2.33% 30.91 LF @ 2.26%

57.22 LF @ 0.96% 74.09 LF @ 0.75% 56.39 LF @ 0.60% 91.30 LF @ 4.06% 64.05 LF @ 0.99% 104.95 LF @ 2.77%  

24.77 LF @ 1.01%

56.36 LF @ 1.51%  

39.13 LF @ 1.11%

91.65 LF @ 1.36% 51.36 LF @ 3.06% 63.32 LF @ 4.24%

39.34 LF @ 0.61% 83.35 LF @ 6.0%  

15.91 LF @ 2.14%
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Subsection:  Master Network Summary

Catchments Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

20.6411.9001.1462Post-2yrPost-On-Det
33.4311.9001.89410Post-10yrPost-On-Det
53.4311.9003.106100Post-100yrPost-On-Det
12.8311.9500.7812Post-2yrPre-Off-Det
21.2511.9501.31610Post-10yrPre-Off-Det
34.4811.9502.190100Post-100yrPre-Off-Det
3.7911.9500.2102Post-2yrPost-On Undet
7.2811.9000.40110Post-10yrPost-On Undet

13.3011.9000.735100Post-100yrPost-On Undet
12.8012.0000.7642Post-2yrPre-On
26.2911.9501.53810Post-10yrPre-On
49.9711.9502.922100Post-100yrPre-On
12.8311.9500.7812Post-2yrPost-Off-Det
21.2511.9501.31610Post-10yrPost-Off-Det
34.4911.9502.190100Post-100yrPost-Off-Det

Node Summary

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

25.4712.0001.5452Post-2yrOut-Pre
47.5411.9502.85410Post-10yrOut-Pre
84.4511.9505.112100Post-100yrOut-Pre
16.1512.0501.8842Post-2yrOut-Post
34.2712.0503.32910Post-10yrOut-Post
55.3412.0005.730100Post-100yrOut-Post

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

(N/A)(N/A)32.6911.9501.9272Post-2yrDet-Basin 
(IN)

0.778998.4214.3412.1001.6742Post-2yrDet-Basin 
(OUT)

(N/A)(N/A)53.0311.9503.21010Post-10yrDet-Basin 
(IN)

1.120999.3129.8612.0502.92810Post-10yrDet-Basin 
(OUT)

(N/A)(N/A)84.8711.9505.296100Post-100yrDet-Basin 
(IN)
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Subsection:  Master Network Summary

Pond Summary

Maximum 
Pond Storage

(ac-ft)

Maximum 
Water 

Surface 
Elevation

(ft)

Peak Flow
(ft³/s)

Time to Peak
(hours)

Hydrograph 
Volume
(ac-ft)

Return 
Event

(years)

ScenarioLabel

1.6111,000.4646.2912.0504.995100Post-100yrDet-Basin 
(OUT)
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Scenario:  Post-2yr
Storm Event:  SCS-Type-II-APWA-2-YrLabel:  Det-Basin

Return Event:  2 yearsSubsection:  Elevation-Area Volume Curve

Volume (Total)
(ac-ft)

Volume
(ac-ft)

A1+A2+sqr
(A1*A2)
(acres)

Area
(acres)

Planimeter
(ft²)

Elevation
(ft)

0.0000.0000.0000.0000.0995.00
0.0000.0000.0010.0010.0995.30
0.0410.0410.1750.1610.0996.00
0.2810.2400.7210.3300.0997.00
0.6250.3431.0300.3570.0998.00
0.9980.3731.1200.3900.0999.00
1.4070.4091.2270.4280.01,000.00
1.8570.4501.3510.4730.01,001.00
2.3450.4871.4620.5020.01,002.00
2.8590.5141.5420.5260.01,003.00
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Scenario:  Post-2yr
Storm Event:  SCS-Type-II-APWA-2-YrLabel:  Det Basin Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Requested Pond Water Surface Elevations

ft995.00Minimum (Headwater)

ft0.50Increment (Headwater)

ft1,003.00Maximum (Headwater)

Outlet Connectivity

E2
(ft)

E1
(ft)

OutfallDirectionOutlet IDStructure Type

1,003.00995.00TWForward2.25" 
Orifice

Orifice-Circular

1,003.00996.75TWForward34" OrificeOrifice-Circular
1,003.001,001.00TWForwardO/F Weir-

1001.00'
Rectangular Weir

(N/A)(N/A)TailwaterTailwater Settings
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Scenario:  Post-2yr
Storm Event:  SCS-Type-II-APWA-2-YrLabel:  Det Basin Outlet

Return Event:  2 yearsSubsection:  Outlet Input Data

Structure ID:  2.25" Orifice
Structure Type:  Orifice-Circular

1Number of Openings

ft995.00Elevation

in2.3Orifice Diameter

0.600Orifice Coefficient

Structure ID:  34" Orifice
Structure Type:  Orifice-Circular

1Number of Openings

ft996.75Elevation

in34.0Orifice Diameter

0.600Orifice Coefficient

Structure ID:  O/F Weir-1001.00'
Structure Type:  Rectangular Weir

1Number of Openings

ft1,001.00Elevation

ft30.00Weir Length

(ft^0.5)/s3.00Weir Coefficient

Structure ID:  TW
Structure Type:  TW Setup, DS Channel

Free OutfallTailwater Type

Convergence Tolerances

30Maximum Iterations

ft0.01
Tailwater Tolerance 
(Minimum)

ft0.50
Tailwater Tolerance 
(Maximum)

ft0.01
Headwater Tolerance 
(Minimum)

ft0.50
Headwater Tolerance 
(Maximum)

ft³/s0.001Flow Tolerance (Minimum)

ft³/s10.000Flow Tolerance (Maximum)

Page 5 of 627 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

2/2/2022

PondPack CONNECT Edition
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
Center11-29-21 Summit Point Phase-II.ppc























Hydrologic Soil Group—Jackson County, Missouri
(Summit Point-II Apartments)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Jackson County, Missouri
Survey Area Data: Version 20, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 6, 2019—Nov 
16, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

10082 Arisburg-Urban land 
complex, 1 to 5 
percent slopes

C 13.5 51.7%

10181 Udarents-Urban land-
Sampsel complex, 5 
to 9 percent slopes

C 12.6 48.3%

Totals for Area of Interest 26.1 100.0%

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.

Hydrologic Soil Group—Jackson County, Missouri Summit Point-II Apartments

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

2/26/2020
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Summit Point Apartments-National Wetlands Inventory Map

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

April 6, 2020

0 0.095 0.190.0475 mi

0 0.15 0.30.075 km

1:5,630

This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.


