
AGENDA

Planning Commission
February 27, 2023
7:00 PM
Council Chambers, 6090 Woodson St.

Questions concerning this meeting may be addressed to the staff contact, 
Karie Kneller, City Planner, at (913) 676-8366 or kkneller@missionks.org

I. Call to Order

II. Election of Officers - President and Vice President

III. Approval of Minutes from Planning Commission - November 28, 2022

IV. New Business
1. Case #23-01 - Mission Vale Final Development Plan

2. Case #23-02 - Mission Vale Final Plat

V. Old Business

VI. Planning Commission Comments

VII. Staff Updates

mailto:kkneller%40missionks.org?subject=Planning%20Commission%20Inquiry
https://www.missionks.org/wp-content/uploads/2023/02/PC-Draft-Minutes-11.28.22.pdf
https://www.missionks.org/wp-content/uploads/2023/02/PC-Draft-Minutes-11.28.22.pdf


AT A GLANCE

Applicant:

Location:

Property ID:

Current Zoning:

Proposed Zoning:

Current Land Use:

Proposed Land Use:

 

 Public Hearing Required

Legal Notice Date:

Case Number:

Project Name:

Project Summary:

Staff Contact:

Planning Commission
Staff Report

February 27, 2023

#23-01

Mission Vale Final Development Plan

The applicant is requesting approval of a final 
development plan for a 19-unit rental townhome 
development at the southeast corner of Nall 
Avenue and West 58th Terrace. The Preliminary 
Development Plan (Case #22-21), Rezoning 
(#22-20), and Preliminary Plat (#22-25) were 
recommended for approval by the Planning 
Commission in September 2022. The City Council 
approved these three cases in October 2022. 

Koenig Building + Restoration

West 58th Terrace and Nall Avenue

KP350000000012A, KP350000000012B, 
KP350000000013, KP350000000014, 
KP350000000015 

“DND” Downtown Neighborhood District

N/A

Vacant

Multi-family Townhomes

N/A 

Karie Kneller

N/A
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Mission Vale: 
Final Development Plan

February 27, 2023

Background and Property Information

The site formerly contained existing vacant office 
buildings and surface parking that have been removed 
by the applicant/property owner. Surrounding 
properties are a mix of office and commercial uses 
zoned “PBP,” “MS1,” and “MS2.” The structure on 
Nall just south of the project site is zoned “MS2” with 
single-family residential land use.

The site is served by water, gas, sanitary sewer, and 
electrical utilities. A sanitary sewer easement runs 
north and south between the easternmost parcel 
and the adjacent property to the west. A gas utility 
easement is located parallel to the southern property 
line about 22 feet inside the property boundary, and 
overhead electrical utility, along with a water main, 
run along the southern property line. The plans 
propose a stormwater tie-in across Nall Avenue to serve the project development.

Project Proposal

The applicant, Koenig Building + Restoration submitted a Final Development Plan for a 19-unit multi-
family townhome development for the property. The site is currently vacant. The City Council approved the 
Preliminary Development Plan for the project and rezoning of the property from “MS2” and “PBP” to “DND”, 
in October of 2022. The City Council also approved the Preliminary Plat for the same location.

Four two-story structures consisting of six, five, or two units are proposed for the site. Each unit would have 
two bedrooms and two-and-a-half baths with two parking spaces. Some of the units have a two-car garage, 
while some of the units have a one-car garage with surface parking either in a driveway, or in the interior 
parking lot. The proposed project has 38 parking spaces as required by municipal code. Building frontage 
is set back appropriately according to the municipal code, with front terraces and walkways for each unit. 
A six-foot side yard setback abutting the residential use (zoned MS-2) conforms with the municipal code. 
The back yard setback deviates from the municipal code, which requires an 18’ setback from shared drives 
and a 25’ setback for all other configurations, except for multi-family structures and condominiums, which 
do not have a back yard setback requirement. This deviation is consistent with the approved preliminary 
plans. Each of the four structures are separated by green space between 5.5’ and 24’ wide, and three of 
the units have back lawns with terraces.  

The applicant proposes a five-foot sidewalk on the perimeter of the entire site set back from the curb, 
with two park benches along 58th Terrace. The Landscape Plan proposes 10 shade trees along the street 
frontage and four shade trees in the south yard. Decorative tree species will be dispersed on the site, 
and the total number of trees meets the requirement per municipal code. The plantings will be native, 
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Mission Vale: 
Final Development Plan

February 27, 2023

Plan Review and Analysis

The applicant self-scored the preliminary development plan with a total of 43 points for a “silver” rating that 
was part of the preliminary development plan packet. The applicant met with the Sustainability Commission 
in September of 2022 and received feedback on the plans. The Sustainability Commission determined the 
project as proposed could receive a total of 35 points and a “bronze” rating. The rating could increase to 
“silver,” according to the Sustainability Commission, if plans are expanded to include the following:
• Commitment to utilizing fixtures meeting Water Sense standards

• Commitment to employing Universal Design principles to improve unit accessibility standards

• Enhance storm water detention

Sustainability Commission

Staff will work with the applicant to produce a maintenance agreement that includes maintaining all 
landscaping and site improvements to exclude the sidewalk extension off site; the extension shall be the 
responsibility of the City to maintain.

Maintenance Agreement

Municipal Code

Consideration of Final Development Plans is outlined in the Mission Municipal Code at §440.190. A Final 
Development Plan which contains modifications from the approved Preliminary Development Plan but 
is in substantial compliance with the Preliminary Development Plan, may be approved by the Planning 
Commission without a public hearing if the landscaping and screening plan is adequate as determined by 
the Commission.

Modifications: 

The dumpster location has been relocated in the final development plan to the area abutting the property’s 
southern border. 

The applicant proposed a sidewalk extension from the property south on Nall to connect with commercial 
properties on Johnson Drive that is indicated in the civil drawings as part of the packet.

The plans include photometrics on the site with 0.0 foot candles on the property border with residentially 
zoned properties. 

non-invasive species of shade trees, ornamental trees, and shrubs. The parking area will be landscaped 
according to code requirements. 
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Mission Vale: 
Final Development Plan

February 27, 2023

City Council Action

Planning Commission Action

Staff recommends that the Planning Commission vote to approve the Final Development Plan for the multi-
family townhome development known as Mission Vale with the following condition:

A. Maintenance agreement that states all site improvements and landscaping within the property boundaries 
is maintained in good condition in perpetuity; the agreement shall be completed and signed by the property 
owner and the City of Mission before issuance of building permit(s).

No action.

The Planning Commission will hear Case #23-01, Mission Vale Final Development Plan, at its regularly 
scheduled meeting on February 27th, 2023.

Recommendation
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February 13, 2023 STORMWATER MANAGEMENT STUDY SKYLINE PROPERTIE LLC MISSION VALE TOWNHOMES 58th TERRACE & NALL AVENUE MISSION, KANSAS   Mission Vale Townhomes project is located on a 42,620 s.f.(0.978 acre) site on the southeast corner of 58th Terrace and Nall Avenue.  The site included 5 structures, 3 of which have recently been removed.  The estimated total impervious area was 15,366 s.f. (CN=83).  There is no off-site drainage flowing onto the site.  The existing drainage patterns generally flow south between commercial buildings to and along Johnson Drive.  A small strip of land along Nall Avenue flows onto Nall.  Another small existing building and parking lot flow onto Birch Avenue.  Runoff on Nall flows south to Johnson Drive to a curb inlet.  Runoff onto Birch flows south to Johnson Drive then east to curb inlets.  We are not aware of any specific drainage problems in the vicinity.   The site, in the Rock Creek drainge shed of Brush Creek, is not in a flood plain.  The site is not in a flood plain and there are no waterways or wet lands.  The project does not fall within the scope of the  Corps of Engineers, FEMA, or DWR regulations.    The project proposes construction of 19 townhouse units.  6 units will front on Nall and the remainder on 58th Terrace.  The project proposes 30,221 s.f. (CN=93) of impervious surfaces.  Total developed 1% storm runoff is 10.46 cfs (0.528 ac-ft).  Existing 1% event runoff is 9.55 cfs (0.457 ac-ft).  The 1% event increase in runoff volume is 0.071 ac-ft (3,093 c.f.). PROJECT CONCERNS:   The site generally flows onto and between existing commercial buildings on Johnson Drive.  We are not aware of any drainage easements or other provisions that are in place for runoff flow routes between the buildings to Johnson Drive.  Regardless, it is important to provide an adequate drainage system and avoid potential conflicts with neighboring properties.      The site is less than an acre.  Mission has indicated stormwater treatment is not required.  The site soil is the "Sharsburg Urban Land Complex" per NRCS soils report.  The soil has an average Ksat of 0.4 inches per hour and a depth of over 3 feet to limiting layers.     Mission has informed the developer this project will require detention.  We assume this is generated by the capacity of the storm sewer systems on Johnson Drive and backups from Rock Creek.  Per direction from the City Engineer, the peak flow rates from the site must be less than the existing peak flows for the 1, 10, and 100 year events.   Per agreement with the city, the project will provide facilities to control the runoff.  The total peak discharge rates will be less than existing site discharge rates.  The project will also provide retention of the "First Flush" event.     An extensive collection system is planned to route almost all runoff to a retention and detention basin under the parking lost. The retained and detained flow will be collected in 28 Storm Tech Chambers and clean gravel below the parking lot.  The clean gravel below the chambers will retain the First Flush flow.  The net result of this system is peak total discharge rates significantly below existing and treatment of the First Flush runoff by retention and soil injection.   Concern has been noted regarding potential foundation damage/leaking of existing and proposed buildings near the proposed retetion basin.  All of the commercial buildings along Johnson Drive are on grade without basements.  All of the project townhomes are on grade without basements.  That being the case, concerns over potential foundation problems are without merit. PROJECT STORMWATER DESIGN:   All calculations are generated using Hydrocad Software, SCS Type II 24 hour storm distributions, Modified Plus routing.  Reach routing has been changed to Muskingum-Cunge although there are no reach nodes in the project.   Almost all roof drains and pavement flow into the retention basin.  Building units 18 and 19 driveway and unit 19 entry flow onto 58th Terrace.  All roof drain downspouts will have trash seperators and all inlets will have limited small openings to limit trash entry into the basin.  The proposed basin uses 5 feet of clean gravel and 28 STORM TECH chambers covered with clean gravel, all wrapped in fabric to retain the First Flush storm and provide detention.  Inspection and cleaning access of the chambers is provide by the system.      The storm drainage system and detention/retention facility collect all of the flow currently flowing between the commercial buildings.  The detention/retention facility routies discharge via an 12" PVC pipe to a new manhole on the west side of Nall.  Routing the project discharge is a challenge due to existing utilities along Nall and the depth of the existing 24"RCP storm sewer on the west side of Nall.  We have generated all the information available on the location and depth of the various utilities.  The water line and gas line on the east side of Nall are practicably on top of each other.  There does appear to be enough room between them to install the 12" PVC pipe.     Peak discharges, not routed through the basin, are 0.45cfs (1yr), 0.88cfs (10yr), and 1.41cfs (100yr) flows.  Basin peak discharges are 3.26cfs (1yr), 6.10cfs (10yr), and 9.55cfs (100yr).  Total developed peak discharge hydrographs from the project are 2.25cfs (1yr), 4.85cfs (10yr), and 6.56cfs (100yr).   The capacity of the existing 24"RCP storm sewer on the west side of Nall is 38.4cfs.  The drainage shed of this pipe is 6.9 acres of residential (c=0.51).  10 year runoff at the connection point is 19.7 cfs and 100 year is 34.8 cfs. There is adequate capacity in the pipe for the flow from the basin without overflow onto the street.  Note: Area storm sewer design when the sewers were installed was 10 year with a "c" of 0.40.  It is unlikely that the storm sewer system intake capabilities would collect  all of the 100 year flows above the project.  We have assumed all flow is collected and in the existing pipe.    Due to the location of existing utility lines along Nall, the proposed 12" storm sewer crossing Nall may be in conflict with the utility lines.  Adjustment of the storm sewer and/or utility lines may be necessary.  The developer and construction contractors shall determine if conflicts exist prior to any construction on the project.  Any and all conflicts will be resolved before construction of any portion of the project is initiated.  City review and approval of any changes required in this critical area is necessary prior to intiation of site work.      The average infiltration rate of the basin is 0.4"/hr per NRCS.  The 5 feet overall depth and 2,000s.f. of cantact surface provides 4,000c.f. water volume retention below the discharge pipe and chamber flow lines.  Infiltration of the First Flush flow voume will take 60 hours.  SUMMARY   The design limits total runoff from the site to 3.18 cfs or less from all storms up to a 1% event.  Non detained runoff sheet flows onto the streets without concentration. The infiltration portion of the basin provides retention and treatment of the "First Flush" event. The collection system and basin eliminate runoff from the site beween the commecial buildings to Johnson Drive.     The stormwater management plan for this project significantly reduces runoff and improves water quality from this site.   
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INSERTA-TEE SIDE INLET DETAIL

INSERTA TEE
CONNECTION

CONVEYANCE PIPE
MATERIAL MAY VARY

(PVC, HDPE, ETC.)

PLACE ADSPLUS WOVEN GEOTEXTILE
(CENTERED ON INSERTA-TEE INLET) OVER
BEDDING STONE FOR SCOUR PROTECTION
AT SIDE INLET CONNECTIONS. GEOTEXTILE
MUST EXTEND 6" (150 mm) PAST CHAMBER

FOOT

INSERTA TEE TO BE
INSTALLED, CENTERED

OVER CORRUGATION

SIDE VIEWSECTION A-A

A

A

DO NOT INSTALL
INSERTA-TEE AT
CHAMBER JOINTS

(X)

CHAMBER MAX DIAMETER OF
INSERTA TEE

HEIGHT FROM BASE OF
CHAMBER (X)

SC-310 6" (150 mm) 4" (100 mm)

SC-740 10" (250 mm) 4" (100 mm)

DC-780 10" (250 mm) 4" (100 mm)

MC-3500 12" (300 mm) 6" (150 mm)

MC-4500 12" (300 mm) 8" (200 mm)

MC-7200 12" (300 mm) 8" (200 mm)
INSERTA TEE FITTINGS AVAILABLE FOR SDR 26, SDR 35, SCH 40 IPS

GASKETED & SOLVENT WELD, N-12, HP STORM, C-900 OR DUCTILE IRON

NOTES:
· PART NUMBERS WILL VARY BASED ON INLET PIPE

MATERIALS. CONTACT STORMTECH FOR MORE
INFORMATION.

· CONTACT ADS ENGINEERING SERVICES IF INSERTA TEE
INLET MUST BE RAISED AS NOT ALL INVERTS ARE
POSSIBLE.

6

UNDERDRAIN DETAIL

A

A

B B

SECTION A-A

SECTION B-B
NUMBER AND SIZE OF UNDERDRAINS PER SITE DESIGN ENGINEER
4" (100 mm) TYP FOR SC-310 & SC-160LP SYSTEMS
6" (150 mm) TYP FOR SC-740, DC-780, MC-3500, MC-4500 & MC-7200 SYSTEMS

OUTLET MANIFOLD

STORMTECH
END CAP

STORMTECH
CHAMBERS

STORMTECH
CHAMBER

STORMTECH
END CAP

DUAL WALL
PERFORATED
HDPE
UNDERDRAIN

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

ADS GEOSYNTHETICS 601T
NON-WOVEN GEOTEXTILE

FOUNDATION STONE
BENEATH CHAMBERS

FOUNDATION STONE
BENEATH CHAMBERS

5

MC-3500 TECHNICAL SPECIFICATIONS

PART # STUB B C
MC3500IEPP06T 6" (150 mm)

33.21" (844 mm) ---
MC3500IEPP06B --- 0.66" (17 mm)
MC3500IEPP08T 8" (200 mm)

31.16" (791 mm) ---
MC3500IEPP08B --- 0.81" (21 mm)
MC3500IEPP10T 10" (250 mm)

29.04" (738 mm) ---
MC3500IEPP10B --- 0.93" (24 mm)
MC3500IEPP12T 12" (300 mm)

26.36" (670 mm) ---
MC3500IEPP12B --- 1.35" (34 mm)
MC3500IEPP15T 15" (375 mm)

23.39" (594 mm) ---
MC3500IEPP15B --- 1.50" (38 mm)

MC3500IEPP18TC

18" (450 mm)
20.03" (509 mm) ---

MC3500IEPP18TW
MC3500IEPP18BC

--- 1.77" (45 mm)
MC3500IEPP18BW
MC3500IEPP24TC

24" (600 mm)
14.48" (368 mm) ---

MC3500IEPP24TW
MC3500IEPP24BC

--- 2.06" (52 mm)
MC3500IEPP24BW
MC3500IEPP30BC 30" (750 mm) --- 2.75" (70 mm)

NOMINAL CHAMBER SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 77.0" X 45.0" X 86.0" (1956 mm X 1143 mm X 2184 mm)
CHAMBER STORAGE 109.9 CUBIC FEET (3.11 m³)
MINIMUM INSTALLED STORAGE* 175.0 CUBIC FEET (4.96 m³)
WEIGHT 134 lbs. (60.8 kg)

NOMINAL END CAP SPECIFICATIONS
SIZE (W X H X INSTALLED LENGTH) 75.0" X 45.0" X 22.2" (1905 mm X 1143 mm X 564 mm)
END CAP STORAGE 14.9 CUBIC FEET (0.42 m³)
MINIMUM INSTALLED STORAGE* 45.1 CUBIC FEET (1.28 m³)
WEIGHT 49 lbs. (22.2 kg)

*ASSUMES 12" (305 mm) STONE ABOVE, 9" (229 mm) STONE FOUNDATION, 6" (152 mm) STONE
BETWEEN CHAMBERS, 6" (152 mm) STONE PERIMETER IN FRONT OF END CAPS AND 40% STONE
POROSITY.

90.0" (2286 mm)
ACTUAL LENGTH

86.0" (2184 mm)
INSTALLED

BUILD ROW IN THIS DIRECTION

NOTE: ALL DIMENSIONS ARE NOMINAL

LOWER JOINT
CORRUGATION

WEB

CREST

CREST
STIFFENING RIB

VALLEY
STIFFENING RIB

B

C

75.0"
(1905 mm)

45.0"
(1143 mm)

25.7"
(653 mm)

FOOT

77.0"
(1956 mm)

45.0"
(1143 mm)

PARTIAL CUT HOLES AT BOTTOM OF END CAP FOR PART NUMBERS ENDING WITH "B"
PARTIAL CUT HOLES AT TOP OF END CAP FOR PART NUMBERS ENDING WITH "T"
END CAPS WITH A PREFABRICATED WELDED STUB END WITH "W"
END CAPS WITH A WELDED CROWN PLATE END WITH "C"

UPPER JOINT CORRUGATION

22.2"
(564 mm)

INSTALLED

CUSTOM PARTIAL CUT INVERTS ARE
AVAILABLE UPON REQUEST.
INVENTORIED MANIFOLDS INCLUDE
12-24" (300-600 mm) SIZE ON SIZE
AND 15-48" (375-1200 mm)
ECCENTRIC MANIFOLDS. CUSTOM
INVERT LOCATIONS ON THE MC-3500
END CAP CUT IN THE FIELD ARE NOT
RECOMMENDED FOR PIPE SIZES
GREATER THAN 10" (250 mm). THE
INVERT LOCATION IN COLUMN 'B'
ARE THE HIGHEST POSSIBLE FOR
THE PIPE SIZE.

2

MC-3500 ISOLATOR ROW PLUS DETAIL

INSPECTION & MAINTENANCE
STEP 1) INSPECT ISOLATOR ROW PLUS FOR SEDIMENT

A. INSPECTION PORTS (IF PRESENT)
A.1. REMOVE/OPEN LID ON NYLOPLAST INLINE DRAIN
A.2. REMOVE AND CLEAN FLEXSTORM FILTER IF INSTALLED
A.3. USING A FLASHLIGHT AND STADIA ROD, MEASURE DEPTH OF SEDIMENT AND RECORD ON

MAINTENANCE LOG
A.4. LOWER A CAMERA INTO ISOLATOR ROW PLUS FOR VISUAL INSPECTION OF SEDIMENT LEVELS

(OPTIONAL)
A.5. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

B. ALL ISOLATOR PLUS ROWS
B.1. REMOVE COVER FROM STRUCTURE AT UPSTREAM END OF ISOLATOR ROW PLUS
B.2. USING A FLASHLIGHT, INSPECT DOWN THE ISOLATOR ROW PLUS THROUGH OUTLET PIPE

i) MIRRORS ON POLES OR CAMERAS MAY BE USED TO AVOID A CONFINED SPACE ENTRY
ii) FOLLOW OSHA REGULATIONS FOR CONFINED SPACE ENTRY IF ENTERING MANHOLE

B.3. IF SEDIMENT IS AT, OR ABOVE, 3" (80 mm) PROCEED TO STEP 2. IF NOT, PROCEED TO STEP 3.

STEP 2) CLEAN OUT ISOLATOR ROW PLUS USING THE JETVAC PROCESS
A. A FIXED CULVERT CLEANING NOZZLE WITH REAR FACING SPREAD OF 45" (1.1 m) OR MORE IS

PREFERRED
B. APPLY MULTIPLE PASSES OF JETVAC UNTIL BACKFLUSH WATER IS CLEAN
C. VACUUM STRUCTURE SUMP AS REQUIRED

STEP 3) REPLACE ALL COVERS, GRATES, FILTERS, AND LIDS; RECORD OBSERVATIONS AND ACTIONS.

STEP 4) INSPECT AND CLEAN BASINS AND MANHOLES UPSTREAM OF THE STORMTECH SYSTEM.

NOTES
1. INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION INTERVAL

BASED ON PREVIOUS OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER ELEVATIONS.

2. CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS
NECESSARY.

SUMP DEPTH TBD BY
SITE DESIGN ENGINEER

(24" [600 mm] MIN RECOMMENDED)

24" (600 mm) HDPE ACCESS PIPE REQUIRED
USE FACTORY PARTIAL CUT END CAP PART #:
MC3500IEPP24BC OR MC3500IEPP24BW

ONE LAYER OF ADSPLUS175 WOVEN GEOTEXTILE BETWEEN
FOUNDATION STONE AND CHAMBERS
8.25' (2.51 m) MIN WIDE CONTINUOUS FABRIC WITHOUT SEAMS

CATCH BASIN
OR MANHOLE

COVER PIPE CONNECTION TO END
CAP WITH ADS GEOSYNTHETICS 601T

NON-WOVEN GEOTEXTILE
MC-3500 CHAMBER

MC-3500 END CAP

OPTIONAL INSPECTION PORT

STORMTECH HIGHLY RECOMMENDS
FLEXSTORM INSERTS IN ANY UPSTREAM

STRUCTURES WITH OPEN GRATES

ELEVATED BYPASS MANIFOLD

INSTALL FLAMP ON 24" (600 mm) ACCESS PIPE
PART #: MC350024RAMP

3

4" PVC INSPECTION PORT DETAIL
(MC SERIES CHAMBER)

NOTE:
INSPECTION PORTS MAY BE CONNECTED THROUGH ANY CHAMBER CORRUGATION VALLEY.

STORMTECH CHAMBER

CONCRETE COLLAR

PAVEMENT

12" (300 mm) MIN WIDTH

CONCRETE SLAB
6" (150 mm) MIN THICKNESS

8" NYLOPLAST INSPECTION PORT
BODY (PART# 2708AG4IPKIT) OR
TRAFFIC RATED BOX W/SOLID
LOCKING COVER

CONCRETE COLLAR NOT REQUIRED
FOR UNPAVED APPLICATIONS

4" (100 mm)
SDR 35 PIPE

4" (100 mm) INSERTA TEE
TO BE CENTERED ON
CORRUGATION VALLEY

4 MC-3500 CROSS SECTION DETAIL

NOTES:
1. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP) CORRUGATED WALL STORMWATER COLLECTION CHAMBERS"

CHAMBER CLASSIFICATION 45x76 DESIGNATION SS.
2. MC-3500 CHAMBERS SHALL BE DESIGNED IN ACCORDANCE WITH ASTM F2787 "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".
3. THE SITE DESIGN ENGINEER IS RESPONSIBLE FOR ASSESSING THE BEARING RESISTANCE (ALLOWABLE BEARING CAPACITY) OF THE SUBGRADE SOILS AND THE DEPTH OF FOUNDATION STONE WITH CONSIDERATION

FOR THE RANGE OF EXPECTED SOIL MOISTURE CONDITIONS.
4. PERIMETER STONE MUST BE EXTENDED HORIZONTALLY TO THE EXCAVATION WALL FOR BOTH VERTICAL AND SLOPED EXCAVATION WALLS.
5. REQUIREMENTS FOR HANDLING AND INSTALLATION:

· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL, INTERLOCKING STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE LESS THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT AS DEFINED IN SECTION 6.2.8 OF ASTM F2418 SHALL BE GREATER THAN OR EQUAL TO 500 LBS/FT/%.

AND b) TO RESIST CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

8'
(2.4 m)
MAX

12" (300 mm) MIN77" (1956 mm)

12" (300 mm) MIN

6"
(150 mm) MIN

6" (150 mm) MIN

PERIMETER STONE
(SEE NOTE 4)

EXCAVATION WALL
(CAN BE SLOPED OR VERTICAL)

MC-3500
END CAP SUBGRADE SOILS

(SEE NOTE 3)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

ADS GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE ALL
AROUND CLEAN, CRUSHED, ANGULAR STONE IN A & B LAYERS

D
C

B

A

*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED
INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 24" (600 mm).

45"
(1143 mm)

18" (450 mm)
MIN*

ACCEPTABLE FILL MATERIALS: STORMTECH MC-3500 CHAMBER SYSTEMS

PLEASE NOTE:
1. THE LISTED AASHTO DESIGNATIONS ARE FOR GRADATIONS ONLY. THE STONE MUST ALSO BE CLEAN, CRUSHED, ANGULAR. FOR EXAMPLE, A SPECIFICATION FOR #4 STONE WOULD STATE: "CLEAN, CRUSHED, ANGULAR NO. 4 (AASHTO M43) STONE".
2. STORMTECH COMPACTION REQUIREMENTS ARE MET FOR 'A' LOCATION MATERIALS WHEN PLACED AND COMPACTED IN 9" (230 mm) (MAX) LIFTS USING TWO FULL COVERAGES WITH A VIBRATORY COMPACTOR.
3. WHERE INFILTRATION SURFACES MAY BE COMPROMISED BY COMPACTION, FOR STANDARD DESIGN LOAD CONDITIONS, A FLAT SURFACE MAY BE ACHIEVED BY RAKING OR DRAGGING WITHOUT COMPACTION EQUIPMENT. FOR SPECIAL LOAD DESIGNS, CONTACT STORMTECH FOR

COMPACTION REQUIREMENTS.
4. ONCE LAYER 'C' IS PLACED, ANY SOIL/MATERIAL CAN BE PLACED IN LAYER 'D' UP TO THE FINISHED GRADE. MOST PAVEMENT SUBBASE SOILS CAN BE USED TO REPLACE THE MATERIAL REQUIREMENTS OF LAYER 'C' OR 'D' AT THE SITE DESIGN ENGINEER'S DISCRETION.

MATERIAL LOCATION DESCRIPTION AASHTO  MATERIAL
CLASSIFICATIONS COMPACTION / DENSITY REQUIREMENT

D

FINAL FILL: FILL MATERIAL FOR LAYER 'D' STARTS FROM THE
TOP OF THE 'C' LAYER TO THE BOTTOM OF FLEXIBLE
PAVEMENT OR UNPAVED FINISHED GRADE ABOVE. NOTE THAT
PAVEMENT SUBBASE MAY BE PART OF THE 'D' LAYER

ANY SOIL/ROCK MATERIALS, NATIVE SOILS, OR PER ENGINEER'S PLANS.
CHECK PLANS FOR PAVEMENT SUBGRADE REQUIREMENTS. N/A

PREPARE PER SITE DESIGN ENGINEER'S PLANS. PAVED
INSTALLATIONS MAY HAVE STRINGENT MATERIAL AND

PREPARATION REQUIREMENTS.

C

INITIAL FILL: FILL MATERIAL FOR LAYER 'C' STARTS FROM THE
TOP OF THE EMBEDMENT STONE ('B' LAYER) TO 24" (600 mm)
ABOVE THE TOP OF THE CHAMBER. NOTE THAT PAVEMENT
SUBBASE MAY BE A PART OF THE 'C' LAYER.

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35% FINES OR
PROCESSED AGGREGATE.

 MOST PAVEMENT SUBBASE MATERIALS CAN BE USED IN LIEU OF THIS
LAYER.

AASHTO M145¹
A-1, A-2-4, A-3

OR

AASHTO M43¹
3, 357, 4, 467, 5, 56, 57, 6, 67, 68, 7, 78, 8, 89, 9, 10

BEGIN COMPACTIONS AFTER 24" (600 mm) OF MATERIAL OVER
THE CHAMBERS IS REACHED. COMPACT ADDITIONAL LAYERS IN
12" (300 mm) MAX LIFTS TO A MIN. 95% PROCTOR DENSITY FOR

WELL GRADED MATERIAL AND 95% RELATIVE DENSITY FOR
PROCESSED AGGREGATE MATERIALS.

B
EMBEDMENT STONE: FILL SURROUNDING THE CHAMBERS
FROM THE FOUNDATION STONE ('A' LAYER) TO THE 'C' LAYER
ABOVE.

CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹
3, 4

A
FOUNDATION STONE: FILL BELOW CHAMBERS FROM THE
SUBGRADE UP TO THE FOOT (BOTTOM) OF THE CHAMBER. CLEAN, CRUSHED, ANGULAR STONE AASHTO M43¹

3, 4 PLATE COMPACT OR ROLL TO ACHIEVE A FLAT SURFACE.2,3

NO COMPACTION REQUIRED.

1

NOTE: MANIFOLD STUB MUST BE LAID HORIZONTAL
FOR A PROPER FIT IN END CAP OPENING.

12" (300 mm)
MIN SEPARATION

12" (300 mm) MIN INSERTION

12" (300 mm)
MIN SEPARATION

12" (300 mm)
MIN INSERTION

MC-SERIES END CAP INSERTION DETAIL

MANIFOLD HEADER

MANIFOLD STUB

STORMTECH END CAP

MANIFOLD HEADER

MANIFOLD STUB
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MC-3500 STORMTECH CHAMBER SPECIFICATIONS
1. CHAMBERS SHALL BE STORMTECH MC-3500.

2. CHAMBERS SHALL BE ARCH-SHAPED AND SHALL BE MANUFACTURED FROM VIRGIN, IMPACT-MODIFIED POLYPROPYLENE
COPOLYMERS.

3. CHAMBERS SHALL MEET THE REQUIREMENTS OF ASTM F2418, "STANDARD SPECIFICATION FOR POLYPROPYLENE (PP)
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS" CHAMBER CLASSIFICATION 45x76 DESIGNATION SS.

4. CHAMBER ROWS SHALL PROVIDE CONTINUOUS, UNOBSTRUCTED INTERNAL SPACE WITH NO INTERNAL SUPPORTS THAT WOULD
IMPEDE FLOW OR LIMIT ACCESS FOR INSPECTION.

5. THE STRUCTURAL DESIGN OF THE CHAMBERS, THE STRUCTURAL BACKFILL, AND THE INSTALLATION REQUIREMENTS SHALL
ENSURE THAT THE LOAD FACTORS SPECIFIED IN THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SECTION 12.12, ARE MET
FOR: 1) LONG-DURATION DEAD LOADS AND 2) SHORT-DURATION LIVE LOADS, BASED ON THE AASHTO DESIGN TRUCK WITH
CONSIDERATION FOR IMPACT AND MULTIPLE VEHICLE PRESENCES.

6. CHAMBERS SHALL BE DESIGNED, TESTED AND ALLOWABLE LOAD CONFIGURATIONS DETERMINED IN ACCORDANCE WITH ASTM
F2787, "STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC CORRUGATED WALL STORMWATER COLLECTION
CHAMBERS".  LOAD CONFIGURATIONS SHALL INCLUDE: 1) INSTANTANEOUS (<1 MIN) AASHTO DESIGN TRUCK LIVE LOAD ON
MINIMUM COVER 2) MAXIMUM PERMANENT (75-YR) COVER LOAD AND 3) ALLOWABLE COVER WITH PARKED (1-WEEK)  AASHTO
DESIGN TRUCK.

7. REQUIREMENTS FOR HANDLING AND INSTALLATION:
· TO MAINTAIN THE WIDTH OF CHAMBERS DURING SHIPPING AND HANDLING, CHAMBERS SHALL HAVE INTEGRAL,

INTERLOCKING STACKING LUGS.
· TO ENSURE A SECURE JOINT DURING INSTALLATION AND BACKFILL, THE HEIGHT OF THE CHAMBER JOINT SHALL NOT BE

LESS THAN 3”.
· TO ENSURE THE INTEGRITY OF THE ARCH SHAPE DURING INSTALLATION, a) THE ARCH STIFFNESS CONSTANT SHALL BE

GREATER THAN OR EQUAL TO 450 LBS/FT/%.  THE ASC IS DEFINED IN SECTION 6.2.8 OF ASTM F2418.  AND b) TO RESIST
CHAMBER DEFORMATION DURING INSTALLATION AT ELEVATED TEMPERATURES (ABOVE 73° F / 23° C), CHAMBERS SHALL BE
PRODUCED FROM REFLECTIVE GOLD OR YELLOW COLORS.

8. ONLY CHAMBERS THAT ARE APPROVED BY THE SITE DESIGN ENGINEER WILL BE ALLOWED. UPON REQUEST BY THE SITE DESIGN
ENGINEER OR OWNER, THE CHAMBER MANUFACTURER SHALL SUBMIT A STRUCTURAL EVALUATION FOR APPROVAL BEFORE
DELIVERING CHAMBERS TO THE PROJECT SITE AS FOLLOWS:
· THE STRUCTURAL EVALUATION SHALL BE SEALED BY A REGISTERED PROFESSIONAL ENGINEER.
· THE STRUCTURAL EVALUATION SHALL DEMONSTRATE THAT THE SAFETY FACTORS ARE GREATER THAN OR EQUAL TO 1.95

FOR DEAD LOAD AND 1.75 FOR LIVE LOAD, THE MINIMUM REQUIRED BY ASTM F2787 AND BY SECTIONS 3 AND 12.12 OF THE
AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS FOR THERMOPLASTIC PIPE.

· THE TEST DERIVED CREEP MODULUS AS SPECIFIED IN ASTM F2418 SHALL BE USED FOR PERMANENT DEAD LOAD DESIGN
EXCEPT THAT IT SHALL BE THE 75-YEAR MODULUS USED FOR DESIGN.

9. CHAMBERS AND END CAPS SHALL BE PRODUCED AT AN ISO 9001 CERTIFIED MANUFACTURING FACILITY.

IMPORTANT - NOTES FOR THE BIDDING AND INSTALLATION OF MC-3500 CHAMBER SYSTEM
1. STORMTECH MC-3500 CHAMBERS SHALL NOT BE INSTALLED UNTIL THE MANUFACTURER'S REPRESENTATIVE HAS COMPLETED A

PRE-CONSTRUCTION MEETING WITH THE INSTALLERS.

2. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500
CONSTRUCTION GUIDE".

3. CHAMBERS ARE NOT TO BE BACKFILLED WITH A DOZER OR AN EXCAVATOR SITUATED OVER THE CHAMBERS.
STORMTECH RECOMMENDS 3 BACKFILL METHODS:
· STONESHOOTER LOCATED OFF THE CHAMBER BED.
· BACKFILL AS ROWS ARE BUILT USING AN EXCAVATOR ON THE FOUNDATION STONE OR SUBGRADE.
· BACKFILL FROM OUTSIDE THE EXCAVATION USING A LONG BOOM HOE OR EXCAVATOR.

4. THE FOUNDATION STONE SHALL BE LEVELED AND COMPACTED PRIOR TO PLACING CHAMBERS.

5. JOINTS BETWEEN CHAMBERS SHALL BE PROPERLY SEATED PRIOR TO PLACING STONE.

6. MAINTAIN MINIMUM -                      SPACING BETWEEN THE CHAMBER ROWS.

7. INLET AND OUTLET MANIFOLDS MUST BE INSERTED A MINIMUM OF 12" (300 mm) INTO CHAMBER END CAPS.

8. EMBEDMENT STONE SURROUNDING CHAMBERS MUST BE A CLEAN, CRUSHED, ANGULAR STONE MEETING THE AASHTO M43
DESIGNATION OF #3 OR #4.

9. STONE MUST BE PLACED ON THE TOP CENTER OF THE CHAMBER TO ANCHOR THE CHAMBERS IN PLACE AND PRESERVE ROW
SPACING.

10. THE CONTRACTOR MUST REPORT ANY DISCREPANCIES WITH CHAMBER FOUNDATION MATERIALS BEARING CAPACITIES TO THE
SITE DESIGN ENGINEER.

11. ADS RECOMMENDS THE USE OF "FLEXSTORM CATCH IT" INSERTS DURING CONSTRUCTION FOR ALL INLETS TO PROTECT THE
SUBSURFACE STORMWATER MANAGEMENT SYSTEM FROM CONSTRUCTION SITE RUNOFF.

NOTES FOR CONSTRUCTION EQUIPMENT
1. STORMTECH MC-3500 CHAMBERS SHALL BE INSTALLED IN ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500

CONSTRUCTION GUIDE".

2. THE USE OF EQUIPMENT OVER MC-3500 CHAMBERS IS LIMITED:
· NO EQUIPMENT IS ALLOWED ON BARE CHAMBERS.
· NO RUBBER TIRED LOADER, DUMP TRUCK, OR EXCAVATORS ARE ALLOWED UNTIL PROPER FILL DEPTHS ARE REACHED IN

ACCORDANCE WITH THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION GUIDE".
· WEIGHT LIMITS FOR CONSTRUCTION EQUIPMENT CAN BE FOUND IN THE "STORMTECH MC-3500/MC-4500 CONSTRUCTION

GUIDE".

3. FULL 36" (900 mm) OF STABILIZED COVER MATERIALS OVER THE CHAMBERS IS REQUIRED FOR DUMP TRUCK TRAVEL OR DUMPING.

USE OF A DOZER TO PUSH EMBEDMENT STONE BETWEEN THE ROWS OF CHAMBERS MAY CAUSE DAMAGE TO CHAMBERS AND IS NOT
AN ACCEPTABLE BACKFILL METHOD. ANY CHAMBERS DAMAGED BY USING THE "DUMP AND PUSH" METHOD ARE NOT COVERED
UNDER THE STORMTECH STANDARD WARRANTY.

CONTACT STORMTECH AT 1-888-892-2694 WITH ANY QUESTIONS ON INSTALLATION REQUIREMENTS OR WEIGHT LIMITS FOR
CONSTRUCTION EQUIPMENT.

6" (150 mm)

FOR STORMTECH
INSTALLATION INSTRUCTIONS

VISIT OUR  APP

SiteAssist

Advanced Drainage Systems, Inc.
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Soil Map—Johnson County, Kansas
(MISSION TOWNHOME SITE)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/28/2022
Page 1 of 3
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Map Scale: 1:802 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

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: Johnson County, Kansas
Survey Area Data: Version 20, Sep 14, 2021

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

Date(s) aerial images were photographed: Jul 17, 2019—Sep 
25, 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.

Soil Map—Johnson County, Kansas
(MISSION TOWNHOME SITE)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/28/2022
Page 2 of 3
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

7545 Sharpsburg-Urban land 
complex, 4 to 8 percent 
slopes

2.8 100.0%

Totals for Area of Interest 2.8 100.0%

Soil Map—Johnson County, Kansas MISSION TOWNHOME SITE

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/28/2022
Page 3 of 3
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Johnson County, Kansas

7545—Sharpsburg-Urban land complex, 4 to 8 percent 
slopes

Map Unit Setting
National map unit symbol: tq4z
Elevation: 1,000 to 1,300 feet
Mean annual precipitation: 31 to 47 inches
Mean annual air temperature: 45 to 64 degrees F
Frost-free period: 185 to 255 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Sharpsburg and similar soils: 55 percent
Urban land: 45 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Sharpsburg

Setting
Landform: Hillslopes
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Silty and clayey loess

Typical profile
A - 0 to 9 inches: silt loam
AB - 9 to 13 inches: silty clay loam
Bt - 13 to 35 inches: silty clay loam
BC - 35 to 60 inches: silty clay loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.20 to 0.60 in/hr)
Depth to water table: About 36 to 40 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R106XY015KS - Loamy Upland (PE 30-37)
Hydric soil rating: No

Map Unit Description: Sharpsburg-Urban land complex, 4 to 8 percent slopes---Johnson 
County, Kansas

MISSION TOWNHOME SITE

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/28/2022
Page 1 of 2
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MISSION VALE EXISITNG HYDROCAD REPORT101722
Type II 24-hr  1% Rainfall=8.00"KOENIG 55TH TERR AND NALL101722 EXISTING

  Printed  10/18/2022Prepared by Robert C Wessel Consulting Eng
Page 1HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: EXISTING RUNOFF

Runoff = 9.55 cfs @ 11.97 hrs,  Volume= 0.487 af,  Depth> 5.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  1% Rainfall=8.00"

Area (sf) CN Description
* 42,620 83

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: EXISTING RUNOFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
1% Rainfall=8.00"

Runoff Area=42,620 sf
Runoff Volume=0.487 af

Runoff Depth>5.97"
Tc=6.0 min

CN=83

9.55 cfs
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MISSION VALE EXISITNG HYDROCAD REPORT101722
Type II 24-hr  1% Rainfall=8.00"KOENIG 55TH TERR AND NALL101722 EXISTING

  Printed  10/18/2022Prepared by Robert C Wessel Consulting Eng
Page 2HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 8S: EXISTING RUNOFF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.18 0.00 0.00
2.25 0.20 0.00 0.00
2.50 0.23 0.00 0.00
2.75 0.25 0.00 0.00
3.00 0.28 0.00 0.00
3.25 0.30 0.00 0.00
3.50 0.33 0.00 0.00
3.75 0.36 0.00 0.00
4.00 0.38 0.00 0.00
4.25 0.41 0.00 0.00
4.50 0.44 0.00 0.00
4.75 0.47 0.00 0.01
5.00 0.50 0.00 0.01
5.25 0.54 0.01 0.01
5.50 0.57 0.01 0.02
5.75 0.60 0.02 0.02
6.00 0.64 0.02 0.03
6.25 0.68 0.03 0.03
6.50 0.71 0.04 0.03
6.75 0.75 0.05 0.04
7.00 0.79 0.06 0.04
7.25 0.83 0.07 0.05
7.50 0.87 0.09 0.05
7.75 0.92 0.10 0.06
8.00 0.96 0.12 0.06
8.25 1.01 0.13 0.07
8.50 1.06 0.16 0.09
8.75 1.11 0.18 0.10
9.00 1.18 0.21 0.11
9.25 1.24 0.24 0.12
9.50 1.30 0.27 0.13
9.75 1.37 0.31 0.14

10.00 1.45 0.35 0.17
10.25 1.53 0.40 0.20
10.50 1.63 0.46 0.24
10.75 1.75 0.53 0.29
11.00 1.88 0.61 0.35
11.25 2.05 0.73 0.47
11.50 2.26 0.88 0.62
11.75 3.10 1.52 3.02
12.00 5.30 3.45 8.93
12.25 5.65 3.77 1.22
12.50 5.88 3.98 0.79
12.75 6.04 4.13 0.58
13.00 6.18 4.25 0.48
13.25 6.29 4.36 0.42
13.50 6.39 4.46 0.37
13.75 6.48 4.54 0.32
14.00 6.56 4.61 0.29

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 6.63 4.68 0.27
14.50 6.70 4.75 0.25
14.75 6.77 4.81 0.24
15.00 6.83 4.87 0.23
15.25 6.89 4.92 0.21
15.50 6.94 4.97 0.20
15.75 6.99 5.02 0.19
16.00 7.04 5.07 0.18
16.25 7.09 5.11 0.17
16.50 7.13 5.15 0.16
16.75 7.17 5.19 0.16
17.00 7.21 5.23 0.15
17.25 7.25 5.27 0.15
17.50 7.29 5.31 0.15
17.75 7.33 5.34 0.14
18.00 7.37 5.38 0.14
18.25 7.40 5.41 0.13
18.50 7.44 5.44 0.13
18.75 7.47 5.47 0.12
19.00 7.50 5.50 0.12
19.25 7.53 5.53 0.11
19.50 7.56 5.56 0.11
19.75 7.59 5.59 0.10
20.00 7.62 5.61 0.10
20.25 7.64 5.64 0.10
20.50 7.67 5.66 0.10
20.75 7.69 5.68 0.10
21.00 7.72 5.71 0.09
21.25 7.74 5.73 0.09
21.50 7.77 5.76 0.09
21.75 7.79 5.78 0.09
22.00 7.82 5.80 0.09
22.25 7.84 5.82 0.09
22.50 7.86 5.85 0.09
22.75 7.89 5.87 0.09
23.00 7.91 5.89 0.09
23.25 7.93 5.91 0.09
23.50 7.96 5.93 0.09
23.75 7.98 5.96 0.08
24.00 8.00 5.98 0.08
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MISSION VALE EXISITNG HYDROCAD REPORT101722
Type II 24-hr  4% Rainfall=6.40"KOENIG 55TH TERR AND NALL101722 EXISTING

  Printed  10/18/2022Prepared by Robert C Wessel Consulting Eng
Page 3HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 8S: EXISTING RUNOFF

Runoff = 7.25 cfs @ 11.97 hrs,  Volume= 0.364 af,  Depth> 4.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  4% Rainfall=6.40"

Area (sf) CN Description
* 42,620 83

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: EXISTING RUNOFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
4% Rainfall=6.40"

Runoff Area=42,620 sf
Runoff Volume=0.364 af

Runoff Depth>4.46"
Tc=6.0 min

CN=83

7.25 cfs
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MISSION VALE EXISITNG HYDROCAD REPORT101722
Type II 24-hr  4% Rainfall=6.40"KOENIG 55TH TERR AND NALL101722 EXISTING

  Printed  10/18/2022Prepared by Robert C Wessel Consulting Eng
Page 4HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 8S: EXISTING RUNOFF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.05 0.00 0.00
1.00 0.07 0.00 0.00
1.25 0.08 0.00 0.00
1.50 0.10 0.00 0.00
1.75 0.12 0.00 0.00
2.00 0.14 0.00 0.00
2.25 0.16 0.00 0.00
2.50 0.18 0.00 0.00
2.75 0.20 0.00 0.00
3.00 0.22 0.00 0.00
3.25 0.24 0.00 0.00
3.50 0.26 0.00 0.00
3.75 0.28 0.00 0.00
4.00 0.31 0.00 0.00
4.25 0.33 0.00 0.00
4.50 0.35 0.00 0.00
4.75 0.38 0.00 0.00
5.00 0.40 0.00 0.00
5.25 0.43 0.00 0.00
5.50 0.46 0.00 0.00
5.75 0.48 0.00 0.01
6.00 0.51 0.00 0.01
6.25 0.54 0.01 0.01
6.50 0.57 0.01 0.02
6.75 0.60 0.02 0.02
7.00 0.63 0.02 0.02
7.25 0.67 0.03 0.03
7.50 0.70 0.04 0.03
7.75 0.73 0.04 0.03
8.00 0.77 0.05 0.04
8.25 0.81 0.06 0.04
8.50 0.85 0.08 0.05
8.75 0.89 0.09 0.06
9.00 0.94 0.11 0.07
9.25 0.99 0.13 0.08
9.50 1.04 0.15 0.08
9.75 1.10 0.17 0.09

10.00 1.16 0.20 0.11
10.25 1.23 0.23 0.13
10.50 1.31 0.27 0.16
10.75 1.40 0.32 0.20
11.00 1.50 0.38 0.24
11.25 1.64 0.46 0.33
11.50 1.81 0.57 0.44
11.75 2.48 1.04 2.21
12.00 4.24 2.50 6.81
12.25 4.52 2.74 0.94
12.50 4.70 2.91 0.61
12.75 4.83 3.02 0.45
13.00 4.94 3.12 0.37
13.25 5.03 3.20 0.32
13.50 5.11 3.28 0.28
13.75 5.18 3.34 0.25
14.00 5.25 3.40 0.22

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 5.31 3.45 0.21
14.50 5.36 3.50 0.20
14.75 5.41 3.55 0.19
15.00 5.46 3.60 0.18
15.25 5.51 3.64 0.17
15.50 5.55 3.68 0.16
15.75 5.59 3.72 0.15
16.00 5.63 3.75 0.14
16.25 5.67 3.78 0.13
16.50 5.70 3.82 0.13
16.75 5.74 3.85 0.12
17.00 5.77 3.88 0.12
17.25 5.80 3.91 0.12
17.50 5.83 3.94 0.11
17.75 5.87 3.97 0.11
18.00 5.89 3.99 0.11
18.25 5.92 4.02 0.10
18.50 5.95 4.04 0.10
18.75 5.98 4.07 0.10
19.00 6.00 4.09 0.09
19.25 6.03 4.12 0.09
19.50 6.05 4.14 0.08
19.75 6.07 4.16 0.08
20.00 6.09 4.18 0.08
20.25 6.11 4.20 0.08
20.50 6.13 4.22 0.08
20.75 6.15 4.23 0.07
21.00 6.17 4.25 0.07
21.25 6.19 4.27 0.07
21.50 6.21 4.29 0.07
21.75 6.23 4.31 0.07
22.00 6.25 4.33 0.07
22.25 6.27 4.34 0.07
22.50 6.29 4.36 0.07
22.75 6.31 4.38 0.07
23.00 6.33 4.40 0.07
23.25 6.35 4.41 0.07
23.50 6.36 4.43 0.07
23.75 6.38 4.45 0.07
24.00 6.40 4.46 0.07
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Summary for Subcatchment 8S: EXISTING RUNOFF

Runoff = 6.10 cfs @ 11.97 hrs,  Volume= 0.303 af,  Depth> 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  10% Rainfall=5.60"

Area (sf) CN Description
* 42,620 83

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: EXISTING RUNOFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
10% Rainfall=5.60"

Runoff Area=42,620 sf
Runoff Volume=0.303 af

Runoff Depth>3.72"
Tc=6.0 min

CN=83

6.10 cfs
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Hydrograph for Subcatchment 8S: EXISTING RUNOFF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.04 0.00 0.00
1.00 0.06 0.00 0.00
1.25 0.07 0.00 0.00
1.50 0.09 0.00 0.00
1.75 0.11 0.00 0.00
2.00 0.12 0.00 0.00
2.25 0.14 0.00 0.00
2.50 0.16 0.00 0.00
2.75 0.18 0.00 0.00
3.00 0.19 0.00 0.00
3.25 0.21 0.00 0.00
3.50 0.23 0.00 0.00
3.75 0.25 0.00 0.00
4.00 0.27 0.00 0.00
4.25 0.29 0.00 0.00
4.50 0.31 0.00 0.00
4.75 0.33 0.00 0.00
5.00 0.35 0.00 0.00
5.25 0.38 0.00 0.00
5.50 0.40 0.00 0.00
5.75 0.42 0.00 0.00
6.00 0.45 0.00 0.00
6.25 0.47 0.00 0.01
6.50 0.50 0.00 0.01
6.75 0.53 0.01 0.01
7.00 0.55 0.01 0.01
7.25 0.58 0.01 0.02
7.50 0.61 0.02 0.02
7.75 0.64 0.02 0.02
8.00 0.67 0.03 0.02
8.25 0.70 0.04 0.03
8.50 0.74 0.05 0.04
8.75 0.78 0.06 0.04
9.00 0.82 0.07 0.05
9.25 0.87 0.08 0.06
9.50 0.91 0.10 0.06
9.75 0.96 0.12 0.07

10.00 1.01 0.14 0.08
10.25 1.07 0.16 0.10
10.50 1.14 0.19 0.12
10.75 1.22 0.23 0.15
11.00 1.32 0.28 0.19
11.25 1.43 0.34 0.26
11.50 1.58 0.43 0.36
11.75 2.17 0.81 1.81
12.00 3.71 2.04 5.75
12.25 3.95 2.25 0.80
12.50 4.12 2.39 0.52
12.75 4.23 2.49 0.38
13.00 4.32 2.57 0.32
13.25 4.40 2.64 0.28
13.50 4.47 2.70 0.24
13.75 4.54 2.76 0.22
14.00 4.59 2.81 0.19

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 4.64 2.85 0.18
14.50 4.69 2.90 0.17
14.75 4.74 2.94 0.16
15.00 4.78 2.98 0.15
15.25 4.82 3.01 0.14
15.50 4.86 3.05 0.14
15.75 4.89 3.08 0.13
16.00 4.93 3.11 0.12
16.25 4.96 3.14 0.11
16.50 4.99 3.17 0.11
16.75 5.02 3.19 0.11
17.00 5.05 3.22 0.10
17.25 5.08 3.24 0.10
17.50 5.11 3.27 0.10
17.75 5.13 3.29 0.09
18.00 5.16 3.32 0.09
18.25 5.18 3.34 0.09
18.50 5.21 3.36 0.09
18.75 5.23 3.38 0.08
19.00 5.25 3.40 0.08
19.25 5.27 3.42 0.08
19.50 5.29 3.44 0.07
19.75 5.31 3.46 0.07
20.00 5.33 3.48 0.07
20.25 5.35 3.49 0.07
20.50 5.37 3.51 0.06
20.75 5.39 3.52 0.06
21.00 5.40 3.54 0.06
21.25 5.42 3.56 0.06
21.50 5.44 3.57 0.06
21.75 5.45 3.59 0.06
22.00 5.47 3.60 0.06
22.25 5.49 3.62 0.06
22.50 5.50 3.63 0.06
22.75 5.52 3.65 0.06
23.00 5.54 3.66 0.06
23.25 5.55 3.68 0.06
23.50 5.57 3.69 0.06
23.75 5.58 3.71 0.06
24.00 5.60 3.72 0.06
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Summary for Subcatchment 8S: EXISTING RUNOFF

Runoff = 3.26 cfs @ 11.97 hrs,  Volume= 0.158 af,  Depth> 1.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100% Rainfall=3.60"

Area (sf) CN Description
* 42,620 83

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: EXISTING RUNOFF

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100% Rainfall=3.60"

Runoff Area=42,620 sf
Runoff Volume=0.158 af

Runoff Depth>1.94"
Tc=6.0 min

CN=83

3.26 cfs
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Hydrograph for Subcatchment 8S: EXISTING RUNOFF

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.00 0.00
2.25 0.09 0.00 0.00
2.50 0.10 0.00 0.00
2.75 0.11 0.00 0.00
3.00 0.12 0.00 0.00
3.25 0.14 0.00 0.00
3.50 0.15 0.00 0.00
3.75 0.16 0.00 0.00
4.00 0.17 0.00 0.00
4.25 0.19 0.00 0.00
4.50 0.20 0.00 0.00
4.75 0.21 0.00 0.00
5.00 0.23 0.00 0.00
5.25 0.24 0.00 0.00
5.50 0.26 0.00 0.00
5.75 0.27 0.00 0.00
6.00 0.29 0.00 0.00
6.25 0.30 0.00 0.00
6.50 0.32 0.00 0.00
6.75 0.34 0.00 0.00
7.00 0.36 0.00 0.00
7.25 0.37 0.00 0.00
7.50 0.39 0.00 0.00
7.75 0.41 0.00 0.00
8.00 0.43 0.00 0.00
8.25 0.45 0.00 0.00
8.50 0.48 0.00 0.01
8.75 0.50 0.00 0.01
9.00 0.53 0.01 0.01
9.25 0.56 0.01 0.01
9.50 0.59 0.01 0.02
9.75 0.62 0.02 0.02

10.00 0.65 0.03 0.03
10.25 0.69 0.03 0.03
10.50 0.73 0.04 0.04
10.75 0.79 0.06 0.06
11.00 0.85 0.08 0.07
11.25 0.92 0.10 0.11
11.50 1.02 0.14 0.15
11.75 1.39 0.32 0.85
12.00 2.39 0.97 3.11
12.25 2.54 1.09 0.45
12.50 2.65 1.17 0.29
12.75 2.72 1.22 0.22
13.00 2.78 1.27 0.18
13.25 2.83 1.31 0.16
13.50 2.88 1.35 0.14
13.75 2.92 1.38 0.12
14.00 2.95 1.41 0.11

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.25 2.98 1.43 0.10
14.50 3.02 1.46 0.10
14.75 3.04 1.48 0.09
15.00 3.07 1.51 0.09
15.25 3.10 1.53 0.08
15.50 3.12 1.55 0.08
15.75 3.15 1.57 0.07
16.00 3.17 1.58 0.07
16.25 3.19 1.60 0.07
16.50 3.21 1.62 0.06
16.75 3.23 1.63 0.06
17.00 3.25 1.65 0.06
17.25 3.26 1.66 0.06
17.50 3.28 1.68 0.06
17.75 3.30 1.69 0.06
18.00 3.32 1.70 0.05
18.25 3.33 1.72 0.05
18.50 3.35 1.73 0.05
18.75 3.36 1.74 0.05
19.00 3.38 1.75 0.05
19.25 3.39 1.77 0.04
19.50 3.40 1.78 0.04
19.75 3.42 1.79 0.04
20.00 3.43 1.80 0.04
20.25 3.44 1.81 0.04
20.50 3.45 1.82 0.04
20.75 3.46 1.83 0.04
21.00 3.47 1.84 0.04
21.25 3.48 1.85 0.04
21.50 3.50 1.85 0.04
21.75 3.51 1.86 0.04
22.00 3.52 1.87 0.04
22.25 3.53 1.88 0.04
22.50 3.54 1.89 0.04
22.75 3.55 1.90 0.03
23.00 3.56 1.91 0.03
23.25 3.57 1.92 0.03
23.50 3.58 1.93 0.03
23.75 3.59 1.93 0.03
24.00 3.60 1.94 0.03
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1% Type II 24-hr Default 24.00 1 8.00 2

2 10% Type II 24-hr Default 24.00 1 5.60 2

3 100% Type II 24-hr Default 24.00 1 3.60 2
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Summary for Subcatchment 8S: proposed runoff

Runoff = 10.46 cfs @ 11.96 hrs,  Volume= 0.564 af,  Depth> 6.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  1% Rainfall=8.00"

Area (sf) CN Description
* 42,620 91

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: proposed runoff

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
1% Rainfall=8.00"

Runoff Area=42,620 sf
Runoff Volume=0.564 af

Runoff Depth>6.92"
Tc=6.0 min

CN=91

10.46 cfs
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Hydrograph for Subcatchment 8S: proposed runoff

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.18 0.00 0.00
2.25 0.20 0.00 0.00
2.50 0.23 0.00 0.00
2.75 0.25 0.00 0.01
3.00 0.28 0.01 0.01
3.25 0.30 0.01 0.02
3.50 0.33 0.02 0.02
3.75 0.36 0.02 0.03
4.00 0.38 0.03 0.03
4.25 0.41 0.04 0.04
4.50 0.44 0.05 0.04
4.75 0.47 0.06 0.05
5.00 0.50 0.07 0.05
5.25 0.54 0.09 0.06
5.50 0.57 0.10 0.06
5.75 0.60 0.12 0.07
6.00 0.64 0.14 0.07
6.25 0.68 0.16 0.08
6.50 0.71 0.18 0.08
6.75 0.75 0.20 0.09
7.00 0.79 0.22 0.09
7.25 0.83 0.25 0.10
7.50 0.87 0.27 0.11
7.75 0.92 0.30 0.11
8.00 0.96 0.33 0.12
8.25 1.01 0.36 0.13
8.50 1.06 0.40 0.15
8.75 1.11 0.44 0.16
9.00 1.18 0.49 0.18
9.25 1.24 0.53 0.19
9.50 1.30 0.58 0.19
9.75 1.37 0.64 0.21

10.00 1.45 0.70 0.24
10.25 1.53 0.77 0.28
10.50 1.63 0.85 0.33
10.75 1.75 0.94 0.39
11.00 1.88 1.06 0.46
11.25 2.05 1.21 0.60
11.50 2.26 1.40 0.78
11.75 3.10 2.16 3.58
12.00 5.30 4.28 9.69
12.25 5.65 4.61 1.30
12.50 5.88 4.84 0.83

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 6.04 5.00 0.61
13.00 6.18 5.13 0.51
13.25 6.29 5.24 0.44
13.50 6.39 5.34 0.38
13.75 6.48 5.43 0.34
14.00 6.56 5.51 0.30
14.25 6.63 5.58 0.28
14.50 6.70 5.64 0.26
14.75 6.77 5.71 0.25
15.00 6.83 5.77 0.24
15.25 6.89 5.83 0.22
15.50 6.94 5.88 0.21
15.75 6.99 5.93 0.20
16.00 7.04 5.98 0.18
16.25 7.09 6.02 0.18
16.50 7.13 6.07 0.17
16.75 7.17 6.11 0.17
17.00 7.21 6.15 0.16
17.25 7.25 6.19 0.16
17.50 7.29 6.23 0.15
17.75 7.33 6.26 0.15
18.00 7.37 6.30 0.14
18.25 7.40 6.34 0.14
18.50 7.44 6.37 0.13
18.75 7.47 6.40 0.13
19.00 7.50 6.43 0.12
19.25 7.53 6.46 0.12
19.50 7.56 6.49 0.11
19.75 7.59 6.52 0.11
20.00 7.62 6.55 0.10
20.25 7.64 6.57 0.10
20.50 7.67 6.60 0.10
20.75 7.69 6.62 0.10
21.00 7.72 6.65 0.10
21.25 7.74 6.67 0.10
21.50 7.77 6.69 0.10
21.75 7.79 6.72 0.09
22.00 7.82 6.74 0.09
22.25 7.84 6.77 0.09
22.50 7.86 6.79 0.09
22.75 7.89 6.81 0.09
23.00 7.91 6.84 0.09
23.25 7.93 6.86 0.09
23.50 7.96 6.88 0.09
23.75 7.98 6.90 0.09
24.00 8.00 6.92 0.09
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Summary for Subcatchment 8S: proposed runoff

Runoff = 7.09 cfs @ 11.96 hrs,  Volume= 0.372 af,  Depth> 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  10% Rainfall=5.60"

Area (sf) CN Description
* 42,620 91

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: proposed runoff

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
10% Rainfall=5.60"

Runoff Area=42,620 sf
Runoff Volume=0.372 af

Runoff Depth>4.56"
Tc=6.0 min

CN=91

7.09 cfs
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Hydrograph for Subcatchment 8S: proposed runoff

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.04 0.00 0.00
1.00 0.06 0.00 0.00
1.25 0.07 0.00 0.00
1.50 0.09 0.00 0.00
1.75 0.11 0.00 0.00
2.00 0.12 0.00 0.00
2.25 0.14 0.00 0.00
2.50 0.16 0.00 0.00
2.75 0.18 0.00 0.00
3.00 0.19 0.00 0.00
3.25 0.21 0.00 0.00
3.50 0.23 0.00 0.00
3.75 0.25 0.00 0.01
4.00 0.27 0.00 0.01
4.25 0.29 0.01 0.01
4.50 0.31 0.01 0.01
4.75 0.33 0.02 0.02
5.00 0.35 0.02 0.02
5.25 0.38 0.03 0.02
5.50 0.40 0.03 0.03
5.75 0.42 0.04 0.03
6.00 0.45 0.05 0.03
6.25 0.47 0.06 0.04
6.50 0.50 0.07 0.04
6.75 0.53 0.08 0.05
7.00 0.55 0.09 0.05
7.25 0.58 0.11 0.05
7.50 0.61 0.12 0.06
7.75 0.64 0.14 0.06
8.00 0.67 0.15 0.06
8.25 0.70 0.17 0.07
8.50 0.74 0.19 0.08
8.75 0.78 0.22 0.09
9.00 0.82 0.24 0.11
9.25 0.87 0.27 0.11
9.50 0.91 0.30 0.12
9.75 0.96 0.33 0.13

10.00 1.01 0.37 0.15
10.25 1.07 0.41 0.17
10.50 1.14 0.46 0.20
10.75 1.22 0.52 0.24
11.00 1.32 0.59 0.29
11.25 1.43 0.69 0.38
11.50 1.58 0.81 0.50
11.75 2.17 1.31 2.35
12.00 3.71 2.74 6.59
12.25 3.95 2.97 0.89
12.50 4.12 3.13 0.57

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 4.23 3.24 0.42
13.00 4.32 3.33 0.35
13.25 4.40 3.41 0.30
13.50 4.47 3.47 0.26
13.75 4.54 3.53 0.23
14.00 4.59 3.59 0.21
14.25 4.64 3.64 0.19
14.50 4.69 3.68 0.18
14.75 4.74 3.73 0.17
15.00 4.78 3.77 0.16
15.25 4.82 3.81 0.15
15.50 4.86 3.85 0.15
15.75 4.89 3.88 0.14
16.00 4.93 3.91 0.13
16.25 4.96 3.94 0.12
16.50 4.99 3.97 0.12
16.75 5.02 4.00 0.11
17.00 5.05 4.03 0.11
17.25 5.08 4.06 0.11
17.50 5.11 4.08 0.10
17.75 5.13 4.11 0.10
18.00 5.16 4.14 0.10
18.25 5.18 4.16 0.09
18.50 5.21 4.18 0.09
18.75 5.23 4.20 0.09
19.00 5.25 4.23 0.08
19.25 5.27 4.25 0.08
19.50 5.29 4.27 0.08
19.75 5.31 4.29 0.07
20.00 5.33 4.30 0.07
20.25 5.35 4.32 0.07
20.50 5.37 4.34 0.07
20.75 5.39 4.36 0.07
21.00 5.40 4.37 0.07
21.25 5.42 4.39 0.07
21.50 5.44 4.41 0.07
21.75 5.45 4.42 0.07
22.00 5.47 4.44 0.06
22.25 5.49 4.46 0.06
22.50 5.50 4.47 0.06
22.75 5.52 4.49 0.06
23.00 5.54 4.50 0.06
23.25 5.55 4.52 0.06
23.50 5.57 4.54 0.06
23.75 5.58 4.55 0.06
24.00 5.60 4.57 0.06
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Summary for Subcatchment 8S: proposed runoff

Runoff = 4.23 cfs @ 11.97 hrs,  Volume= 0.215 af,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100% Rainfall=3.60"

Area (sf) CN Description
* 42,620 91

42,620 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 8S: proposed runoff

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
100% Rainfall=3.60"

Runoff Area=42,620 sf
Runoff Volume=0.215 af

Runoff Depth>2.63"
Tc=6.0 min

CN=91

4.23 cfs
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Hydrograph for Subcatchment 8S: proposed runoff

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.00 0.00
2.25 0.09 0.00 0.00
2.50 0.10 0.00 0.00
2.75 0.11 0.00 0.00
3.00 0.12 0.00 0.00
3.25 0.14 0.00 0.00
3.50 0.15 0.00 0.00
3.75 0.16 0.00 0.00
4.00 0.17 0.00 0.00
4.25 0.19 0.00 0.00
4.50 0.20 0.00 0.00
4.75 0.21 0.00 0.00
5.00 0.23 0.00 0.00
5.25 0.24 0.00 0.00
5.50 0.26 0.00 0.01
5.75 0.27 0.01 0.01
6.00 0.29 0.01 0.01
6.25 0.30 0.01 0.01
6.50 0.32 0.01 0.01
6.75 0.34 0.02 0.02
7.00 0.36 0.02 0.02
7.25 0.37 0.03 0.02
7.50 0.39 0.03 0.02
7.75 0.41 0.04 0.02
8.00 0.43 0.04 0.03
8.25 0.45 0.05 0.03
8.50 0.48 0.06 0.04
8.75 0.50 0.07 0.04
9.00 0.53 0.08 0.05
9.25 0.56 0.10 0.05
9.50 0.59 0.11 0.05
9.75 0.62 0.12 0.06

10.00 0.65 0.14 0.07
10.25 0.69 0.16 0.08
10.50 0.73 0.19 0.10
10.75 0.79 0.22 0.12
11.00 0.85 0.26 0.15
11.25 0.92 0.31 0.20
11.50 1.02 0.37 0.27
11.75 1.39 0.65 1.32
12.00 2.39 1.51 3.96
12.25 2.54 1.65 0.54
12.50 2.65 1.74 0.35

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 2.72 1.81 0.26
13.00 2.78 1.87 0.22
13.25 2.83 1.91 0.19
13.50 2.88 1.96 0.16
13.75 2.92 1.99 0.14
14.00 2.95 2.03 0.13
14.25 2.98 2.06 0.12
14.50 3.02 2.09 0.11
14.75 3.04 2.11 0.11
15.00 3.07 2.14 0.10
15.25 3.10 2.16 0.10
15.50 3.12 2.19 0.09
15.75 3.15 2.21 0.08
16.00 3.17 2.23 0.08
16.25 3.19 2.25 0.08
16.50 3.21 2.27 0.07
16.75 3.23 2.28 0.07
17.00 3.25 2.30 0.07
17.25 3.26 2.32 0.07
17.50 3.28 2.34 0.07
17.75 3.30 2.35 0.06
18.00 3.32 2.37 0.06
18.25 3.33 2.38 0.06
18.50 3.35 2.40 0.06
18.75 3.36 2.41 0.05
19.00 3.38 2.42 0.05
19.25 3.39 2.44 0.05
19.50 3.40 2.45 0.05
19.75 3.42 2.46 0.05
20.00 3.43 2.47 0.04
20.25 3.44 2.48 0.04
20.50 3.45 2.49 0.04
20.75 3.46 2.50 0.04
21.00 3.47 2.52 0.04
21.25 3.48 2.53 0.04
21.50 3.50 2.54 0.04
21.75 3.51 2.55 0.04
22.00 3.52 2.56 0.04
22.25 3.53 2.57 0.04
22.50 3.54 2.58 0.04
22.75 3.55 2.59 0.04
23.00 3.56 2.60 0.04
23.25 3.57 2.61 0.04
23.50 3.58 2.62 0.04
23.75 3.59 2.63 0.04
24.00 3.60 2.64 0.04
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4S

PROP DETAINED

5S

PROP UNDETAINED

7P

(new Pond)

8L

(new Link)

Routing Diagram for KOENIG 55TH TERR AND NALL 021323 NEW
Prepared by Robert C Wessel Consulting Eng,  Printed 2/13/2023
HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Rainfall Events Listing (selected events)

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 1% Type II 24-hr Default 24.00 1 8.00 2

2 10% Type II 24-hr Default 24.00 1 5.60 2

3 100% Type II 24-hr Default 24.00 1 3.60 2
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.887 94   (4S)

0.151 80   (5S)

1.038 92 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

1 7P 944.10 943.30 100.0 0.0080 0.012 0.0 12.0 0.0

72
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=0.887 ac   0.00% Impervious   Runoff Depth>7.28"Subcatchment 4S: PROP DETAINED
   Tc=6.0 min   CN=94   Runoff=9.69 cfs  0.538 af

Runoff Area=6,574 sf   0.00% Impervious   Runoff Depth>5.62"Subcatchment 5S: PROP UNDETAINED
   Tc=6.0 min   CN=80   Runoff=1.41 cfs  0.071 af

Peak Elev=947.45'  Storage=8,053 cf   Inflow=9.69 cfs  0.538 afPond 7P: (new Pond)
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0080 '/'   Outflow=5.47 cfs  0.444 af

   Inflow=6.56 cfs  0.514 afLink 8L: (new Link)
   Primary=6.56 cfs  0.514 af

Total Runoff Area = 1.038 ac   Runoff Volume = 0.608 af   Average Runoff Depth = 7.04"
100.00% Pervious = 1.038 ac     0.00% Impervious = 0.000 ac
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PROPOSED DRAINAGE WITH RETENTION 021323
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Summary for Subcatchment 4S: PROP DETAINED

Runoff = 9.69 cfs @ 11.96 hrs,  Volume= 0.538 af,  Depth> 7.28"
     Routed to Pond 7P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  1% Rainfall=8.00"

Area (ac) CN Description
* 0.887 94

0.887 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 4S: PROP DETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
1% Rainfall=8.00"

Runoff Area=0.887 ac
Runoff Volume=0.538 af

Runoff Depth>7.28"
Tc=6.0 min

CN=94

9.69 cfs
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Hydrograph for Subcatchment 4S: PROP DETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.18 0.00 0.01
2.25 0.20 0.01 0.02
2.50 0.23 0.01 0.02
2.75 0.25 0.02 0.03
3.00 0.28 0.03 0.03
3.25 0.30 0.04 0.03
3.50 0.33 0.05 0.04
3.75 0.36 0.06 0.04
4.00 0.38 0.07 0.05
4.25 0.41 0.09 0.05
4.50 0.44 0.10 0.06
4.75 0.47 0.12 0.06
5.00 0.50 0.14 0.07
5.25 0.54 0.16 0.07
5.50 0.57 0.18 0.08
5.75 0.60 0.20 0.08
6.00 0.64 0.23 0.09
6.25 0.68 0.25 0.09
6.50 0.71 0.28 0.10
6.75 0.75 0.31 0.10
7.00 0.79 0.34 0.11
7.25 0.83 0.37 0.11
7.50 0.87 0.40 0.12
7.75 0.92 0.44 0.12
8.00 0.96 0.47 0.13
8.25 1.01 0.51 0.14
8.50 1.06 0.55 0.15
8.75 1.11 0.60 0.17
9.00 1.18 0.65 0.19
9.25 1.24 0.71 0.20
9.50 1.30 0.76 0.20
9.75 1.37 0.82 0.22

10.00 1.45 0.89 0.25
10.25 1.53 0.97 0.28
10.50 1.63 1.06 0.32
10.75 1.75 1.16 0.38
11.00 1.88 1.28 0.45
11.25 2.05 1.44 0.58
11.50 2.26 1.64 0.75
11.75 3.10 2.44 3.39
12.00 5.30 4.61 8.96
12.25 5.65 4.95 1.19
12.50 5.88 5.18 0.77

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 6.04 5.34 0.56
13.00 6.18 5.47 0.47
13.25 6.29 5.58 0.40
13.50 6.39 5.69 0.35
13.75 6.48 5.77 0.31
14.00 6.56 5.85 0.28
14.25 6.63 5.92 0.25
14.50 6.70 5.99 0.24
14.75 6.77 6.06 0.23
15.00 6.83 6.12 0.22
15.25 6.89 6.18 0.21
15.50 6.94 6.23 0.19
15.75 6.99 6.28 0.18
16.00 7.04 6.33 0.17
16.25 7.09 6.37 0.16
16.50 7.13 6.42 0.16
16.75 7.17 6.46 0.15
17.00 7.21 6.50 0.15
17.25 7.25 6.54 0.14
17.50 7.29 6.58 0.14
17.75 7.33 6.62 0.13
18.00 7.37 6.65 0.13
18.25 7.40 6.69 0.13
18.50 7.44 6.72 0.12
18.75 7.47 6.76 0.12
19.00 7.50 6.79 0.11
19.25 7.53 6.82 0.11
19.50 7.56 6.85 0.10
19.75 7.59 6.87 0.10
20.00 7.62 6.90 0.09
20.25 7.64 6.93 0.09
20.50 7.67 6.95 0.09
20.75 7.69 6.98 0.09
21.00 7.72 7.00 0.09
21.25 7.74 7.03 0.09
21.50 7.77 7.05 0.09
21.75 7.79 7.07 0.09
22.00 7.82 7.10 0.09
22.25 7.84 7.12 0.08
22.50 7.86 7.15 0.08
22.75 7.89 7.17 0.08
23.00 7.91 7.19 0.08
23.25 7.93 7.22 0.08
23.50 7.96 7.24 0.08
23.75 7.98 7.26 0.08
24.00 8.00 7.28 0.08
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Summary for Subcatchment 5S: PROP UNDETAINED

Runoff = 1.41 cfs @ 11.97 hrs,  Volume= 0.071 af,  Depth> 5.62"
     Routed to Link 8L : (new Link)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  1% Rainfall=8.00"

Area (sf) CN Description
* 6,574 80

6,574 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 5S: PROP UNDETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Type II 24-hr
1% Rainfall=8.00"

Runoff Area=6,574 sf
Runoff Volume=0.071 af

Runoff Depth>5.62"
Tc=6.0 min

CN=80

1.41 cfs
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Hydrograph for Subcatchment 5S: PROP UNDETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.02 0.00 0.00
0.50 0.04 0.00 0.00
0.75 0.06 0.00 0.00
1.00 0.08 0.00 0.00
1.25 0.11 0.00 0.00
1.50 0.13 0.00 0.00
1.75 0.15 0.00 0.00
2.00 0.18 0.00 0.00
2.25 0.20 0.00 0.00
2.50 0.23 0.00 0.00
2.75 0.25 0.00 0.00
3.00 0.28 0.00 0.00
3.25 0.30 0.00 0.00
3.50 0.33 0.00 0.00
3.75 0.36 0.00 0.00
4.00 0.38 0.00 0.00
4.25 0.41 0.00 0.00
4.50 0.44 0.00 0.00
4.75 0.47 0.00 0.00
5.00 0.50 0.00 0.00
5.25 0.54 0.00 0.00
5.50 0.57 0.00 0.00
5.75 0.60 0.00 0.00
6.00 0.64 0.01 0.00
6.25 0.68 0.01 0.00
6.50 0.71 0.02 0.00
6.75 0.75 0.02 0.00
7.00 0.79 0.03 0.00
7.25 0.83 0.04 0.01
7.50 0.87 0.05 0.01
7.75 0.92 0.06 0.01
8.00 0.96 0.07 0.01
8.25 1.01 0.09 0.01
8.50 1.06 0.10 0.01
8.75 1.11 0.12 0.01
9.00 1.18 0.14 0.01
9.25 1.24 0.17 0.02
9.50 1.30 0.20 0.02
9.75 1.37 0.23 0.02

10.00 1.45 0.26 0.02
10.25 1.53 0.30 0.03
10.50 1.63 0.35 0.03
10.75 1.75 0.41 0.04
11.00 1.88 0.49 0.05
11.25 2.05 0.59 0.06
11.50 2.26 0.73 0.09
11.75 3.10 1.32 0.43
12.00 5.30 3.16 1.32
12.25 5.65 3.47 0.18
12.50 5.88 3.67 0.12

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 6.04 3.82 0.09
13.00 6.18 3.94 0.07
13.25 6.29 4.04 0.06
13.50 6.39 4.14 0.05
13.75 6.48 4.22 0.05
14.00 6.56 4.29 0.04
14.25 6.63 4.36 0.04
14.50 6.70 4.42 0.04
14.75 6.77 4.48 0.04
15.00 6.83 4.54 0.03
15.25 6.89 4.59 0.03
15.50 6.94 4.64 0.03
15.75 6.99 4.69 0.03
16.00 7.04 4.73 0.03
16.25 7.09 4.77 0.03
16.50 7.13 4.81 0.02
16.75 7.17 4.85 0.02
17.00 7.21 4.89 0.02
17.25 7.25 4.93 0.02
17.50 7.29 4.97 0.02
17.75 7.33 5.00 0.02
18.00 7.37 5.04 0.02
18.25 7.40 5.07 0.02
18.50 7.44 5.10 0.02
18.75 7.47 5.13 0.02
19.00 7.50 5.16 0.02
19.25 7.53 5.19 0.02
19.50 7.56 5.22 0.02
19.75 7.59 5.24 0.02
20.00 7.62 5.27 0.02
20.25 7.64 5.29 0.01
20.50 7.67 5.31 0.01
20.75 7.69 5.34 0.01
21.00 7.72 5.36 0.01
21.25 7.74 5.38 0.01
21.50 7.77 5.41 0.01
21.75 7.79 5.43 0.01
22.00 7.82 5.45 0.01
22.25 7.84 5.48 0.01
22.50 7.86 5.50 0.01
22.75 7.89 5.52 0.01
23.00 7.91 5.54 0.01
23.25 7.93 5.56 0.01
23.50 7.96 5.58 0.01
23.75 7.98 5.60 0.01
24.00 8.00 5.63 0.01
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Summary for Pond 7P: (new Pond)

Inflow Area = 0.887 ac, 0.00% Impervious,  Inflow Depth > 7.28"    for  1% event
Inflow = 9.69 cfs @ 11.96 hrs,  Volume= 0.538 af
Outflow = 5.47 cfs @ 12.06 hrs,  Volume= 0.444 af,  Atten= 44%,  Lag= 5.6 min
Primary = 5.47 cfs @ 12.06 hrs,  Volume= 0.444 af
     Routed to Link 8L : (new Link)

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 947.45' @ 12.06 hrs   Storage= 8,053 cf

Plug-Flow detention time= 135.8 min calculated for 0.444 af (82% of inflow)
Center-of-Mass det. time= 62.0 min ( 819.0 - 757.0 )

Volume Invert Avail.Storage Storage Description
#1 939.15' 9,592 cf Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (cubic-feet) (cubic-feet)

939.15 0 0
944.15 4,000 4,000
947.90 4,606 8,606
948.90 986 9,592

Device Routing     Invert Outlet Devices
#1 Primary 944.10' 12.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 944.10' / 943.30'   S= 0.0080 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=5.45 cfs @ 12.06 hrs  HW=947.43'   (Free Discharge)
1=Culvert  (Barrel Controls 5.45 cfs @ 6.94 fps)
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Pond 7P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=0.887 ac
Peak Elev=947.45'

Storage=8,053 cf
12.0"

Round Culvert
n=0.012
L=100.0'

S=0.0080 '/'

9.69 cfs

5.47 cfs
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Hydrograph for Pond 7P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 939.15 0.00
0.50 0.00 0 939.15 0.00
1.00 0.00 0 939.15 0.00
1.50 0.00 0 939.15 0.00
2.00 0.01 8 939.16 0.00
2.50 0.02 35 939.19 0.00
3.00 0.03 80 939.25 0.00
3.50 0.04 142 939.33 0.00
4.00 0.05 220 939.43 0.00
4.50 0.06 315 939.54 0.00
5.00 0.07 427 939.68 0.00
5.50 0.08 557 939.85 0.00
6.00 0.09 705 940.03 0.00
6.50 0.10 871 940.24 0.00
7.00 0.11 1,055 940.47 0.00
7.50 0.12 1,256 940.72 0.00
8.00 0.13 1,475 940.99 0.00
8.50 0.15 1,724 941.31 0.00
9.00 0.19 2,034 941.69 0.00
9.50 0.20 2,388 942.14 0.00

10.00 0.25 2,783 942.63 0.00
10.50 0.32 3,291 943.26 0.00
11.00 0.45 3,981 944.13 0.00
11.50 0.75 4,439 944.51 0.64
12.00 8.96 7,706 947.17 5.22
12.50 0.77 4,698 944.72 1.34
13.00 0.47 4,384 944.46 0.52
13.50 0.35 4,318 944.41 0.38
14.00 0.28 4,270 944.37 0.30
14.50 0.24 4,242 944.35 0.25
15.00 0.22 4,226 944.33 0.23
15.50 0.19 4,212 944.32 0.20
16.00 0.17 4,195 944.31 0.18
16.50 0.16 4,180 944.30 0.16
17.00 0.15 4,171 944.29 0.15
17.50 0.14 4,163 944.28 0.14
18.00 0.13 4,155 944.28 0.13
18.50 0.12 4,147 944.27 0.13
19.00 0.11 4,139 944.26 0.12
19.50 0.10 4,131 944.26 0.11
20.00 0.09 4,123 944.25 0.10
20.50 0.09 4,118 944.25 0.09
21.00 0.09 4,116 944.24 0.09
21.50 0.09 4,114 944.24 0.09
22.00 0.09 4,113 944.24 0.09
22.50 0.08 4,111 944.24 0.08
23.00 0.08 4,110 944.24 0.08
23.50 0.08 4,108 944.24 0.08
24.00 0.08 4,106 944.24 0.08
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Stage-Discharge for Pond 7P: (new Pond)

Elevation
(feet)

Primary
(cfs)

939.15 0.00
939.20 0.00
939.25 0.00
939.30 0.00
939.35 0.00
939.40 0.00
939.45 0.00
939.50 0.00
939.55 0.00
939.60 0.00
939.65 0.00
939.70 0.00
939.75 0.00
939.80 0.00
939.85 0.00
939.90 0.00
939.95 0.00
940.00 0.00
940.05 0.00
940.10 0.00
940.15 0.00
940.20 0.00
940.25 0.00
940.30 0.00
940.35 0.00
940.40 0.00
940.45 0.00
940.50 0.00
940.55 0.00
940.60 0.00
940.65 0.00
940.70 0.00
940.75 0.00
940.80 0.00
940.85 0.00
940.90 0.00
940.95 0.00
941.00 0.00
941.05 0.00
941.10 0.00
941.15 0.00
941.20 0.00
941.25 0.00
941.30 0.00
941.35 0.00
941.40 0.00
941.45 0.00
941.50 0.00
941.55 0.00
941.60 0.00
941.65 0.00

Elevation
(feet)

Primary
(cfs)

941.70 0.00
941.75 0.00
941.80 0.00
941.85 0.00
941.90 0.00
941.95 0.00
942.00 0.00
942.05 0.00
942.10 0.00
942.15 0.00
942.20 0.00
942.25 0.00
942.30 0.00
942.35 0.00
942.40 0.00
942.45 0.00
942.50 0.00
942.55 0.00
942.60 0.00
942.65 0.00
942.70 0.00
942.75 0.00
942.80 0.00
942.85 0.00
942.90 0.00
942.95 0.00
943.00 0.00
943.05 0.00
943.10 0.00
943.15 0.00
943.20 0.00
943.25 0.00
943.30 0.00
943.35 0.00
943.40 0.00
943.45 0.00
943.50 0.00
943.55 0.00
943.60 0.00
943.65 0.00
943.70 0.00
943.75 0.00
943.80 0.00
943.85 0.00
943.90 0.00
943.95 0.00
944.00 0.00
944.05 0.00
944.10 0.00
944.15 0.01
944.20 0.04

Elevation
(feet)

Primary
(cfs)

944.25 0.09
944.30 0.16
944.35 0.25
944.40 0.36
944.45 0.48
944.50 0.62
944.55 0.77
944.60 0.93
944.65 1.10
944.70 1.27
944.75 1.45
944.80 1.64
944.85 1.83
944.90 2.02
944.95 2.21
945.00 2.39
945.05 2.56
945.10 2.67
945.15 2.80
945.20 2.93
945.25 3.05
945.30 3.16
945.35 3.28
945.40 3.38
945.45 3.31
945.50 3.38
945.55 3.45
945.60 3.52
945.65 3.58
945.70 3.65
945.75 3.71
945.80 3.78
945.85 3.84
945.90 3.90
945.95 3.96
946.00 4.02
946.05 4.08
946.10 4.14
946.15 4.20
946.20 4.25
946.25 4.31
946.30 4.36
946.35 4.42
946.40 4.47
946.45 4.52
946.50 4.58
946.55 4.63
946.60 4.68
946.65 4.73
946.70 4.78
946.75 4.83

Elevation
(feet)

Primary
(cfs)

946.80 4.88
946.85 4.93
946.90 4.97
946.95 5.02
947.00 5.07
947.05 5.12
947.10 5.16
947.15 5.21
947.20 5.25
947.25 5.30
947.30 5.34
947.35 5.39
947.40 5.43
947.45 5.47
947.50 5.52
947.55 5.56
947.60 5.60
947.65 5.65
947.70 5.69
947.75 5.73
947.80 5.77
947.85 5.81
947.90 5.85
947.95 5.89
948.00 5.93
948.05 5.97
948.10 6.01
948.15 6.05
948.20 6.09
948.25 6.13
948.30 6.17
948.35 6.21
948.40 6.25
948.45 6.28
948.50 6.32
948.55 6.36
948.60 6.40
948.65 6.43
948.70 6.47
948.75 6.51
948.80 6.54
948.85 6.58
948.90 6.62
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Stage-Area-Storage for Pond 7P: (new Pond)

Elevation
(feet)

Storage
(cubic-feet)

939.15 0
939.25 80
939.35 160
939.45 240
939.55 320
939.65 400
939.75 480
939.85 560
939.95 640
940.05 720
940.15 800
940.25 880
940.35 960
940.45 1,040
940.55 1,120
940.65 1,200
940.75 1,280
940.85 1,360
940.95 1,440
941.05 1,520
941.15 1,600
941.25 1,680
941.35 1,760
941.45 1,840
941.55 1,920
941.65 2,000
941.75 2,080
941.85 2,160
941.95 2,240
942.05 2,320
942.15 2,400
942.25 2,480
942.35 2,560
942.45 2,640
942.55 2,720
942.65 2,800
942.75 2,880
942.85 2,960
942.95 3,040
943.05 3,120
943.15 3,200
943.25 3,280
943.35 3,360
943.45 3,440
943.55 3,520
943.65 3,600
943.75 3,680
943.85 3,760
943.95 3,840
944.05 3,920
944.15 4,000

Elevation
(feet)

Storage
(cubic-feet)

944.25 4,123
944.35 4,246
944.45 4,368
944.55 4,491
944.65 4,614
944.75 4,737
944.85 4,860
944.95 4,983
945.05 5,105
945.15 5,228
945.25 5,351
945.35 5,474
945.45 5,597
945.55 5,720
945.65 5,842
945.75 5,965
945.85 6,088
945.95 6,211
946.05 6,334
946.15 6,457
946.25 6,579
946.35 6,702
946.45 6,825
946.55 6,948
946.65 7,071
946.75 7,193
946.85 7,316
946.95 7,439
947.05 7,562
947.15 7,685
947.25 7,808
947.35 7,930
947.45 8,053
947.55 8,176
947.65 8,299
947.75 8,422
947.85 8,545
947.95 8,655
948.05 8,754
948.15 8,853
948.25 8,951
948.35 9,050
948.45 9,148
948.55 9,247
948.65 9,346
948.75 9,444
948.85 9,543
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Summary for Link 8L: (new Link)

Inflow Area = 1.038 ac, 0.00% Impervious,  Inflow Depth > 5.95"    for  1% event
Inflow = 6.56 cfs @ 12.01 hrs,  Volume= 0.514 af
Primary = 6.56 cfs @ 12.01 hrs,  Volume= 0.514 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: (new Link)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

7

6

5

4

3

2

1

0

Inflow Area=1.038 ac
6.56 cfs

6.56 cfs
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Hydrograph for Link 8L: (new Link)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00
0.50 0.00 0.00 0.00
0.75 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.25 0.00 0.00 0.00
1.50 0.00 0.00 0.00
1.75 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.25 0.00 0.00 0.00
2.50 0.00 0.00 0.00
2.75 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.25 0.00 0.00 0.00
3.50 0.00 0.00 0.00
3.75 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.25 0.00 0.00 0.00
4.50 0.00 0.00 0.00
4.75 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.25 0.00 0.00 0.00
5.50 0.00 0.00 0.00
5.75 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.25 0.00 0.00 0.00
6.50 0.00 0.00 0.00
6.75 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.25 0.01 0.00 0.01
7.50 0.01 0.00 0.01
7.75 0.01 0.00 0.01
8.00 0.01 0.00 0.01
8.25 0.01 0.00 0.01
8.50 0.01 0.00 0.01
8.75 0.01 0.00 0.01
9.00 0.01 0.00 0.01
9.25 0.02 0.00 0.02
9.50 0.02 0.00 0.02
9.75 0.02 0.00 0.02

10.00 0.02 0.00 0.02
10.25 0.03 0.00 0.03
10.50 0.03 0.00 0.03
10.75 0.04 0.00 0.04
11.00 0.05 0.00 0.05
11.25 0.41 0.00 0.41
11.50 0.73 0.00 0.73
11.75 2.59 0.00 2.59
12.00 6.54 0.00 6.54
12.25 4.15 0.00 4.15
12.50 1.46 0.00 1.46

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

12.75 0.75 0.00 0.75
13.00 0.59 0.00 0.59
13.25 0.50 0.00 0.50
13.50 0.44 0.00 0.44
13.75 0.39 0.00 0.39
14.00 0.34 0.00 0.34
14.25 0.31 0.00 0.31
14.50 0.29 0.00 0.29
14.75 0.27 0.00 0.27
15.00 0.26 0.00 0.26
15.25 0.25 0.00 0.25
15.50 0.23 0.00 0.23
15.75 0.22 0.00 0.22
16.00 0.21 0.00 0.21
16.25 0.19 0.00 0.19
16.50 0.19 0.00 0.19
16.75 0.18 0.00 0.18
17.00 0.18 0.00 0.18
17.25 0.17 0.00 0.17
17.50 0.16 0.00 0.16
17.75 0.16 0.00 0.16
18.00 0.15 0.00 0.15
18.25 0.15 0.00 0.15
18.50 0.14 0.00 0.14
18.75 0.14 0.00 0.14
19.00 0.13 0.00 0.13
19.25 0.13 0.00 0.13
19.50 0.12 0.00 0.12
19.75 0.12 0.00 0.12
20.00 0.11 0.00 0.11
20.25 0.11 0.00 0.11
20.50 0.11 0.00 0.11
20.75 0.11 0.00 0.11
21.00 0.10 0.00 0.10
21.25 0.10 0.00 0.10
21.50 0.10 0.00 0.10
21.75 0.10 0.00 0.10
22.00 0.10 0.00 0.10
22.25 0.10 0.00 0.10
22.50 0.10 0.00 0.10
22.75 0.10 0.00 0.10
23.00 0.10 0.00 0.10
23.25 0.10 0.00 0.10
23.50 0.09 0.00 0.09
23.75 0.09 0.00 0.09
24.00 0.09 0.00 0.09
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=0.887 ac   0.00% Impervious   Runoff Depth>4.90"Subcatchment 4S: PROP DETAINED
   Tc=6.0 min   CN=94   Runoff=6.67 cfs  0.362 af

Runoff Area=6,574 sf   0.00% Impervious   Runoff Depth>3.42"Subcatchment 5S: PROP UNDETAINED
   Tc=6.0 min   CN=80   Runoff=0.88 cfs  0.043 af

Peak Elev=946.11'  Storage=6,413 cf   Inflow=6.67 cfs  0.362 afPond 7P: (new Pond)
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0080 '/'   Outflow=4.16 cfs  0.268 af

   Inflow=4.85 cfs  0.311 afLink 8L: (new Link)
   Primary=4.85 cfs  0.311 af

Total Runoff Area = 1.038 ac   Runoff Volume = 0.405 af   Average Runoff Depth = 4.68"
100.00% Pervious = 1.038 ac     0.00% Impervious = 0.000 ac

85



PROPOSED DRAINAGE WITH RETENTION 021323
Type II 24-hr  10% Rainfall=5.60"KOENIG 55TH TERR AND NALL 021323 NEW

  Printed  2/13/2023Prepared by Robert C Wessel Consulting Eng
Page 18HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: PROP DETAINED

Runoff = 6.67 cfs @ 11.96 hrs,  Volume= 0.362 af,  Depth> 4.90"
     Routed to Pond 7P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  10% Rainfall=5.60"

Area (ac) CN Description
* 0.887 94

0.887 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 4S: PROP DETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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0

Type II 24-hr
10% Rainfall=5.60"

Runoff Area=0.887 ac
Runoff Volume=0.362 af

Runoff Depth>4.90"
Tc=6.0 min

CN=94

6.67 cfs
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Hydrograph for Subcatchment 4S: PROP DETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.04 0.00 0.00
1.00 0.06 0.00 0.00
1.25 0.07 0.00 0.00
1.50 0.09 0.00 0.00
1.75 0.11 0.00 0.00
2.00 0.12 0.00 0.00
2.25 0.14 0.00 0.00
2.50 0.16 0.00 0.00
2.75 0.18 0.00 0.01
3.00 0.19 0.01 0.01
3.25 0.21 0.01 0.01
3.50 0.23 0.01 0.02
3.75 0.25 0.02 0.02
4.00 0.27 0.03 0.02
4.25 0.29 0.03 0.03
4.50 0.31 0.04 0.03
4.75 0.33 0.05 0.03
5.00 0.35 0.06 0.04
5.25 0.38 0.07 0.04
5.50 0.40 0.08 0.04
5.75 0.42 0.09 0.05
6.00 0.45 0.11 0.05
6.25 0.47 0.12 0.05
6.50 0.50 0.14 0.06
6.75 0.53 0.15 0.06
7.00 0.55 0.17 0.06
7.25 0.58 0.19 0.07
7.50 0.61 0.21 0.07
7.75 0.64 0.23 0.07
8.00 0.67 0.25 0.08
8.25 0.70 0.27 0.08
8.50 0.74 0.30 0.10
8.75 0.78 0.33 0.11
9.00 0.82 0.36 0.12
9.25 0.87 0.40 0.13
9.50 0.91 0.43 0.13
9.75 0.96 0.47 0.14

10.00 1.01 0.51 0.16
10.25 1.07 0.56 0.18
10.50 1.14 0.62 0.21
10.75 1.22 0.69 0.25
11.00 1.32 0.77 0.30
11.25 1.43 0.88 0.39
11.50 1.58 1.01 0.50
11.75 2.17 1.55 2.29
12.00 3.71 3.04 6.18
12.25 3.95 3.28 0.83
12.50 4.12 3.44 0.53

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 4.23 3.55 0.39
13.00 4.32 3.64 0.32
13.25 4.40 3.72 0.28
13.50 4.47 3.79 0.24
13.75 4.54 3.85 0.22
14.00 4.59 3.91 0.19
14.25 4.64 3.96 0.18
14.50 4.69 4.00 0.17
14.75 4.74 4.05 0.16
15.00 4.78 4.09 0.15
15.25 4.82 4.13 0.14
15.50 4.86 4.17 0.13
15.75 4.89 4.20 0.13
16.00 4.93 4.24 0.12
16.25 4.96 4.27 0.11
16.50 4.99 4.30 0.11
16.75 5.02 4.33 0.11
17.00 5.05 4.36 0.10
17.25 5.08 4.39 0.10
17.50 5.11 4.41 0.10
17.75 5.13 4.44 0.09
18.00 5.16 4.46 0.09
18.25 5.18 4.49 0.09
18.50 5.21 4.51 0.08
18.75 5.23 4.53 0.08
19.00 5.25 4.56 0.08
19.25 5.27 4.58 0.07
19.50 5.29 4.60 0.07
19.75 5.31 4.62 0.07
20.00 5.33 4.63 0.07
20.25 5.35 4.65 0.06
20.50 5.37 4.67 0.06
20.75 5.39 4.69 0.06
21.00 5.40 4.71 0.06
21.25 5.42 4.72 0.06
21.50 5.44 4.74 0.06
21.75 5.45 4.76 0.06
22.00 5.47 4.77 0.06
22.25 5.49 4.79 0.06
22.50 5.50 4.81 0.06
22.75 5.52 4.82 0.06
23.00 5.54 4.84 0.06
23.25 5.55 4.85 0.06
23.50 5.57 4.87 0.06
23.75 5.58 4.89 0.06
24.00 5.60 4.90 0.05
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Summary for Subcatchment 5S: PROP UNDETAINED

Runoff = 0.88 cfs @ 11.97 hrs,  Volume= 0.043 af,  Depth> 3.42"
     Routed to Link 8L : (new Link)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  10% Rainfall=5.60"

Area (sf) CN Description
* 6,574 80

6,574 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 5S: PROP UNDETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Type II 24-hr
10% Rainfall=5.60"

Runoff Area=6,574 sf
Runoff Volume=0.043 af

Runoff Depth>3.42"
Tc=6.0 min

CN=80

0.88 cfs
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Hydrograph for Subcatchment 5S: PROP UNDETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.03 0.00 0.00
0.75 0.04 0.00 0.00
1.00 0.06 0.00 0.00
1.25 0.07 0.00 0.00
1.50 0.09 0.00 0.00
1.75 0.11 0.00 0.00
2.00 0.12 0.00 0.00
2.25 0.14 0.00 0.00
2.50 0.16 0.00 0.00
2.75 0.18 0.00 0.00
3.00 0.19 0.00 0.00
3.25 0.21 0.00 0.00
3.50 0.23 0.00 0.00
3.75 0.25 0.00 0.00
4.00 0.27 0.00 0.00
4.25 0.29 0.00 0.00
4.50 0.31 0.00 0.00
4.75 0.33 0.00 0.00
5.00 0.35 0.00 0.00
5.25 0.38 0.00 0.00
5.50 0.40 0.00 0.00
5.75 0.42 0.00 0.00
6.00 0.45 0.00 0.00
6.25 0.47 0.00 0.00
6.50 0.50 0.00 0.00
6.75 0.53 0.00 0.00
7.00 0.55 0.00 0.00
7.25 0.58 0.00 0.00
7.50 0.61 0.00 0.00
7.75 0.64 0.01 0.00
8.00 0.67 0.01 0.00
8.25 0.70 0.02 0.00
8.50 0.74 0.02 0.00
8.75 0.78 0.03 0.00
9.00 0.82 0.04 0.01
9.25 0.87 0.05 0.01
9.50 0.91 0.06 0.01
9.75 0.96 0.07 0.01

10.00 1.01 0.09 0.01
10.25 1.07 0.11 0.01
10.50 1.14 0.13 0.02
10.75 1.22 0.16 0.02
11.00 1.32 0.20 0.02
11.25 1.43 0.25 0.03
11.50 1.58 0.33 0.05
11.75 2.17 0.67 0.25
12.00 3.71 1.81 0.83
12.25 3.95 2.00 0.12
12.50 4.12 2.14 0.08

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 4.23 2.23 0.06
13.00 4.32 2.31 0.05
13.25 4.40 2.38 0.04
13.50 4.47 2.44 0.04
13.75 4.54 2.49 0.03
14.00 4.59 2.54 0.03
14.25 4.64 2.58 0.03
14.50 4.69 2.62 0.03
14.75 4.74 2.66 0.02
15.00 4.78 2.70 0.02
15.25 4.82 2.74 0.02
15.50 4.86 2.77 0.02
15.75 4.89 2.80 0.02
16.00 4.93 2.83 0.02
16.25 4.96 2.86 0.02
16.50 4.99 2.88 0.02
16.75 5.02 2.91 0.02
17.00 5.05 2.94 0.02
17.25 5.08 2.96 0.01
17.50 5.11 2.99 0.01
17.75 5.13 3.01 0.01
18.00 5.16 3.03 0.01
18.25 5.18 3.05 0.01
18.50 5.21 3.07 0.01
18.75 5.23 3.09 0.01
19.00 5.25 3.11 0.01
19.25 5.27 3.13 0.01
19.50 5.29 3.15 0.01
19.75 5.31 3.17 0.01
20.00 5.33 3.18 0.01
20.25 5.35 3.20 0.01
20.50 5.37 3.22 0.01
20.75 5.39 3.23 0.01
21.00 5.40 3.25 0.01
21.25 5.42 3.26 0.01
21.50 5.44 3.28 0.01
21.75 5.45 3.29 0.01
22.00 5.47 3.31 0.01
22.25 5.49 3.32 0.01
22.50 5.50 3.34 0.01
22.75 5.52 3.35 0.01
23.00 5.54 3.37 0.01
23.25 5.55 3.38 0.01
23.50 5.57 3.39 0.01
23.75 5.58 3.41 0.01
24.00 5.60 3.42 0.01
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Summary for Pond 7P: (new Pond)

Inflow Area = 0.887 ac, 0.00% Impervious,  Inflow Depth > 4.90"    for  10% event
Inflow = 6.67 cfs @ 11.96 hrs,  Volume= 0.362 af
Outflow = 4.16 cfs @ 12.05 hrs,  Volume= 0.268 af,  Atten= 38%,  Lag= 5.1 min
Primary = 4.16 cfs @ 12.05 hrs,  Volume= 0.268 af
     Routed to Link 8L : (new Link)

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 946.11' @ 12.05 hrs   Storage= 6,413 cf

Plug-Flow detention time= 158.1 min calculated for 0.268 af (74% of inflow)
Center-of-Mass det. time= 70.1 min ( 836.3 - 766.2 )

Volume Invert Avail.Storage Storage Description
#1 939.15' 9,592 cf Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (cubic-feet) (cubic-feet)

939.15 0 0
944.15 4,000 4,000
947.90 4,606 8,606
948.90 986 9,592

Device Routing     Invert Outlet Devices
#1 Primary 944.10' 12.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 944.10' / 943.30'   S= 0.0080 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.15 cfs @ 12.05 hrs  HW=946.11'   (Free Discharge)
1=Culvert  (Barrel Controls 4.15 cfs @ 5.28 fps)
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Pond 7P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)
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6
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0

Inflow Area=0.887 ac
Peak Elev=946.11'

Storage=6,413 cf
12.0"

Round Culvert
n=0.012
L=100.0'

S=0.0080 '/'

6.67 cfs

4.16 cfs
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Hydrograph for Pond 7P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 939.15 0.00
0.50 0.00 0 939.15 0.00
1.00 0.00 0 939.15 0.00
1.50 0.00 0 939.15 0.00
2.00 0.00 0 939.15 0.00
2.50 0.00 3 939.15 0.00
3.00 0.01 16 939.17 0.00
3.50 0.02 40 939.20 0.00
4.00 0.02 75 939.24 0.00
4.50 0.03 120 939.30 0.00
5.00 0.04 177 939.37 0.00
5.50 0.04 246 939.46 0.00
6.00 0.05 328 939.56 0.00
6.50 0.06 422 939.68 0.00
7.00 0.06 529 939.81 0.00
7.50 0.07 649 939.96 0.00
8.00 0.08 781 940.13 0.00
8.50 0.10 934 940.32 0.00
9.00 0.12 1,128 940.56 0.00
9.50 0.13 1,352 940.84 0.00

10.00 0.16 1,604 941.16 0.00
10.50 0.21 1,934 941.57 0.00
11.00 0.30 2,387 942.13 0.00
11.50 0.50 3,090 943.01 0.00
12.00 6.18 6,245 945.98 4.00
12.50 0.53 4,486 944.55 0.76
13.00 0.32 4,310 944.40 0.37
13.50 0.24 4,252 944.35 0.27
14.00 0.19 4,216 944.33 0.21
14.50 0.17 4,194 944.31 0.18
15.00 0.15 4,178 944.30 0.16
15.50 0.13 4,163 944.28 0.14
16.00 0.12 4,147 944.27 0.13
16.50 0.11 4,136 944.26 0.11
17.00 0.10 4,130 944.26 0.11
17.50 0.10 4,124 944.25 0.10
18.00 0.09 4,119 944.25 0.09
18.50 0.08 4,113 944.24 0.09
19.00 0.08 4,108 944.24 0.08
19.50 0.07 4,102 944.23 0.07
20.00 0.07 4,097 944.23 0.07
20.50 0.06 4,093 944.23 0.06
21.00 0.06 4,092 944.22 0.06
21.50 0.06 4,090 944.22 0.06
22.00 0.06 4,089 944.22 0.06
22.50 0.06 4,088 944.22 0.06
23.00 0.06 4,087 944.22 0.06
23.50 0.06 4,086 944.22 0.06
24.00 0.05 4,084 944.22 0.06
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Stage-Discharge for Pond 7P: (new Pond)

Elevation
(feet)

Primary
(cfs)

939.15 0.00
939.20 0.00
939.25 0.00
939.30 0.00
939.35 0.00
939.40 0.00
939.45 0.00
939.50 0.00
939.55 0.00
939.60 0.00
939.65 0.00
939.70 0.00
939.75 0.00
939.80 0.00
939.85 0.00
939.90 0.00
939.95 0.00
940.00 0.00
940.05 0.00
940.10 0.00
940.15 0.00
940.20 0.00
940.25 0.00
940.30 0.00
940.35 0.00
940.40 0.00
940.45 0.00
940.50 0.00
940.55 0.00
940.60 0.00
940.65 0.00
940.70 0.00
940.75 0.00
940.80 0.00
940.85 0.00
940.90 0.00
940.95 0.00
941.00 0.00
941.05 0.00
941.10 0.00
941.15 0.00
941.20 0.00
941.25 0.00
941.30 0.00
941.35 0.00
941.40 0.00
941.45 0.00
941.50 0.00
941.55 0.00
941.60 0.00
941.65 0.00

Elevation
(feet)

Primary
(cfs)

941.70 0.00
941.75 0.00
941.80 0.00
941.85 0.00
941.90 0.00
941.95 0.00
942.00 0.00
942.05 0.00
942.10 0.00
942.15 0.00
942.20 0.00
942.25 0.00
942.30 0.00
942.35 0.00
942.40 0.00
942.45 0.00
942.50 0.00
942.55 0.00
942.60 0.00
942.65 0.00
942.70 0.00
942.75 0.00
942.80 0.00
942.85 0.00
942.90 0.00
942.95 0.00
943.00 0.00
943.05 0.00
943.10 0.00
943.15 0.00
943.20 0.00
943.25 0.00
943.30 0.00
943.35 0.00
943.40 0.00
943.45 0.00
943.50 0.00
943.55 0.00
943.60 0.00
943.65 0.00
943.70 0.00
943.75 0.00
943.80 0.00
943.85 0.00
943.90 0.00
943.95 0.00
944.00 0.00
944.05 0.00
944.10 0.00
944.15 0.01
944.20 0.04

Elevation
(feet)

Primary
(cfs)

944.25 0.09
944.30 0.16
944.35 0.25
944.40 0.36
944.45 0.48
944.50 0.62
944.55 0.77
944.60 0.93
944.65 1.10
944.70 1.27
944.75 1.45
944.80 1.64
944.85 1.83
944.90 2.02
944.95 2.21
945.00 2.39
945.05 2.56
945.10 2.67
945.15 2.80
945.20 2.93
945.25 3.05
945.30 3.16
945.35 3.28
945.40 3.38
945.45 3.31
945.50 3.38
945.55 3.45
945.60 3.52
945.65 3.58
945.70 3.65
945.75 3.71
945.80 3.78
945.85 3.84
945.90 3.90
945.95 3.96
946.00 4.02
946.05 4.08
946.10 4.14
946.15 4.20
946.20 4.25
946.25 4.31
946.30 4.36
946.35 4.42
946.40 4.47
946.45 4.52
946.50 4.58
946.55 4.63
946.60 4.68
946.65 4.73
946.70 4.78
946.75 4.83

Elevation
(feet)

Primary
(cfs)

946.80 4.88
946.85 4.93
946.90 4.97
946.95 5.02
947.00 5.07
947.05 5.12
947.10 5.16
947.15 5.21
947.20 5.25
947.25 5.30
947.30 5.34
947.35 5.39
947.40 5.43
947.45 5.47
947.50 5.52
947.55 5.56
947.60 5.60
947.65 5.65
947.70 5.69
947.75 5.73
947.80 5.77
947.85 5.81
947.90 5.85
947.95 5.89
948.00 5.93
948.05 5.97
948.10 6.01
948.15 6.05
948.20 6.09
948.25 6.13
948.30 6.17
948.35 6.21
948.40 6.25
948.45 6.28
948.50 6.32
948.55 6.36
948.60 6.40
948.65 6.43
948.70 6.47
948.75 6.51
948.80 6.54
948.85 6.58
948.90 6.62
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Stage-Area-Storage for Pond 7P: (new Pond)

Elevation
(feet)

Storage
(cubic-feet)

939.15 0
939.25 80
939.35 160
939.45 240
939.55 320
939.65 400
939.75 480
939.85 560
939.95 640
940.05 720
940.15 800
940.25 880
940.35 960
940.45 1,040
940.55 1,120
940.65 1,200
940.75 1,280
940.85 1,360
940.95 1,440
941.05 1,520
941.15 1,600
941.25 1,680
941.35 1,760
941.45 1,840
941.55 1,920
941.65 2,000
941.75 2,080
941.85 2,160
941.95 2,240
942.05 2,320
942.15 2,400
942.25 2,480
942.35 2,560
942.45 2,640
942.55 2,720
942.65 2,800
942.75 2,880
942.85 2,960
942.95 3,040
943.05 3,120
943.15 3,200
943.25 3,280
943.35 3,360
943.45 3,440
943.55 3,520
943.65 3,600
943.75 3,680
943.85 3,760
943.95 3,840
944.05 3,920
944.15 4,000

Elevation
(feet)

Storage
(cubic-feet)

944.25 4,123
944.35 4,246
944.45 4,368
944.55 4,491
944.65 4,614
944.75 4,737
944.85 4,860
944.95 4,983
945.05 5,105
945.15 5,228
945.25 5,351
945.35 5,474
945.45 5,597
945.55 5,720
945.65 5,842
945.75 5,965
945.85 6,088
945.95 6,211
946.05 6,334
946.15 6,457
946.25 6,579
946.35 6,702
946.45 6,825
946.55 6,948
946.65 7,071
946.75 7,193
946.85 7,316
946.95 7,439
947.05 7,562
947.15 7,685
947.25 7,808
947.35 7,930
947.45 8,053
947.55 8,176
947.65 8,299
947.75 8,422
947.85 8,545
947.95 8,655
948.05 8,754
948.15 8,853
948.25 8,951
948.35 9,050
948.45 9,148
948.55 9,247
948.65 9,346
948.75 9,444
948.85 9,543
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Summary for Link 8L: (new Link)

Inflow Area = 1.038 ac, 0.00% Impervious,  Inflow Depth > 3.60"    for  10% event
Inflow = 4.85 cfs @ 12.01 hrs,  Volume= 0.311 af
Primary = 4.85 cfs @ 12.01 hrs,  Volume= 0.311 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: (new Link)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=1.038 ac
4.85 cfs

4.85 cfs
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Hydrograph for Link 8L: (new Link)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00
0.50 0.00 0.00 0.00
0.75 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.25 0.00 0.00 0.00
1.50 0.00 0.00 0.00
1.75 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.25 0.00 0.00 0.00
2.50 0.00 0.00 0.00
2.75 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.25 0.00 0.00 0.00
3.50 0.00 0.00 0.00
3.75 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.25 0.00 0.00 0.00
4.50 0.00 0.00 0.00
4.75 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.25 0.00 0.00 0.00
5.50 0.00 0.00 0.00
5.75 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.25 0.00 0.00 0.00
6.50 0.00 0.00 0.00
6.75 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.25 0.00 0.00 0.00
7.50 0.00 0.00 0.00
7.75 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.25 0.00 0.00 0.00
8.50 0.00 0.00 0.00
8.75 0.00 0.00 0.00
9.00 0.01 0.00 0.01
9.25 0.01 0.00 0.01
9.50 0.01 0.00 0.01
9.75 0.01 0.00 0.01

10.00 0.01 0.00 0.01
10.25 0.01 0.00 0.01
10.50 0.02 0.00 0.02
10.75 0.02 0.00 0.02
11.00 0.02 0.00 0.02
11.25 0.03 0.00 0.03
11.50 0.05 0.00 0.05
11.75 0.32 0.00 0.32
12.00 4.83 0.00 4.83
12.25 2.54 0.00 2.54
12.50 0.83 0.00 0.83

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

12.75 0.52 0.00 0.52
13.00 0.41 0.00 0.41
13.25 0.35 0.00 0.35
13.50 0.30 0.00 0.30
13.75 0.27 0.00 0.27
14.00 0.24 0.00 0.24
14.25 0.21 0.00 0.21
14.50 0.20 0.00 0.20
14.75 0.19 0.00 0.19
15.00 0.18 0.00 0.18
15.25 0.17 0.00 0.17
15.50 0.16 0.00 0.16
15.75 0.15 0.00 0.15
16.00 0.14 0.00 0.14
16.25 0.13 0.00 0.13
16.50 0.13 0.00 0.13
16.75 0.12 0.00 0.12
17.00 0.12 0.00 0.12
17.25 0.12 0.00 0.12
17.50 0.11 0.00 0.11
17.75 0.11 0.00 0.11
18.00 0.11 0.00 0.11
18.25 0.10 0.00 0.10
18.50 0.10 0.00 0.10
18.75 0.10 0.00 0.10
19.00 0.09 0.00 0.09
19.25 0.09 0.00 0.09
19.50 0.09 0.00 0.09
19.75 0.08 0.00 0.08
20.00 0.08 0.00 0.08
20.25 0.08 0.00 0.08
20.50 0.07 0.00 0.07
20.75 0.07 0.00 0.07
21.00 0.07 0.00 0.07
21.25 0.07 0.00 0.07
21.50 0.07 0.00 0.07
21.75 0.07 0.00 0.07
22.00 0.07 0.00 0.07
22.25 0.07 0.00 0.07
22.50 0.07 0.00 0.07
22.75 0.07 0.00 0.07
23.00 0.07 0.00 0.07
23.25 0.07 0.00 0.07
23.50 0.07 0.00 0.07
23.75 0.06 0.00 0.06
24.00 0.06 0.00 0.06
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=0.887 ac   0.00% Impervious   Runoff Depth>2.93"Subcatchment 4S: PROP DETAINED
   Tc=6.0 min   CN=94   Runoff=4.13 cfs  0.217 af

Runoff Area=6,574 sf   0.00% Impervious   Runoff Depth>1.71"Subcatchment 5S: PROP UNDETAINED
   Tc=6.0 min   CN=80   Runoff=0.45 cfs  0.022 af

Peak Elev=944.90'  Storage=4,925 cf   Inflow=4.13 cfs  0.217 afPond 7P: (new Pond)
12.0"  Round Culvert  n=0.012  L=100.0'  S=0.0080 '/'   Outflow=2.03 cfs  0.124 af

   Inflow=2.25 cfs  0.145 afLink 8L: (new Link)
   Primary=2.25 cfs  0.145 af

Total Runoff Area = 1.038 ac   Runoff Volume = 0.238 af   Average Runoff Depth = 2.75"
100.00% Pervious = 1.038 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 4S: PROP DETAINED

Runoff = 4.13 cfs @ 11.96 hrs,  Volume= 0.217 af,  Depth> 2.93"
     Routed to Pond 7P : (new Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100% Rainfall=3.60"

Area (ac) CN Description
* 0.887 94

0.887 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 4S: PROP DETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

Type II 24-hr
100% Rainfall=3.60"

Runoff Area=0.887 ac
Runoff Volume=0.217 af

Runoff Depth>2.93"
Tc=6.0 min

CN=94

4.13 cfs
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Hydrograph for Subcatchment 4S: PROP DETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.00 0.00
2.25 0.09 0.00 0.00
2.50 0.10 0.00 0.00
2.75 0.11 0.00 0.00
3.00 0.12 0.00 0.00
3.25 0.14 0.00 0.00
3.50 0.15 0.00 0.00
3.75 0.16 0.00 0.00
4.00 0.17 0.00 0.01
4.25 0.19 0.00 0.01
4.50 0.20 0.01 0.01
4.75 0.21 0.01 0.01
5.00 0.23 0.01 0.01
5.25 0.24 0.02 0.01
5.50 0.26 0.02 0.02
5.75 0.27 0.03 0.02
6.00 0.29 0.03 0.02
6.25 0.30 0.04 0.02
6.50 0.32 0.05 0.02
6.75 0.34 0.05 0.03
7.00 0.36 0.06 0.03
7.25 0.37 0.07 0.03
7.50 0.39 0.08 0.03
7.75 0.41 0.09 0.04
8.00 0.43 0.10 0.04
8.25 0.45 0.11 0.04
8.50 0.48 0.12 0.05
8.75 0.50 0.14 0.05
9.00 0.53 0.16 0.06
9.25 0.56 0.17 0.07
9.50 0.59 0.19 0.07
9.75 0.62 0.21 0.07

10.00 0.65 0.24 0.09
10.25 0.69 0.26 0.10
10.50 0.73 0.30 0.12
10.75 0.79 0.33 0.14
11.00 0.85 0.38 0.17
11.25 0.92 0.44 0.22
11.50 1.02 0.52 0.29
11.75 1.39 0.84 1.37
12.00 2.39 1.76 3.84
12.25 2.54 1.91 0.52
12.50 2.65 2.01 0.33

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 2.72 2.08 0.24
13.00 2.78 2.14 0.20
13.25 2.83 2.19 0.18
13.50 2.88 2.23 0.15
13.75 2.92 2.27 0.14
14.00 2.95 2.30 0.12
14.25 2.98 2.34 0.11
14.50 3.02 2.37 0.11
14.75 3.04 2.39 0.10
15.00 3.07 2.42 0.10
15.25 3.10 2.45 0.09
15.50 3.12 2.47 0.08
15.75 3.15 2.49 0.08
16.00 3.17 2.51 0.07
16.25 3.19 2.53 0.07
16.50 3.21 2.55 0.07
16.75 3.23 2.57 0.07
17.00 3.25 2.59 0.06
17.25 3.26 2.61 0.06
17.50 3.28 2.62 0.06
17.75 3.30 2.64 0.06
18.00 3.32 2.66 0.06
18.25 3.33 2.67 0.06
18.50 3.35 2.69 0.05
18.75 3.36 2.70 0.05
19.00 3.38 2.71 0.05
19.25 3.39 2.73 0.05
19.50 3.40 2.74 0.05
19.75 3.42 2.75 0.04
20.00 3.43 2.76 0.04
20.25 3.44 2.78 0.04
20.50 3.45 2.79 0.04
20.75 3.46 2.80 0.04
21.00 3.47 2.81 0.04
21.25 3.48 2.82 0.04
21.50 3.50 2.83 0.04
21.75 3.51 2.84 0.04
22.00 3.52 2.85 0.04
22.25 3.53 2.86 0.04
22.50 3.54 2.87 0.04
22.75 3.55 2.88 0.04
23.00 3.56 2.89 0.04
23.25 3.57 2.90 0.04
23.50 3.58 2.91 0.04
23.75 3.59 2.92 0.04
24.00 3.60 2.93 0.03
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Summary for Subcatchment 5S: PROP UNDETAINED

Runoff = 0.45 cfs @ 11.97 hrs,  Volume= 0.022 af,  Depth> 1.71"
     Routed to Link 8L : (new Link)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type II 24-hr  100% Rainfall=3.60"

Area (sf) CN Description
* 6,574 80

6,574 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Subcatchment 5S: PROP UNDETAINED

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.5
0.48
0.46
0.44
0.42
0.4

0.38
0.36
0.34
0.32
0.3

0.28
0.26
0.24
0.22
0.2

0.18
0.16
0.14
0.12
0.1

0.08
0.06
0.04
0.02

0

Type II 24-hr
100% Rainfall=3.60"

Runoff Area=6,574 sf
Runoff Volume=0.022 af

Runoff Depth>1.71"
Tc=6.0 min

CN=80

0.45 cfs
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Hydrograph for Subcatchment 5S: PROP UNDETAINED

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.25 0.01 0.00 0.00
0.50 0.02 0.00 0.00
0.75 0.03 0.00 0.00
1.00 0.04 0.00 0.00
1.25 0.05 0.00 0.00
1.50 0.06 0.00 0.00
1.75 0.07 0.00 0.00
2.00 0.08 0.00 0.00
2.25 0.09 0.00 0.00
2.50 0.10 0.00 0.00
2.75 0.11 0.00 0.00
3.00 0.12 0.00 0.00
3.25 0.14 0.00 0.00
3.50 0.15 0.00 0.00
3.75 0.16 0.00 0.00
4.00 0.17 0.00 0.00
4.25 0.19 0.00 0.00
4.50 0.20 0.00 0.00
4.75 0.21 0.00 0.00
5.00 0.23 0.00 0.00
5.25 0.24 0.00 0.00
5.50 0.26 0.00 0.00
5.75 0.27 0.00 0.00
6.00 0.29 0.00 0.00
6.25 0.30 0.00 0.00
6.50 0.32 0.00 0.00
6.75 0.34 0.00 0.00
7.00 0.36 0.00 0.00
7.25 0.37 0.00 0.00
7.50 0.39 0.00 0.00
7.75 0.41 0.00 0.00
8.00 0.43 0.00 0.00
8.25 0.45 0.00 0.00
8.50 0.48 0.00 0.00
8.75 0.50 0.00 0.00
9.00 0.53 0.00 0.00
9.25 0.56 0.00 0.00
9.50 0.59 0.00 0.00
9.75 0.62 0.01 0.00

10.00 0.65 0.01 0.00
10.25 0.69 0.01 0.00
10.50 0.73 0.02 0.00
10.75 0.79 0.03 0.01
11.00 0.85 0.04 0.01
11.25 0.92 0.06 0.01
11.50 1.02 0.09 0.02
11.75 1.39 0.24 0.11
12.00 2.39 0.81 0.43
12.25 2.54 0.92 0.06
12.50 2.65 0.99 0.04

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

12.75 2.72 1.04 0.03
13.00 2.78 1.09 0.03
13.25 2.83 1.12 0.02
13.50 2.88 1.16 0.02
13.75 2.92 1.19 0.02
14.00 2.95 1.21 0.02
14.25 2.98 1.24 0.01
14.50 3.02 1.26 0.01
14.75 3.04 1.28 0.01
15.00 3.07 1.30 0.01
15.25 3.10 1.32 0.01
15.50 3.12 1.34 0.01
15.75 3.15 1.36 0.01
16.00 3.17 1.38 0.01
16.25 3.19 1.39 0.01
16.50 3.21 1.41 0.01
16.75 3.23 1.42 0.01
17.00 3.25 1.44 0.01
17.25 3.26 1.45 0.01
17.50 3.28 1.47 0.01
17.75 3.30 1.48 0.01
18.00 3.32 1.49 0.01
18.25 3.33 1.50 0.01
18.50 3.35 1.52 0.01
18.75 3.36 1.53 0.01
19.00 3.38 1.54 0.01
19.25 3.39 1.55 0.01
19.50 3.40 1.56 0.01
19.75 3.42 1.57 0.01
20.00 3.43 1.58 0.01
20.25 3.44 1.59 0.01
20.50 3.45 1.60 0.01
20.75 3.46 1.61 0.01
21.00 3.47 1.62 0.01
21.25 3.48 1.62 0.01
21.50 3.50 1.63 0.01
21.75 3.51 1.64 0.01
22.00 3.52 1.65 0.01
22.25 3.53 1.66 0.01
22.50 3.54 1.67 0.01
22.75 3.55 1.68 0.01
23.00 3.56 1.68 0.01
23.25 3.57 1.69 0.00
23.50 3.58 1.70 0.00
23.75 3.59 1.71 0.00
24.00 3.60 1.72 0.00
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Summary for Pond 7P: (new Pond)

Inflow Area = 0.887 ac, 0.00% Impervious,  Inflow Depth > 2.93"    for  100% event
Inflow = 4.13 cfs @ 11.96 hrs,  Volume= 0.217 af
Outflow = 2.03 cfs @ 12.07 hrs,  Volume= 0.124 af,  Atten= 51%,  Lag= 6.5 min
Primary = 2.03 cfs @ 12.07 hrs,  Volume= 0.124 af
     Routed to Link 8L : (new Link)

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 944.90' @ 12.07 hrs   Storage= 4,925 cf

Plug-Flow detention time= 207.6 min calculated for 0.123 af (57% of inflow)
Center-of-Mass det. time= 102.2 min ( 881.6 - 779.4 )

Volume Invert Avail.Storage Storage Description
#1 939.15' 9,592 cf Custom Stage Data Listed below

Elevation Inc.Store Cum.Store
(feet) (cubic-feet) (cubic-feet)

939.15 0 0
944.15 4,000 4,000
947.90 4,606 8,606
948.90 986 9,592

Device Routing     Invert Outlet Devices
#1 Primary 944.10' 12.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 944.10' / 943.30'   S= 0.0080 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.91 cfs @ 12.07 hrs  HW=944.87'   (Free Discharge)
1=Culvert  (Barrel Controls 1.91 cfs @ 4.06 fps)
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Pond 7P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

4

3

2

1

0

Inflow Area=0.887 ac
Peak Elev=944.90'

Storage=4,925 cf
12.0"

Round Culvert
n=0.012
L=100.0'

S=0.0080 '/'

4.13 cfs

2.03 cfs
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Hydrograph for Pond 7P: (new Pond)

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0 939.15 0.00
0.50 0.00 0 939.15 0.00
1.00 0.00 0 939.15 0.00
1.50 0.00 0 939.15 0.00
2.00 0.00 0 939.15 0.00
2.50 0.00 0 939.15 0.00
3.00 0.00 0 939.15 0.00
3.50 0.00 1 939.15 0.00
4.00 0.01 8 939.16 0.00
4.50 0.01 20 939.18 0.00
5.00 0.01 39 939.20 0.00
5.50 0.02 64 939.23 0.00
6.00 0.02 97 939.27 0.00
6.50 0.02 137 939.32 0.00
7.00 0.03 185 939.38 0.00
7.50 0.03 240 939.45 0.00
8.00 0.04 304 939.53 0.00
8.50 0.05 380 939.62 0.00
9.00 0.06 478 939.75 0.00
9.50 0.07 596 939.89 0.00

10.00 0.09 731 940.06 0.00
10.50 0.12 912 940.29 0.00
11.00 0.17 1,167 940.61 0.00
11.50 0.29 1,571 941.11 0.00
12.00 3.84 4,607 944.64 1.08
12.50 0.33 4,355 944.44 0.46
13.00 0.20 4,233 944.34 0.24
13.50 0.15 4,191 944.31 0.17
14.00 0.12 4,158 944.28 0.14
14.50 0.11 4,137 944.26 0.11
15.00 0.10 4,126 944.25 0.10
15.50 0.08 4,116 944.24 0.09
16.00 0.07 4,106 944.24 0.08
16.50 0.07 4,099 944.23 0.07
17.00 0.06 4,095 944.23 0.07
17.50 0.06 4,092 944.22 0.06
18.00 0.06 4,088 944.22 0.06
18.50 0.05 4,084 944.22 0.06
19.00 0.05 4,079 944.21 0.05
19.50 0.05 4,073 944.21 0.05
20.00 0.04 4,066 944.20 0.05
20.50 0.04 4,060 944.20 0.04
21.00 0.04 4,057 944.20 0.04
21.50 0.04 4,055 944.20 0.04
22.00 0.04 4,054 944.19 0.04
22.50 0.04 4,052 944.19 0.04
23.00 0.04 4,051 944.19 0.04
23.50 0.04 4,049 944.19 0.04
24.00 0.03 4,048 944.19 0.04
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Stage-Discharge for Pond 7P: (new Pond)

Elevation
(feet)

Primary
(cfs)

939.15 0.00
939.20 0.00
939.25 0.00
939.30 0.00
939.35 0.00
939.40 0.00
939.45 0.00
939.50 0.00
939.55 0.00
939.60 0.00
939.65 0.00
939.70 0.00
939.75 0.00
939.80 0.00
939.85 0.00
939.90 0.00
939.95 0.00
940.00 0.00
940.05 0.00
940.10 0.00
940.15 0.00
940.20 0.00
940.25 0.00
940.30 0.00
940.35 0.00
940.40 0.00
940.45 0.00
940.50 0.00
940.55 0.00
940.60 0.00
940.65 0.00
940.70 0.00
940.75 0.00
940.80 0.00
940.85 0.00
940.90 0.00
940.95 0.00
941.00 0.00
941.05 0.00
941.10 0.00
941.15 0.00
941.20 0.00
941.25 0.00
941.30 0.00
941.35 0.00
941.40 0.00
941.45 0.00
941.50 0.00
941.55 0.00
941.60 0.00
941.65 0.00

Elevation
(feet)

Primary
(cfs)

941.70 0.00
941.75 0.00
941.80 0.00
941.85 0.00
941.90 0.00
941.95 0.00
942.00 0.00
942.05 0.00
942.10 0.00
942.15 0.00
942.20 0.00
942.25 0.00
942.30 0.00
942.35 0.00
942.40 0.00
942.45 0.00
942.50 0.00
942.55 0.00
942.60 0.00
942.65 0.00
942.70 0.00
942.75 0.00
942.80 0.00
942.85 0.00
942.90 0.00
942.95 0.00
943.00 0.00
943.05 0.00
943.10 0.00
943.15 0.00
943.20 0.00
943.25 0.00
943.30 0.00
943.35 0.00
943.40 0.00
943.45 0.00
943.50 0.00
943.55 0.00
943.60 0.00
943.65 0.00
943.70 0.00
943.75 0.00
943.80 0.00
943.85 0.00
943.90 0.00
943.95 0.00
944.00 0.00
944.05 0.00
944.10 0.00
944.15 0.01
944.20 0.04

Elevation
(feet)

Primary
(cfs)

944.25 0.09
944.30 0.16
944.35 0.25
944.40 0.36
944.45 0.48
944.50 0.62
944.55 0.77
944.60 0.93
944.65 1.10
944.70 1.27
944.75 1.45
944.80 1.64
944.85 1.83
944.90 2.02
944.95 2.21
945.00 2.39
945.05 2.56
945.10 2.67
945.15 2.80
945.20 2.93
945.25 3.05
945.30 3.16
945.35 3.28
945.40 3.38
945.45 3.31
945.50 3.38
945.55 3.45
945.60 3.52
945.65 3.58
945.70 3.65
945.75 3.71
945.80 3.78
945.85 3.84
945.90 3.90
945.95 3.96
946.00 4.02
946.05 4.08
946.10 4.14
946.15 4.20
946.20 4.25
946.25 4.31
946.30 4.36
946.35 4.42
946.40 4.47
946.45 4.52
946.50 4.58
946.55 4.63
946.60 4.68
946.65 4.73
946.70 4.78
946.75 4.83

Elevation
(feet)

Primary
(cfs)

946.80 4.88
946.85 4.93
946.90 4.97
946.95 5.02
947.00 5.07
947.05 5.12
947.10 5.16
947.15 5.21
947.20 5.25
947.25 5.30
947.30 5.34
947.35 5.39
947.40 5.43
947.45 5.47
947.50 5.52
947.55 5.56
947.60 5.60
947.65 5.65
947.70 5.69
947.75 5.73
947.80 5.77
947.85 5.81
947.90 5.85
947.95 5.89
948.00 5.93
948.05 5.97
948.10 6.01
948.15 6.05
948.20 6.09
948.25 6.13
948.30 6.17
948.35 6.21
948.40 6.25
948.45 6.28
948.50 6.32
948.55 6.36
948.60 6.40
948.65 6.43
948.70 6.47
948.75 6.51
948.80 6.54
948.85 6.58
948.90 6.62
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Stage-Area-Storage for Pond 7P: (new Pond)

Elevation
(feet)

Storage
(cubic-feet)

939.15 0
939.25 80
939.35 160
939.45 240
939.55 320
939.65 400
939.75 480
939.85 560
939.95 640
940.05 720
940.15 800
940.25 880
940.35 960
940.45 1,040
940.55 1,120
940.65 1,200
940.75 1,280
940.85 1,360
940.95 1,440
941.05 1,520
941.15 1,600
941.25 1,680
941.35 1,760
941.45 1,840
941.55 1,920
941.65 2,000
941.75 2,080
941.85 2,160
941.95 2,240
942.05 2,320
942.15 2,400
942.25 2,480
942.35 2,560
942.45 2,640
942.55 2,720
942.65 2,800
942.75 2,880
942.85 2,960
942.95 3,040
943.05 3,120
943.15 3,200
943.25 3,280
943.35 3,360
943.45 3,440
943.55 3,520
943.65 3,600
943.75 3,680
943.85 3,760
943.95 3,840
944.05 3,920
944.15 4,000

Elevation
(feet)

Storage
(cubic-feet)

944.25 4,123
944.35 4,246
944.45 4,368
944.55 4,491
944.65 4,614
944.75 4,737
944.85 4,860
944.95 4,983
945.05 5,105
945.15 5,228
945.25 5,351
945.35 5,474
945.45 5,597
945.55 5,720
945.65 5,842
945.75 5,965
945.85 6,088
945.95 6,211
946.05 6,334
946.15 6,457
946.25 6,579
946.35 6,702
946.45 6,825
946.55 6,948
946.65 7,071
946.75 7,193
946.85 7,316
946.95 7,439
947.05 7,562
947.15 7,685
947.25 7,808
947.35 7,930
947.45 8,053
947.55 8,176
947.65 8,299
947.75 8,422
947.85 8,545
947.95 8,655
948.05 8,754
948.15 8,853
948.25 8,951
948.35 9,050
948.45 9,148
948.55 9,247
948.65 9,346
948.75 9,444
948.85 9,543
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Summary for Link 8L: (new Link)

Inflow Area = 1.038 ac, 0.00% Impervious,  Inflow Depth > 1.68"    for  100% event
Inflow = 2.25 cfs @ 12.06 hrs,  Volume= 0.145 af
Primary = 2.25 cfs @ 12.06 hrs,  Volume= 0.145 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link 8L: (new Link)

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

2

1

0

Inflow Area=1.038 ac
2.25 cfs

2.25 cfs

107



PROPOSED DRAINAGE WITH RETENTION 021323
Type II 24-hr  100% Rainfall=3.60"KOENIG 55TH TERR AND NALL 021323 NEW

  Printed  2/13/2023Prepared by Robert C Wessel Consulting Eng
Page 40HydroCAD® 10.20-2f  s/n 09646  © 2022 HydroCAD Software Solutions LLC

Hydrograph for Link 8L: (new Link)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00
0.50 0.00 0.00 0.00
0.75 0.00 0.00 0.00
1.00 0.00 0.00 0.00
1.25 0.00 0.00 0.00
1.50 0.00 0.00 0.00
1.75 0.00 0.00 0.00
2.00 0.00 0.00 0.00
2.25 0.00 0.00 0.00
2.50 0.00 0.00 0.00
2.75 0.00 0.00 0.00
3.00 0.00 0.00 0.00
3.25 0.00 0.00 0.00
3.50 0.00 0.00 0.00
3.75 0.00 0.00 0.00
4.00 0.00 0.00 0.00
4.25 0.00 0.00 0.00
4.50 0.00 0.00 0.00
4.75 0.00 0.00 0.00
5.00 0.00 0.00 0.00
5.25 0.00 0.00 0.00
5.50 0.00 0.00 0.00
5.75 0.00 0.00 0.00
6.00 0.00 0.00 0.00
6.25 0.00 0.00 0.00
6.50 0.00 0.00 0.00
6.75 0.00 0.00 0.00
7.00 0.00 0.00 0.00
7.25 0.00 0.00 0.00
7.50 0.00 0.00 0.00
7.75 0.00 0.00 0.00
8.00 0.00 0.00 0.00
8.25 0.00 0.00 0.00
8.50 0.00 0.00 0.00
8.75 0.00 0.00 0.00
9.00 0.00 0.00 0.00
9.25 0.00 0.00 0.00
9.50 0.00 0.00 0.00
9.75 0.00 0.00 0.00

10.00 0.00 0.00 0.00
10.25 0.00 0.00 0.00
10.50 0.00 0.00 0.00
10.75 0.01 0.00 0.01
11.00 0.01 0.00 0.01
11.25 0.01 0.00 0.01
11.50 0.02 0.00 0.02
11.75 0.11 0.00 0.11
12.00 1.51 0.00 1.51
12.25 0.98 0.00 0.98
12.50 0.50 0.00 0.50

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

12.75 0.33 0.00 0.33
13.00 0.26 0.00 0.26
13.25 0.22 0.00 0.22
13.50 0.19 0.00 0.19
13.75 0.17 0.00 0.17
14.00 0.15 0.00 0.15
14.25 0.14 0.00 0.14
14.50 0.13 0.00 0.13
14.75 0.12 0.00 0.12
15.00 0.11 0.00 0.11
15.25 0.11 0.00 0.11
15.50 0.10 0.00 0.10
15.75 0.10 0.00 0.10
16.00 0.09 0.00 0.09
16.25 0.08 0.00 0.08
16.50 0.08 0.00 0.08
16.75 0.08 0.00 0.08
17.00 0.08 0.00 0.08
17.25 0.07 0.00 0.07
17.50 0.07 0.00 0.07
17.75 0.07 0.00 0.07
18.00 0.07 0.00 0.07
18.25 0.06 0.00 0.06
18.50 0.06 0.00 0.06
18.75 0.06 0.00 0.06
19.00 0.06 0.00 0.06
19.25 0.06 0.00 0.06
19.50 0.06 0.00 0.06
19.75 0.05 0.00 0.05
20.00 0.05 0.00 0.05
20.25 0.05 0.00 0.05
20.50 0.05 0.00 0.05
20.75 0.05 0.00 0.05
21.00 0.05 0.00 0.05
21.25 0.05 0.00 0.05
21.50 0.04 0.00 0.04
21.75 0.04 0.00 0.04
22.00 0.04 0.00 0.04
22.25 0.04 0.00 0.04
22.50 0.04 0.00 0.04
22.75 0.04 0.00 0.04
23.00 0.04 0.00 0.04
23.25 0.04 0.00 0.04
23.50 0.04 0.00 0.04
23.75 0.04 0.00 0.04
24.00 0.04 0.00 0.04
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May 2022 

According  to  the  City  of Mission’s  Transportation  Impact  Study Guidelines,  preparation  of  a 

traffic  impact  study  is  required  for  all  land  development  and  redevelopment  applications. 

Different  level of traffic study  is warranted at certain thresholds depending on the number of 

trips  that  the development generates and/or  its deviation  from  the comprehensive plan. For 

developments generating under 100 trip‐ends during the peak‐hour of a typical weekday, the 

study should address the first five Tasks  listed  in the guidelines. The  information presented  in 

this  document  is  compiled  to  fulfill  these  requirements  for  the  proposed  Mission  Vale 

Townhomes development located on the southeast corner of Nall Avenue and W. 58th Terrace 

in Mission, Kansas (See Location Map, Figure 1 of Appendix I). 

 

1. Proposed Development Plan  ‐ The project site  is bounded by Nall Avenue on the west; 

W.  58th  Terrace  on  the  north,  Birch  Street  on  the  east,  and  a  commercial/retail 

development on the south. The site is currently occupied by two small businesses under 

one ownership (ScriptPro), one on the southwest corner of the site at 5819 Nall Avenue 

with  one  driveway  on  Nall  Avenue  providing  access  to  three  (3)  parking  stalls;  and 

another on the northeast corner of the site at 5401 W. 58th Terrace with two not well‐

defined driveways, one on W. 58th Terrace and one on Birch Street collectively providing 

access to eleven (11) parking stalls.  

 
Under  the  proposed  development  plan,  the  existing  buildings  on  the  site  and  their 

access  drives  will  be  demolished  and  replaced  with  17  residential  townhome  units 

arranged along the north and west side of the site with their fronts facing Nall Avenue 

and W. 58th Terrace as  illustrated on the Site Plan, Figure 2 of Appendix  I. The project 

consists of thirteen (13) Type A and three (4) Type B dwelling units. 

 Each Type A will have  its own attached  two‐car garage  in  the back of  the unit. 

Access  to  these  units  is  provided  at  one  point  on  W.  58th  Terrace  with  its 

centerline approximately 110 ft. from the Nall Avenue centerline. 

 Each Type B will also have  its own attached one‐car garage, but on the side of 

the unit. Because  these units  are  located on  the narrow part of  the  site with 

limited  space  in  the  back,  access  to  them  will  be  provided  via  two  private 
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driveways  onto  W.  58th  Terrace  as  illustrated  on  the  Site  Plan,  Figure  2  of 

Appendix I. The two driveways will have centerline spacing of approximately 65 

ft. with the centerline of the easternmost driveway approximately 80 ft. from the 

Birch Street centerline. 

 Parking for the project is provided on site consisting of 30 garage spaces, four (4) 

driveway  spaces  (on  the  two east driveways) and  three  (3) guest  stalls on  the 

south side of the site for a total of 37 stalls as illustrated on the Site Plan, Figure 

2 of Appendix I. 

 
The surrounding land uses abutting the site and across the street from the site include: 

 A couple of small office buildings (The Lettering Design Group and ScriptPro) west of 

Nall Avenue with individual access onto Nall Avenue. 

 A small dental office building (Oakley Oral Surgery) on the northeast corner of Nall 

Avenue and W. 58th Terrace with access on Nall Avenue. 

 A social service office building (Hope S. Baier‐Cannon LSCSW) on the north side of W. 

58th Terrace with one access on W. 58th Terrace. 

 A small office building  (Solorio & Avila Law  firm) on  the northwest corner of Birch 

Street and W. 58th Terrace with one access on W. 58th Terrace. 

 A  commercial/retail  development  on  the  east  side  of Birch  Street with  access  on 

Birch Street and Johnson Drive. 

 A  commercial/retail  development  abutting  the  project  south  to  the  south  with 

access on Johnson Drive.    

 

2. Land Use, Zoning and Roadway Classifications  ‐ The existing zoning for the site  is PBP 

and MS‐2. The proposed zoning is MS‐3. 

 
According to the Comprehensive Plan 2007 with updates adopted March 16, 2011, the 

existing land use for the project site is single‐family residential and the future land use is 

Downtown District. The Linkage Map of the same document  indicates that the streets 

abutting  the  project  site  are  not  designated  as  transit,  trail,  or  bicycle  facilities. 
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However, Johnson Drive is designated as Local Transit corridor. 

According  to  the  City  Traffic  Code,  Schedule  III,  Table  III‐A, Ordinance No.  1109, Nall 

Avenue and Johnson Drive are designated main trafficway whose primary function are 

the movement of through traffic between areas of concentrated activity within the city 

limits or between such areas within the city  limits and traffic  facilities outside the city 

limits performing the function of a main trafficway. 

 
According to the East Gateway Long‐Range Development Plan, June 2006, Nall Avenue is 

a primary north/south street, Johnson Drive  is a primary east/west street, and W. 58th 

Terrace and Birch Street are secondary streets. 

 

3. Roadway Characteristics ‐ Near the project site, 

 Nall Avenue is a 2‐lane street with mountable curb/gutter sections on both sides 

and posted speed limit of 25 mph. On‐street parking is prohibited on both sides. 

Currently, there  is no sidewalk on the east side of the street along the frontage 

of the project site. 

 W.  58th  Terrace  is  an  east/west  2‐lane  street  with  mountable  curb/gutter 

sections on both sides and posted speed limit of 25 mph. There are no sidewalks 

on either side of the street. Furthermore, on‐street parking is not prohibited on 

either side. The street turns south onto Birch Street approximately 450 ft. east of 

Nall Avenue and intersects with Johnson Drive; controlled by stop sign.  

 Birch Street  is a north/south 2‐lane street with high curb/gutter section on the 

east  side,  and  gutter  pan  on  the  south  half  of  the  west  side.  There  are  no 

sidewalks  on  either  side  of  the  street,  and  no  posted  speed  limit  (Note:  In 

Kansas, the statutory speed limit is 30 mph when not posted).  

 The  intersection  of  Nall  Avenue  and  W.  58th  Terrace  is  a  “T”  intersection 

controlled by stop sign on W. 58th Terrace. It lines up with a private driveway on 

the west side of Nall Avenue. 
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4. Proposed Site Access Characteristics – As stated earlier, access  to  the site  is currently 

provided at three locations; the building at 5819 Nall Avenue is served by one driveway 

on Nall Avenue,  and  the building  at 5401 W. 58th  Terrace  is  served by  two not well‐

defined driveways, one on W. 58th Terrace and one on Birch Street. Under the proposed 

development  plan,  all  three  driveways  will  be  eliminated,  and  three  new  concrete 

driveways will be constructed on W. 58th Terrace as  illustrated on the Site Plan, Figure 

2B of Appendix I and described in the following paragraphs: 

 The west driveway will be 24  ft. wide with  its centerline approximately 110  ft. 

east of the Nall Avenue centerline. This driveway will provide access to the back 

sides of 14 dwelling units.   

 The east driveway will be 26 ft. wide with its centerline approximately 87 ft. west 

of the Birch Street centerline. This driveway will be a shared access drive for the 

two (2) easternmost dwelling units.  

 The middle driveway will be 26 ft. wide with centerline spacing of approximately 

196 ft. from the west driveway and 92 ft. from the east driveway. 

 
Field  investigations  indicate  that  sight  distance  is  not  restricted  at  the  proposed 

driveway locations to the site. 

 

5. Site  Generated  Traffic  ‐  Trip  generation  of  a  proposed  land  development  project  is 

typically  estimated  using  trip  generation  rates  suggested  by  the  latest  edition  of  the 

Institute  of  Transportation  Engineers,  Trip  Generation  Manual  (Currently,  the  11th 

Edition).  For  this  analysis,  ITE  Land Use Code 215  (Single‐Family Attached Housing)  is 

selected.  Results  of  the  analysis,  as  shown  in  Appendix  II,  indicate  that  the  trips 

generated by  the proposed development  is  less  than 100 vph during peak‐hours of a 

typical weekday as described below: 

‐ On average, 8 trip‐ends (2  inbound – 6 outbound) during morning peak‐hour of 

the adjacent street network. 

‐ On average, 9 trip‐ends (2  inbound – 7 outbound) during morning peak‐hour of 
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the generator. 

‐ On average, 10 trip‐ends (6  inbound – 4 outbound) during afternoon peak‐hour 

of the adjacent street network and the generator. 

‐ On average, 122 new trip‐ends during a 24‐hour period. 

 

In  summary,  the proposed development project generates  insignificant number of  trips with 

nominal  impact  on  the  street  network.  Furthermore,  it  improves  the  existing  conditions  for 

pedestrians because new  sidewalks will be constructed along  the  frontage of  the  site on  the 

east side of Nall Avenue, south side of W. 58th Terrace, and west side of Birch Street. Moreover, 

its proposed driveways configuration is an improvement to the existing conditions from access 

management  and  safety  standpoint  because  it  does  not  have  direct  access  on Nall Avenue, 

which  is  a  primary  street with  higher  traffic  volumes.  It  also  consolidates  the  two  not well‐

defined  access drives on  the  southwest  corner of W. 58th  Terrace  and Birch  Street  into one 

driveway on W. 58th Terrace with no direct access on Birth Street, which  is a non‐residential 

street. 
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Figure 1 – Location Map 

Project Site 
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Results of Trip Generation Analysis
Using 

The ITE Trip Generation Manual, 11th Edition  
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AT A GLANCE

Applicant:

Location:

Property ID:

Current Zoning:

Proposed Zoning:

Current Land Use:

Proposed Land Use:

 Public Hearing Required

Legal Notice Date:

Case Number:

Project Name:

Project Summary:

Staff Contact:

Planning Commission
Staff Report

February 27, 2023

#23-02

5819 Nall Townhomes Final Plat

The applicant is requesting approval of a final plat 
for the consolidation of six parcels into one lot for 
a future multi-family townhome development. The 
project site is at the southeast corner of West 58th 
Terrace and Nall Avenue. The preliminary plat 
was approved by City Council at its October 2022 
meeting.

Koenig Building + Construction

58th Terrace and Nall Avenue

KP350000000012A, KP350000000012B, 
KP350000000013, KP350000000014, 
KP350000000015

“DND” Downtown Neighborhood District

N/A 

Vacant

Multi-family Townhomes

N/A

Karie Kneller

N/A
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5819 Nall Townhomes
Final Plat

February 27, 2023

The site formerly contained existing vacant office 
buildings and surface parking that have been removed 
by the applicant/property owner. Surrounding 
properties are a mix of office and commercial uses 
zoned “PBP,” “MS1,” and “MS2.” The structure to 
the south of the site on Nall Avenue is zoned “MS2” 
containing a single-family residence.

The site is served by water, gas, sanitary sewer, and 
electrical utilities. A sanitary sewer easement runs 
north and south between the easternmost parcel 
and the adjacent property to the west. A gas utility 
easement is located parallel to the southern property 
line about 22 feet inside the property boundary, and 
overhead electrical along with a water main run along 
the property line on the south. 

Background and Property Information

The property has been rezoned “DND” Downtown Neighborhood District, which will be recorded with the 
Johnson County Register of Deeds. The preliminary plat was approved by the City Council at its October 
2022 meeting, and the plat will consolidate six parcels into one lot known as “5819 Nall Townhomes.” 
This final plat proposal provides for the easements and lot consolidation that were part of the approved 
preliminary plat.

Project Proposal

Plan Review and Analysis

Municipal Code
Mission municipal code at §440.220 states that Preliminary Plats shall be approved by the Planning 
Commission if it determines that:

1. The proposed preliminary plat conforms to the requirements of this Title, the applicable zoning district
regulations and any other applicable provisions of this Code, subject only to acceptable rule exceptions.

Analysis: It is Staff’s determination that the proposed plat is in conformance with the requirements, applicable 
zoning regulations and provisions.
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5819 Nall Townhomes
Final Plat

February 27, 2023

2. The subdivision or platting represents an overall development pattern that is consistent with the Master
Plan and the Official Street Map.

Analysis: It is Staff’s determination that the plat represents a development pattern already established and 
supported by the Comprehensive Plan.

3. The plat contains a sound, well-conceived parcel and land subdivision layout which is consistent with
good land planning and site engineering design principles.

Analysis: It is Staff’s determination that the plat supports good land planning and allows for future 
redevelopment in compliance with adopted standards.

4. The spacing and design of proposed curb cuts and intersection locations is consistent with good traffic
engineering design and public safety considerations.

Analysis: It is Staff’s determination that the plat does not propose changes to curb cuts or intersections.

5. All submission requirements have been satisfied.

Analysis: All the submission requirements of 440.220-Submission of Preliminary Plats have been satisfied.

Staff recommends that the Planning Commission approve Case #23-02, 5819 Nall Townhomes Final Plat.

Planning Commision Action

The Planning Commission will consider the final plat at their February 27, 2023 meeting.

City Council Action

No action.

Recommendation
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Lot 1

Johnson Drive

A Division of Migar Enterprises, Inc.
Certificate of Authority: KS, LS#79 - MO, #000224

Quality since 1959
P.O. BOX 528, GRANDVIEW, MISSOURI 64030

PHONE: (816) 966-0839   FAX: (816) 763-1761
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55th Street

63rd Street
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LAND SURVEY COMPANY

2/14/2023
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