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Adopted: February 23, 2007       

Public Works, Engineering Division 
Final Drainage Plan Submittal Checklist 

 
Reviewer:_______________________________________ Date:____________________________________ 
Subdivision Name:________________________________ Location:_________________________________ 
Total Land Area Of Ownership:_________ Acres 
Type: ______Residential ______Commercial ______Industrial ______Recreation ______Municipal ______Other 
Applicant:_________________________________ Contact:_____________________________ Phone #:_______________ 
Engineer:_________________________________ Contact:_____________________________ Phone #_______________ 
 
Please check the appropriate box:   I = Included; NA = Non-Applicable; R= Required prior to development 
       (If “NA” is checked, an explanation must be entered) 
 Applicant Engr 
Tab 1. Project Narrative I NA Explanation / Location in Plan I NA 
A. Site Location Map, using USGS Map      
B. Discussion of development, existing conditions, and 
proposed impacts on stormwater, wetland, riparian, 
and flood plain 

     

C. Discussion of offsite conditions       
D. Summary of runoff calculations (pre/post 
development) No increase in peak discharge for all 
storm series 

     

E. Narrative description of the type and function of the 
permanent best management practices that are 
incorporated into the site design 

     

F. Copy of the plat      
G. Preliminary grading plan (The final grading plan 
shall be sealed, signed and dated prior to Engineering 
receiving the final sanitary sewer plans. One plan 
sheet and PDF shall be submitted to the Subdivision 
Engineer.)  

     

H. Professional Engineer seal, signature and date on 
cover of report 

     
I. CD of drainage plan in PDF format (one file) and one 
paper copy bound with this checklist included behind 
the cover 

     

 
 
 Applicant Engr 
Tab 2. Existing Conditions Runoff Calculations I NA Explanation / Location in Plan I NA 
A. Copy of applicable orthophoto showing proposed 
project boundaries (preferable in color) 

     

B. Runoff Method (Rational, Hydrograph Method, or 
other approved methods by Engineering) 

     
C. Existing topography (no greater than 2-foot 
contours, 1-foot recommend) 

     

D. Total Site Area and Total Impervious Area (acres)      
E. Benchmarks used for site control      
F. Streams, creeks, and waterway labeled      
G. Predominant soils from USDA soil surveys, and/or 
on site soil borings 

     

H. Location and boundaries of natural features such 
as wetlands, lakes, and ponds with the normal water 
elevation noted 

     

I. Location of existing roads, buildings, parking lots 
and other impervious areas. 
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Final Drainage Plan Submittal Checklist 
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J. Location of existing utilities (e.g., water, sewer, gas, 
electric) and easements 

     
K. Location of existing conveyance systems such as 
storm drains, inlets, catch basins, channels, swales, 
and areas of overland flow 

     

L. Flow paths      
M. Location and dimensions of existing channels, 
bridges or culvert crossings 

     
N. Existing conditions hydrologic analysis for runoff 
rates, volumes and velocities showing methodologies 
used and supporting calculations (2, 5, 10, 25 & 100 
year, 24-hour storm events) or Critical Duration 

     

O. Assumed pre-developed runoff curve numbers      
P. Existing time of concentrations used in calculations      
Q. Evaluate immediate downstream drainage capacity, 
not to exceed more than 0.25 miles downstream of 
site 

     

R. Existing structural elevations (e.g., invert of pipes, 
manholes, etc.) 

     
S. Cross-section data for open channels      
T. Ground water elevations, if applicable      
 
 
 Applicant Engr 
Tab 3. Post-Development Hydrologic Analysis I NA Explanation / Location in Plan I NA 
A. Proposed (post-development) conditions hydrologic 
and hydraulic analysis for runoff rates, volumes, HGL, 
and velocities showing the methodologies used and 
supporting calculations for all applicable design storms 
(2, 5, 10, 25 & 100 year, 24-hour storm events) 

     

B. Proposed time of concentrations used in 
calculations 

     
C. Assumed post-developed runoff curve numbers      
D. Proposed contours for detention facilities (to equal 
area used in outlet rating curves) 

     
E. Preliminary sizing calculations for stormwater 
controls including contributing drainage area, storage, 
and outlet configuration 

     

F. Stage-storage-discharge or outlet rating curves and 
inflow and outflow hydrographs for storage facilities 

     
G. Final analysis of potential upstream/downstream 
impact/effects of project, where necessary 

     
H. Existing and proposed structural elevations (e.g., 
invert of pipes, manholes, etc.) 

     
I. Design water surface elevations and normal pool 
elevation for ponds. 

     
J. Typical detail for outlet structures, embankments, 
spillways, grade control structures, conveyance 
channels, etc. To include height, width, elevation, 
and/or diameter. 

     

K. Proposed limits of clearing and grading      
L. Location of existing and proposed roads, buildings, 
parking lots and other impervious areas. 

     
M. Location of existing and proposed utilities (e.g., 
water, sewer) and easements 

     
N. Location of existing and proposed conveyance 
systems such as storm drains, inlets, catch basins, 
channels, swales, and areas of overland flow 

     

O. Preliminary location and dimensions of proposed 
channel modifications, such as bridge or culvert 
crossings 
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Final Drainage Plan Submittal Checklist 
Adopted: February 23, 2007 

P. Preliminary selection and location of stormwater 
controls 

     
Q. Emergency overflow structure’s flow path       
R. Detention facility provides one-foot of freeboard 
above the HWL and emergency outfall shown  (top of 
berm elevation shown) 

     

S. The 100-year 24-hour HWL delineated on the plan 
for detention pond 

     
T. Lowest opening elevations table on the plat for 
structures located adjacent to channels or ponds 

     
U. Stormwater Management Facilities located within a 
Reserve 

     
V. Maintenance responsibility of stormwater 
management facility shall be specified in the platters 
text. (e.g. HOA, Lot Owners Association,  or lot)  

     

W. Off-site drainage easements or agreements 
required, where necessary 

     
 
 Applicant Engr 
Tab 4. Floodplain Submittal I NA Explanation / Location in Plan I NA 
A. Provide source of flood profile      
B. Nearest base flood elevations      
C. Delineation of pre-developed regulatory 
floodplain/floodway limits 

     
D. Delineation of post-developed regulatory floodplain 
and floodway limits 

     
E. Floodplain boundary determination per elevation 
(project limits shown) 

     
F. Provide source of floodway data table and 
discharges 

     
G. Provide all hydrologic and hydraulic study 
information for site-specific floodplain studies, 
unnumbered Zone A area elevation determinations 
and flood plain map revisions or required permits 

     

H. Provide regulatory floodway and four natural profile 
models (10,50,100, and 500-yr) for existing and future 
watershed conditions 

     

I. Location of floodplain/floodway limits and 
relationship of site to upstream/downstream properties 
(floodplain limits to be per elevation and scaled 
location) 

     

J. Flood plains and floodways located within a 
Reserve, where necessary 

     
  
 Applicant Engr 
Tab 5. Federal, State and Local Permits (to be 
provided prior to construction unless otherwise 
specified) 

I/R NA Explanation / Location in Plan I/R NA 

A. US Army Corps of Engineers - Regulatory program 
permits (404 water quality certification) 

     
B. Kansas Department of Agriculture - Division of 
Water Resources Permits (Stream Obstruction, 
Channel Change, Flood Plain Fill, Levee, Water 
Appropriations, Dam safety permit, etc.) 

     

C. Federal Emergency Management Agency (FEMA) 
Letter of Map Changes (LOMA, LOMR, LOMR-f, 
CLOMR, etc.) Shall be included and approved when 
project modifies the limits of the floodway. 

     

D. Kansas Department of Transportation      
E. Sedgwick County Right-of-way Permit      
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The subject property is in the City of Wichita, Sedgwick County, Kansas. The proposed 
development is north of 21st Street North and west of 159th Street North.  The site lies in the 
southeast quarter of Section 1, Township 27 South, Range 2 East.  Monarch Landing Addition 
borders the site to the west.  The plat area is 14.9 acres.  The site is shown on the USGS Map, 
Appendix 1.1.   

	 �
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Monarch Landing 3rd is currently undeveloped agricultural land.  It will develop as residential lots 
1/3 acre in size.  The land south of the plat and north of 21st Street North will develop as 
commercial in the future.  The proposed site is shown on the plat, Appendix 1.2 
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Monarch Landing 3rd currently drains both to the south and to the east.  The site is in two of the 
drainage basins from the original Monarch Landing Drainage Report.  The northern part of the 
site is in Watershed D and the southern portion of the site is in Watershed A.  Watershed D 
drains from west to east and outlets into the roadside ditch along 159th Street North.  Watershed 
A drains from north to south and flows under 21st Street North through an existing 3’x4’ RCB.  
Pre-development flow rates, prior to Monarch Landing Addition, for both of these basins are 
shown in Table 1.1.   
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The portion of Monarch Landing 3rd Addition in Watershed D will drain to the north into a 
proposed detention pond near the northeast corner of the site.  The pond will reduce peak flow 
rates to the existing roadside ditch along 159th Street at or below pre-project conditions. 
Watershed A will continue to drain into a pond constructed with Monarch Landing Addition and 
additional detention will be constructed in bioswales in the commercial development.  Preliminary 
lot layout and grading are shown in the Preliminary Lot Grading Plan, Appendix 1.3.   
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Design Storm Flows (cfs) Description 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Pre-Project Watershed A 34.9 54.6 68.0 88.4 118.3 

Post-Project Watershed A 34.6 46.5 59.4 77.8 106.5 

Pre-Project Watershed D 15.7 24.4 30.3 39.5 52.9 

Post-Project Watershed D 15.5 24.3 30.1 39.1 51.6 
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The site will be seeded or sodded after construction of grading and utilities are complete.  During 
construction curb protection, inlet protection and other erosion protection devices will be used to 
prevent soil from leaving the site.  The site will be seeded and sodded upon completion of 
construction.  Riprap will protect storm sewer outfalls.   



���� 	�	�
 ������������������
 ������� ��!"�#�$�!��!!"%"������"��#&�
 ������� ��!"�#�$�!����"�#&��&'��%(!���

!��	��
"!��	��
"!��	��
"!��	��
"��������������������

#$%$�& '�����(�	�) ���



159T
H  S

T

143R
D  S

T

21ST  ST

13TH  ST

29TH  ST

1 0 10.5
Miles

1 0 10.5
Kilometers

1,000 0 1,000 2,000 3,000 4,000 5,000 6,000 7,000500
Feet -

J:\C
IVI

L\0
620

1\D
WG

\dr
ng\

DR
NG

-NR
CS

-US
GS

.mx
d

MONARCH LANDING 3RD ADDITION

06201
MARCH 2010

KLA
CMJ

USGS - Sedgwick & Bulter County, KS
MONARCH LANDING 3RD ADDITION

Design / Review:

Drawn By:

Sheet Title:

Project Name:

Date:

Job No.:

MONARCH LANDING ADDITION



���� 	�	�
 ������������������
 ������� ��!"�#�$�!��!!"%"������"��#&�
 ������� ��!"�#�$�!����"�#&��&'��%(!���

!��	��
"!��	��
"!��	��
"!��	��
"���*���*���*���*����

�����





���� 	�	�
 ������������������
 ������� ��!"�#�$�!��!!"%"������"��#&�
 ������� ��!"�#�$�!����"�#&��&'��%(!���

!��	��
"!��	��
"!��	��
"!��	��
"���+���+���+���+����

��	�
� 
���,�%���
�(������

�





���� 	�	�
 ������������������
 ������� ��!"�#�$�!��!!"%"������"��#&�
 ������� ��!"�#�$�!����"�#&��&'��%(!���

����*���-"
��
�����*���-"
��
�����*���-"
��
�����*���-"
��
�(�����
�
���(�����
�
���(�����
�
���(�����
�
�������

	

���������

The site is 14.9 acres of which zero acres are impervious area under existing conditions.  The site 
is shown on the aerial photograph, Appendix 2.1.  The site is shown on the Existing Conditions 
Map in Appendix 2.2.   
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�

The platted area is located in Zone X, areas outside of the 500-year flood, as shown on the 
Sedgwick County Kansas February 2, 2007 Map Number 20173C0385E, Appendix 2.3. The 
Arkansas River is west of the site.  The nearest FEMA floodplains are approximately 3/4 mile 
north or south of the site .   
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According to the NRCS (SCS) Sedgwick County Soil Survey, Appendix 2.4, soils on the site are: 

• Gossel silty clay, 0 to 1 percent slopes, HSG “D” 

• Rosehill silty clay, 1 to 3 percent slopes, HSG “D” 

Hydraulic Soil Group “D” was used for calculations for the basin which includes the site.   

	������
������������
�

������
� �����


The site was modeled using the SCS Hydrograph method in Hydraflow Hydrographs by AutoCAD 
3D 2009, Appendix 2.5.  The model was originally created for the Monarch Landing Addition 
Drainage Report.   
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The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 2.1.   
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 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 
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Time of concentration was calculated using the FAA method.  Weighted curve numbers were 
calculated to represent the land usage of the basins.  Calculations are in Appendix 2.6.   
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Basin Name Area 
(ac) 

Tc  

(min) 

Curve 
Number 

Watershed A 39.1 54.6 80.0 

Watershed D 13.1 39.2 80.0 
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A weighted average of various land uses on site were used for each basin.  The curve number 
used for pre-developed conditions is 80 for conditions.  The curve numbers are shown in Table 
2.2.   
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The northern portion of the site drains from west to east into a roadside ditch along 159th Street 
North.  This area is in Watershed D as shown on the Existing Conditions Map, Appendix 2.2.  The 
southern portion of the site is part of Watershed A and drains from north to south.  A portion of 
Watershed A, Watershed A1 drains into an existing pond constructed with the Monarch Landing 
Addition.  The site is in Watershed A.  Monarch Landing 3rd Addition lies in Watershed A2.  Flow 
from these two sub-basins combines and flows into an existing 3’x4’ RCB under 21st Street North.  
The flow in of the RCB is 1363.4 and the RCB was analyzed using Hydraflow Express by 
AutoCAD 2009, Appendix 2.7.  Under existing conditions, the RCB overtops during a 100-year 
design storm.   
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Design Storm Flows (cfs) Description 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Watershed A 34.9 54.6 68.0 88.4 118.3 

Watershed D 15.7 24.4 30.3 39.5 52.9 
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A portion of the backyard stormwater sewer system was constructed with the Monarch Landing 
Addition.  Connections to sanitary sewer and water were also constructed with the Monarch 
Landing Addition along the west side of the property.   
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According to the Kansas Water Well Records, the static water level in the area ranges from 18 
feet to 60 feet deep.   
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1 - Pre-Project Watershed D2 - Post-Project Watershed D13 - Post-Project Watershed D2

4 - Watershed D Detention

5 - Post-Project Watershed D

7 - Pre-Project Watershed A8 - Post-Project Watershed A1

9 - Exist Wtrshed A1 Det
10 - Post-Project Watershed A2

11 - Watershed A2 Detention
12 - Post-Project Watershed A3

13 - Post-Project Watershed A

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Project: Monarch Landing 3rd.gpw Tuesday, Mar 30, 2010

Hyd. Origin Description

Legend

 1 SCS Runoff Pre-Project Watershed D
 2 SCS Runoff Post-Project Watershed D1
 3 SCS Runoff Post-Project Watershed D2
 4 Reservoir Watershed D Detention
 5 Combine Post-Project Watershed D
 7 SCS Runoff Pre-Project Watershed A
 8 SCS Runoff Post-Project Watershed A1
 9 Reservoir Exist Wtrshed A1 Det
 10 SCS Runoff Post-Project Watershed A2
 11 Reservoir Watershed A2 Detention
 12 SCS Runoff Post-Project Watershed A3
 13 Combine Post-Project Watershed A



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff ------ ------- 15.65 ------- 24.38 30.30 39.50 ------- 52.87 Pre-Project Watershed D

2 SCS Runoff ------ ------- 18.22 ------- 26.43 31.85 39.99 ------- 51.57 Post-Project Watershed D1

3 SCS Runoff ------ ------- 2.637 ------- 3.810 4.582 5.740 ------- 7.386 Post-Project Watershed D2

4 Reservoir  2 ------- 15.06 ------- 23.65 29.32 37.45 ------- 49.55 Watershed D Detention

5 Combine 3, 4 ------- 15.52 ------- 24.28 30.07 39.10 ------- 51.64 Post-Project Watershed D

7 SCS Runoff ------ ------- 34.92 ------- 54.62 67.99 88.43 ------- 118.34 Pre-Project Watershed A

8 SCS Runoff ------ ------- 21.63 ------- 31.61 38.29 48.35 ------- 62.70 Post-Project Watershed A1

9 Reservoir  8 ------- 1.928 ------- 9.736 16.49 27.16 ------- 38.75 Exist Wtrshed A1 Det

10 SCS Runoff ------ ------- 10.31 ------- 14.63 17.46 21.70 ------- 27.72 Post-Project Watershed A2

11 Reservoir  10 ------- 4.702 ------- 11.50 15.39 19.99 ------- 26.73 Watershed A2 Detention

12 SCS Runoff ------ ------- 30.73 ------- 41.25 48.09 58.29 ------- 72.78 Post-Project Watershed A3

13 Combine 9, 11, 12 ------- 34.55 ------- 46.50 59.42 77.75 ------- 106.54 Post-Project Watershed A

Proj. file: Monarch Landing 3rd.gpw Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 15.65 6 738 1.822 ------ ------     ------ Pre-Project Watershed D

2 SCS Runoff 18.22 6 732 2.102 ------ ------     ------ Post-Project Watershed D1

3 SCS Runoff 2.637 6 720 0.186 ------ ------     ------ Post-Project Watershed D2

4 Reservoir 15.06 6 744 2.102  2 1366.50 0.343 Watershed D Detention

5 Combine 15.52 6 744 2.288 3, 4 ------     ------ Post-Project Watershed D

7 SCS Runoff 34.92 6 750 5.280 ------ ------     ------ Pre-Project Watershed A

8 SCS Runoff 21.63 6 750 3.225 ------ ------     ------ Post-Project Watershed A1

9 Reservoir 1.928 6 900 3.063  8 1367.87 2.10 Exist Wtrshed A1 Det

10 SCS Runoff 10.31 6 732 1.190 ------ ------     ------ Post-Project Watershed A2

11 Reservoir 4.702 6 762 1.190  10 1367.85 0.315 Watershed A2 Detention

12 SCS Runoff 30.73 6 732 3.663 ------ ------     ------ Post-Project Watershed A3

13 Combine 34.55 6 732 7.916 9, 11, 12 ------     ------ Post-Project Watershed A

Monarch Landing 3rd.gpw Return Period: 2 Year Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
4

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 24.38 6 738 2.815 ------ ------     ------ Pre-Project Watershed D

2 SCS Runoff 26.43 6 732 3.055 ------ ------     ------ Post-Project Watershed D1

3 SCS Runoff 3.810 6 720 0.270 ------ ------     ------ Post-Project Watershed D2

4 Reservoir 23.65 6 744 3.055  2 1366.90 0.451 Watershed D Detention

5 Combine 24.28 6 744 3.325 3, 4 ------     ------ Post-Project Watershed D

7 SCS Runoff 54.62 6 750 8.160 ------ ------     ------ Pre-Project Watershed A

8 SCS Runoff 31.61 6 744 4.726 ------ ------     ------ Post-Project Watershed A1

9 Reservoir 9.736 6 798 4.564  8 1368.38 2.67 Exist Wtrshed A1 Det

10 SCS Runoff 14.63 6 732 1.700 ------ ------     ------ Post-Project Watershed A2

11 Reservoir 11.50 6 750 1.700  10 1368.11 0.387 Watershed A2 Detention

12 SCS Runoff 41.25 6 732 4.986 ------ ------     ------ Post-Project Watershed A3

13 Combine 46.50 6 744 11.250 9, 11, 12 ------     ------ Post-Project Watershed A

Monarch Landing 3rd.gpw Return Period: 5 Year Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 30.30 6 738 3.498 ------ ------     ------ Pre-Project Watershed D

2 SCS Runoff 31.85 6 732 3.693 ------ ------     ------ Post-Project Watershed D1

3 SCS Runoff 4.582 6 720 0.327 ------ ------     ------ Post-Project Watershed D2

4 Reservoir 29.32 6 744 3.693  2 1367.08 0.496 Watershed D Detention

5 Combine 30.07 6 744 4.020 3, 4 ------     ------ Post-Project Watershed D

7 SCS Runoff 67.99 6 750 10.140 ------ ------     ------ Pre-Project Watershed A

8 SCS Runoff 38.29 6 744 5.736 ------ ------     ------ Post-Project Watershed A1

9 Reservoir 16.49 6 792 5.573  8 1368.64 2.97 Exist Wtrshed A1 Det

10 SCS Runoff 17.46 6 732 2.039 ------ ------     ------ Post-Project Watershed A2

11 Reservoir 15.39 6 744 2.039  10 1368.18 0.410 Watershed A2 Detention

12 SCS Runoff 48.09 6 732 5.856 ------ ------     ------ Post-Project Watershed A3

13 Combine 59.42 6 738 13.468 9, 11, 12 ------     ------ Post-Project Watershed A

Monarch Landing 3rd.gpw Return Period: 10 Year Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
6

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 39.50 6 732 4.556 ------ ------     ------ Pre-Project Watershed D

2 SCS Runoff 39.99 6 732 4.666 ------ ------     ------ Post-Project Watershed D1

3 SCS Runoff 5.740 6 720 0.413 ------ ------     ------ Post-Project Watershed D2

4 Reservoir 37.45 6 738 4.666  2 1367.29 0.558 Watershed D Detention

5 Combine 39.10 6 738 5.079 3, 4 ------     ------ Post-Project Watershed D

7 SCS Runoff 88.43 6 750 13.206 ------ ------     ------ Pre-Project Watershed A

8 SCS Runoff 48.35 6 744 7.277 ------ ------     ------ Post-Project Watershed A1

9 Reservoir 27.16 6 780 7.114  8 1368.97 3.36 Exist Wtrshed A1 Det

10 SCS Runoff 21.70 6 732 2.554 ------ ------     ------ Post-Project Watershed A2

11 Reservoir 19.99 6 744 2.554  10 1368.30 0.441 Watershed A2 Detention

12 SCS Runoff 58.29 6 732 7.164 ------ ------     ------ Post-Project Watershed A3

13 Combine 77.75 6 738 16.832 9, 11, 12 ------     ------ Post-Project Watershed A

Monarch Landing 3rd.gpw Return Period: 25 Year Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff 52.87 6 732 6.112 ------ ------     ------ Pre-Project Watershed D

2 SCS Runoff 51.57 6 732 6.074 ------ ------     ------ Post-Project Watershed D1

3 SCS Runoff 7.386 6 720 0.538 ------ ------     ------ Post-Project Watershed D2

4 Reservoir 49.55 6 738 6.074  2 1367.54 0.639 Watershed D Detention

5 Combine 51.64 6 738 6.612 3, 4 ------     ------ Post-Project Watershed D

7 SCS Runoff 118.34 6 744 17.718 ------ ------     ------ Pre-Project Watershed A

8 SCS Runoff 62.70 6 744 9.513 ------ ------     ------ Post-Project Watershed A1

9 Reservoir 38.75 6 774 9.350  8 1369.37 3.92 Exist Wtrshed A1 Det

10 SCS Runoff 27.72 6 732 3.297 ------ ------     ------ Post-Project Watershed A2

11 Reservoir 26.73 6 738 3.297  10 1368.40 0.478 Watershed A2 Detention

12 SCS Runoff 72.78 6 732 9.036 ------ ------     ------ Post-Project Watershed A3

13 Combine 106.54 6 738 21.683 9, 11, 12 ------     ------ Post-Project Watershed A

Monarch Landing 3rd.gpw Return Period: 100 Year Tuesday, Mar 30, 2010

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  1 
Pre-Project Watershed D

Hydrograph type =  SCS Runoff Peak discharge =  52.87 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  6  min Hyd. volume =  6.112 acft
Drainage area =  13.080 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  39.20 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  2 
Post-Project Watershed D1

Hydrograph type =  SCS Runoff Peak discharge =  51.57 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  6  min Hyd. volume =  6.074 acft
Drainage area =  11.300 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  36.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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  Hyd No. 2



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  3 
Post-Project Watershed D2

Hydrograph type =  SCS Runoff Peak discharge =  7.386 cfs
Storm frequency =  100 yrs Time to peak =  12.00 hrs
Time interval =  6  min Hyd. volume =  0.538 acft
Drainage area =  1.100 ac Curve number =  87
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  15.00 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  4 
Watershed D Detention

Hydrograph type =  Reservoir Peak discharge =  49.55 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  6  min Hyd. volume =  6.074 acft
Inflow hyd. No. =  2 - Post-Project Watershed D1 Max. Elevation =  1367.54 ft
Reservoir name =  Watershed D Detention Max. Storage =  0.639 acft

Storage Indication method used.
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Pond Report 12

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Pond No.  1  -  Watershed D Detention
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1365.00 ft

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

0.00 1365.00 8,475 0.000 0.000
1.00 1366.00 10,381 0.216 0.216
2.00 1367.00 12,420 0.261 0.477
3.00 1368.00 14,593 0.310 0.787

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  2.50 6.50 0.00 0.00
Crest El. (ft) =  1365.00 1366.70 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect Rect --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1365.00 --- --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.10 0.022 1365.10 --- --- --- --- 0.26 0.00 --- --- --- --- 0.263
0.20 0.043 1365.20 --- --- --- --- 0.74 0.00 --- --- --- --- 0.744
0.30 0.065 1365.30 --- --- --- --- 1.37 0.00 --- --- --- --- 1.367
0.40 0.086 1365.40 --- --- --- --- 2.11 0.00 --- --- --- --- 2.105
0.50 0.108 1365.50 --- --- --- --- 2.94 0.00 --- --- --- --- 2.942
0.60 0.130 1365.60 --- --- --- --- 3.87 0.00 --- --- --- --- 3.868
0.70 0.151 1365.70 --- --- --- --- 4.87 0.00 --- --- --- --- 4.874
0.80 0.173 1365.80 --- --- --- --- 5.95 0.00 --- --- --- --- 5.955
0.90 0.194 1365.90 --- --- --- --- 7.11 0.00 --- --- --- --- 7.105
1.00 0.216 1366.00 --- --- --- --- 8.33 0.00 --- --- --- --- 8.325
1.10 0.242 1366.10 --- --- --- --- 9.60 0.00 --- --- --- --- 9.604
1.20 0.268 1366.20 --- --- --- --- 10.94 0.00 --- --- --- --- 10.94
1.30 0.294 1366.30 --- --- --- --- 12.34 0.00 --- --- --- --- 12.34
1.40 0.321 1366.40 --- --- --- --- 13.79 0.00 --- --- --- --- 13.79
1.50 0.347 1366.50 --- --- --- --- 15.29 0.00 --- --- --- --- 15.29
1.60 0.373 1366.60 --- --- --- --- 16.85 0.00 --- --- --- --- 16.85
1.70 0.399 1366.70 --- --- --- --- 18.45 0.00 --- --- --- --- 18.45
1.80 0.425 1366.80 --- --- --- --- 20.10 0.68 --- --- --- --- 20.78
1.90 0.451 1366.90 --- --- --- --- 21.80 1.93 --- --- --- --- 23.73
2.00 0.477 1367.00 --- --- --- --- 23.55 3.56 --- --- --- --- 27.10
2.10 0.508 1367.10 --- --- --- --- 25.33 5.48 --- --- --- --- 30.81
2.20 0.539 1367.20 --- --- --- --- 27.16 7.65 --- --- --- --- 34.82
2.30 0.570 1367.30 --- --- --- --- 29.04 10.06 --- --- --- --- 39.10
2.40 0.601 1367.40 --- --- --- --- 30.95 12.68 --- --- --- --- 43.63
2.50 0.632 1367.50 --- --- --- --- 32.91 15.49 --- --- --- --- 48.39
2.60 0.663 1367.60 --- --- --- --- 34.90 18.48 --- --- --- --- 53.38
2.70 0.694 1367.70 --- --- --- --- 36.93 21.64 --- --- --- --- 58.57
2.80 0.725 1367.80 --- --- --- --- 39.00 24.97 --- --- --- --- 63.97
2.90 0.756 1367.90 --- --- --- --- 41.11 28.45 --- --- --- --- 69.56
3.00 0.787 1368.00 --- --- --- --- 43.26 32.08 --- --- --- --- 75.34



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  5 
Post-Project Watershed D

Hydrograph type =  Combine Peak discharge =  51.64 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  6  min Hyd. volume =  6.612 acft
Inflow hyds. =  3, 4 Contrib. drain. area =  1.100 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  7 
Pre-Project Watershed A

Hydrograph type =  SCS Runoff Peak discharge =  118.34 cfs
Storm frequency =  100 yrs Time to peak =  12.40 hrs
Time interval =  6  min Hyd. volume =  17.718 acft
Drainage area =  39.100 ac Curve number =  80
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  54.60 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  8 
Post-Project Watershed A1

Hydrograph type =  SCS Runoff Peak discharge =  62.70 cfs
Storm frequency =  100 yrs Time to peak =  12.40 hrs
Time interval =  6  min Hyd. volume =  9.513 acft
Drainage area =  18.600 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  55.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  9 
Exist Wtrshed A1 Det

Hydrograph type =  Reservoir Peak discharge =  38.75 cfs
Storm frequency =  100 yrs Time to peak =  12.90 hrs
Time interval =  6  min Hyd. volume =  9.350 acft
Inflow hyd. No. =  8 - Post-Project Watershed A1 Max. Elevation =  1369.37 ft
Reservoir name =  Existing Detention Pond Max. Storage =  3.922 acft

Storage Indication method used.
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Pond Report 17

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Pond No.  2  -  Existing Detention Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1365.50 ft

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

0.00 1365.50 31,608 0.000 0.000
0.50 1366.00 33,332 0.373 0.373
1.50 1367.00 40,392 0.845 1.217
2.50 1368.00 47,273 1.005 2.223
3.50 1369.00 55,038 1.173 3.396
4.50 1370.00 71,886 1.452 4.848

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 0.00 0.00 0.00
Span (in) =  24.00 0.00 0.00 0.00
No. Barrels =  2 0 0 0
Invert El. (ft) =  1365.50 0.00 0.00 0.00
Length (ft) =  115.00 0.00 0.00 0.00
Slope (%) =  0.24 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  6.00 0.00 0.00 0.00
Crest El. (ft) =  1367.90 1365.50 0.00 0.00
Weir Coeff. =  3.33 0.22 3.33 3.33
Weir Type =  Rect 10 degV --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1365.50 0.00 --- --- --- 0.00 --- --- --- --- --- 0.000
0.05 0.037 1365.55 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.000
0.10 0.075 1365.60 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.001
0.15 0.112 1365.65 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.002
0.20 0.149 1365.70 0.00 --- --- --- 0.00 0.00 --- --- --- --- 0.004
0.25 0.186 1365.75 0.00 --- --- --- 0.00 0.01 --- --- --- --- 0.007
0.30 0.224 1365.80 0.00 --- --- --- 0.00 0.01 --- --- --- --- 0.011
0.35 0.261 1365.85 0.00 --- --- --- 0.00 0.02 --- --- --- --- 0.016
0.40 0.298 1365.90 0.00 --- --- --- 0.00 0.02 --- --- --- --- 0.023
0.45 0.335 1365.95 0.00 --- --- --- 0.00 0.03 --- --- --- --- 0.030
0.50 0.373 1366.00 0.00 --- --- --- 0.00 0.04 --- --- --- --- 0.039
0.60 0.457 1366.10 0.00 --- --- --- 0.00 0.06 --- --- --- --- 0.062
0.70 0.542 1366.20 0.00 --- --- --- 0.00 0.09 --- --- --- --- 0.091
0.80 0.626 1366.30 0.00 --- --- --- 0.00 0.13 --- --- --- --- 0.127
0.90 0.711 1366.40 0.00 --- --- --- 0.00 0.17 --- --- --- --- 0.171
1.00 0.795 1366.50 0.00 --- --- --- 0.00 0.22 --- --- --- --- 0.222
1.10 0.880 1366.60 0.00 --- --- --- 0.00 0.28 --- --- --- --- 0.282
1.20 0.964 1366.70 0.00 --- --- --- 0.00 0.35 --- --- --- --- 0.350
1.30 1.049 1366.80 0.00 --- --- --- 0.00 0.43 --- --- --- --- 0.428
1.40 1.133 1366.90 0.00 --- --- --- 0.00 0.51 --- --- --- --- 0.515
1.50 1.217 1367.00 0.00 --- --- --- 0.00 0.61 --- --- --- --- 0.612
1.60 1.318 1367.10 0.00 --- --- --- 0.00 0.72 --- --- --- --- 0.719
1.70 1.419 1367.20 0.00 --- --- --- 0.00 0.84 --- --- --- --- 0.836
1.80 1.519 1367.30 0.00 --- --- --- 0.00 0.96 --- --- --- --- 0.965
1.90 1.620 1367.40 0.00 --- --- --- 0.00 1.10 --- --- --- --- 1.105
2.00 1.720 1367.50 0.00 --- --- --- 0.00 1.26 --- --- --- --- 1.256
2.10 1.821 1367.60 0.00 --- --- --- 0.00 1.42 --- --- --- --- 1.418
2.20 1.921 1367.70 0.00 --- --- --- 0.00 1.59 --- --- --- --- 1.593
2.30 2.022 1367.80 0.00 --- --- --- 0.00 1.78 --- --- --- --- 1.781
2.40 2.122 1367.90 0.00 --- --- --- 0.00 1.98 --- --- --- --- 1.981
2.50 2.223 1368.00 0.67 oc --- --- --- 0.63 2.19 --- --- --- --- 2.825
2.60 2.340 1368.10 1.84 oc --- --- --- 1.79 2.42 --- --- --- --- 4.206
2.70 2.457 1368.20 3.29 oc --- --- --- 3.28 2.66 --- --- --- --- 5.941
2.80 2.575 1368.30 5.13 oc --- --- --- 5.05 2.91 --- --- --- --- 7.965
2.90 2.692 1368.40 7.22 oc --- --- --- 7.06 3.18 --- --- --- --- 10.24
3.00 2.809 1368.50 9.37 oc --- --- --- 9.28 3.46 --- --- --- --- 12.74
3.10 2.926 1368.60 11.72 oc --- --- --- 11.70 3.76 --- --- --- --- 15.45
3.20 3.044 1368.70 14.32 oc --- --- --- 14.29 4.07 --- --- --- --- 18.36

Continues on next page...
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Existing Detention Pond
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

3.30 3.161 1368.80 17.06 oc --- --- --- 17.05 4.39 --- --- --- --- 21.44
3.40 3.278 1368.90 19.97 oc --- --- --- 19.97 4.73 --- --- --- --- 24.70
3.50 3.396 1369.00 23.05 oc --- --- --- 23.05 5.09 --- --- --- --- 28.14
3.60 3.541 1369.10 26.02 oc --- --- --- 26.02 s 5.46 --- --- --- --- 31.47
3.70 3.686 1369.20 28.56 oc --- --- --- 28.56 s 5.85 --- --- --- --- 34.41
3.80 3.831 1369.30 30.89 oc --- --- --- 30.89 s 6.25 --- --- --- --- 37.14
3.90 3.977 1369.40 33.04 oc --- --- --- 33.04 s 6.67 --- --- --- --- 39.71
4.00 4.122 1369.50 35.04 oc --- --- --- 35.04 s 7.10 --- --- --- --- 42.15
4.10 4.267 1369.60 36.91 oc --- --- --- 36.90 s 7.56 --- --- --- --- 44.46
4.20 4.412 1369.70 38.64 oc --- --- --- 38.64 s 8.02 --- --- --- --- 46.67
4.30 4.558 1369.80 40.28 oc --- --- --- 40.28 s 8.51 --- --- --- --- 48.79
4.40 4.703 1369.90 41.81 oc --- --- --- 41.81 s 9.01 --- --- --- --- 50.82
4.50 4.848 1370.00 43.26 oc --- --- --- 43.26 s 9.54 --- --- --- --- 52.80

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  10 
Post-Project Watershed A2

Hydrograph type =  SCS Runoff Peak discharge =  27.72 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  6  min Hyd. volume =  3.297 acft
Drainage area =  5.900 ac Curve number =  89.1
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  32.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  11 
Watershed A2 Detention

Hydrograph type =  Reservoir Peak discharge =  26.73 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  6  min Hyd. volume =  3.297 acft
Inflow hyd. No. =  10 - Post-Project Watershed A2 Max. Elevation =  1368.40 ft
Reservoir name =  Watershed A2 Detention Max. Storage =  0.478 acft

Storage Indication method used.
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Pond Report 21

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Pond No.  3  -  Watershed A2 Detention
Pond Data
Trapezoid - Bottom L x W = 600.0 x 0.1 ft,  Side slope = 4.00:1,  Bottom elev. = 1365.50 ft,  Depth = 3.50 ft

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

0.00 1365.50 60 0.000 0.000
0.35 1365.85 1,748 0.007 0.007
0.70 1366.20 3,452 0.021 0.028
1.05 1366.55 5,171 0.035 0.063
1.40 1366.90 6,907 0.049 0.111
1.75 1367.25 8,657 0.063 0.174
2.10 1367.60 10,424 0.077 0.250
2.45 1367.95 12,206 0.091 0.341
2.80 1368.30 14,004 0.105 0.447
3.15 1368.65 15,818 0.120 0.566
3.50 1369.00 17,647 0.134 0.701

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  30.00 12.00 0.00 0.00
Span (in) =  30.00 12.00 0.00 0.00
No. Barrels =  2 1 0 0
Invert El. (ft) =  1365.50 1365.50 0.00 0.00
Length (ft) =  50.00 1.00 0.00 0.00
Slope (%) =  0.20 0.20 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes No No

Crest Len (ft) =  25.00 Inactive 0.00 0.00
Crest El. (ft) =  1367.90 1365.50 0.00 0.00
Weir Coeff. =  3.33 0.33 3.33 3.33
Weir Type =  Riser 15 degV --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0.000 1365.50 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.000
0.04 0.001 1365.54 0.01 oc 0.00 ic --- --- 0.00 --- --- --- --- --- 0.005
0.07 0.001 1365.57 0.02 oc 0.02 ic --- --- 0.00 --- --- --- --- --- 0.020
0.11 0.002 1365.61 0.05 oc 0.05 ic --- --- 0.00 --- --- --- --- --- 0.045
0.14 0.003 1365.64 0.08 oc 0.08 ic --- --- 0.00 --- --- --- --- --- 0.078
0.18 0.004 1365.68 0.13 oc 0.12 ic --- --- 0.00 --- --- --- --- --- 0.120
0.21 0.004 1365.71 0.19 oc 0.17 ic --- --- 0.00 --- --- --- --- --- 0.169
0.25 0.005 1365.75 0.25 oc 0.23 ic --- --- 0.00 --- --- --- --- --- 0.228
0.28 0.006 1365.78 0.31 oc 0.31 ic --- --- 0.00 --- --- --- --- --- 0.306
0.32 0.007 1365.82 0.39 oc 0.37 ic --- --- 0.00 --- --- --- --- --- 0.371
0.35 0.007 1365.85 0.47 oc 0.45 ic --- --- 0.00 --- --- --- --- --- 0.454
0.39 0.009 1365.89 0.57 oc 0.54 ic --- --- 0.00 --- --- --- --- --- 0.544
0.42 0.011 1365.92 0.62 oc 0.62 ic --- --- 0.00 --- --- --- --- --- 0.625
0.46 0.014 1365.96 0.74 oc 0.74 ic --- --- 0.00 --- --- --- --- --- 0.742
0.49 0.016 1365.99 0.87 oc 0.84 ic --- --- 0.00 --- --- --- --- --- 0.835
0.53 0.018 1366.03 1.01 oc 0.94 ic --- --- 0.00 --- --- --- --- --- 0.942
0.56 0.020 1366.06 1.09 oc 1.06 ic --- --- 0.00 --- --- --- --- --- 1.062
0.60 0.022 1366.10 1.25 oc 1.17 ic --- --- 0.00 --- --- --- --- --- 1.171
0.63 0.024 1366.13 1.34 oc 1.29 ic --- --- 0.00 --- --- --- --- --- 1.294
0.67 0.026 1366.17 1.43 oc 1.43 ic --- --- 0.00 --- --- --- --- --- 1.430
0.70 0.028 1366.20 1.62 oc 1.54 ic --- --- 0.00 --- --- --- --- --- 1.539
0.74 0.032 1366.24 1.72 oc 1.68 ic --- --- 0.00 --- --- --- --- --- 1.677
0.77 0.035 1366.27 1.82 oc 1.81 ic --- --- 0.00 --- --- --- --- --- 1.810
0.80 0.039 1366.31 1.93 oc 1.93 ic --- --- 0.00 --- --- --- --- --- 1.929
0.84 0.042 1366.34 2.04 oc 2.04 ic --- --- 0.00 --- --- --- --- --- 2.039
0.87 0.045 1366.38 2.27 oc 2.16 ic --- --- 0.00 --- --- --- --- --- 2.161
0.91 0.049 1366.41 2.39 oc 2.28 ic --- --- 0.00 --- --- --- --- --- 2.276
0.94 0.052 1366.45 2.39 oc 2.39 ic --- --- 0.00 --- --- --- --- --- 2.388
0.98 0.056 1366.48 2.51 oc 2.51 ic --- --- 0.00 --- --- --- --- --- 2.510
1.02 0.059 1366.52 2.64 oc 2.59 ic --- --- 0.00 --- --- --- --- --- 2.586
1.05 0.063 1366.55 2.77 oc 2.64 ic --- --- 0.00 --- --- --- --- --- 2.637
1.09 0.068 1366.59 2.77 oc 2.73 ic --- --- 0.00 --- --- --- --- --- 2.730
1.12 0.072 1366.62 2.90 oc 2.78 ic --- --- 0.00 --- --- --- --- --- 2.778

Continues on next page...
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Watershed A2 Detention
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

1.16 0.077 1366.66 2.90 oc 2.87 ic --- --- 0.00 --- --- --- --- --- 2.867
1.19 0.082 1366.69 3.03 oc 2.91 ic --- --- 0.00 --- --- --- --- --- 2.912
1.23 0.087 1366.73 3.03 oc 3.00 ic --- --- 0.00 --- --- --- --- --- 2.997
1.26 0.092 1366.76 3.17 oc 3.04 ic --- --- 0.00 --- --- --- --- --- 3.040
1.30 0.097 1366.80 3.17 oc 3.12 ic --- --- 0.00 --- --- --- --- --- 3.122
1.33 0.102 1366.83 3.17 oc 3.17 ic --- --- 0.00 --- --- --- --- --- 3.170
1.37 0.106 1366.87 3.31 oc 3.24 ic --- --- 0.00 --- --- --- --- --- 3.241
1.40 0.111 1366.90 3.31 oc 3.31 ic --- --- 0.00 --- --- --- --- --- 3.311
1.44 0.118 1366.94 3.45 oc 3.35 ic --- --- 0.00 --- --- --- --- --- 3.355
1.47 0.124 1366.97 3.45 oc 3.43 ic --- --- 0.00 --- --- --- --- --- 3.429
1.51 0.130 1367.01 3.60 oc 3.47 ic --- --- 0.00 --- --- --- --- --- 3.466
1.54 0.136 1367.04 3.60 oc 3.54 ic --- --- 0.00 --- --- --- --- --- 3.537
1.58 0.143 1367.08 3.60 oc 3.60 ic --- --- 0.00 --- --- --- --- --- 3.601
1.61 0.149 1367.11 3.75 oc 3.64 ic --- --- 0.00 --- --- --- --- --- 3.642
1.65 0.155 1367.15 3.75 oc 3.71 ic --- --- 0.00 --- --- --- --- --- 3.710
1.68 0.161 1367.18 3.75 oc 3.75 ic --- --- 0.00 --- --- --- --- --- 3.750
1.72 0.168 1367.22 3.90 oc 3.81 ic --- --- 0.00 --- --- --- --- --- 3.810
1.75 0.174 1367.25 3.90 oc 3.87 ic --- --- 0.00 --- --- --- --- --- 3.874
1.79 0.181 1367.29 4.06 oc 3.91 ic --- --- 0.00 --- --- --- --- --- 3.906
1.82 0.189 1367.32 4.06 oc 3.97 ic --- --- 0.00 --- --- --- --- --- 3.970
1.86 0.197 1367.36 4.06 oc 4.03 ic --- --- 0.00 --- --- --- --- --- 4.032
1.89 0.204 1367.39 4.21 oc 4.06 ic --- --- 0.00 --- --- --- --- --- 4.063
1.93 0.212 1367.43 4.21 oc 4.12 ic --- --- 0.00 --- --- --- --- --- 4.124
1.96 0.220 1367.46 4.21 oc 4.18 ic --- --- 0.00 --- --- --- --- --- 4.184
2.00 0.227 1367.50 4.21 oc 4.21 ic --- --- 0.00 --- --- --- --- --- 4.214
2.03 0.235 1367.53 4.37 oc 4.27 ic --- --- 0.00 --- --- --- --- --- 4.272
2.07 0.243 1367.57 4.37 oc 4.33 ic --- --- 0.00 --- --- --- --- --- 4.331
2.10 0.250 1367.60 4.37 oc 4.37 ic --- --- 0.00 --- --- --- --- --- 4.373
2.14 0.260 1367.64 4.53 oc 4.41 ic --- --- 0.00 --- --- --- --- --- 4.415
2.17 0.269 1367.67 4.53 oc 4.47 ic --- --- 0.00 --- --- --- --- --- 4.471
2.21 0.278 1367.71 4.53 oc 4.53 ic --- --- 0.00 --- --- --- --- --- 4.527
2.24 0.287 1367.74 4.70 oc 4.55 ic --- --- 0.00 --- --- --- --- --- 4.554
2.28 0.296 1367.78 4.70 oc 4.61 ic --- --- 0.00 --- --- --- --- --- 4.608
2.31 0.305 1367.81 4.70 oc 4.66 ic --- --- 0.00 --- --- --- --- --- 4.662
2.35 0.314 1367.85 4.70 oc 4.70 ic --- --- 0.00 --- --- --- --- --- 4.699
2.38 0.323 1367.88 4.87 oc 4.74 ic --- --- 0.00 --- --- --- --- --- 4.741
2.42 0.332 1367.92 5.03 oc 4.77 ic --- --- 0.16 --- --- --- --- --- 4.923
2.45 0.341 1367.95 5.73 oc 4.71 ic --- --- 0.93 --- --- --- --- --- 5.634
2.49 0.352 1367.99 6.82 oc 4.58 ic --- --- 2.06 --- --- --- --- --- 6.645
2.52 0.362 1368.02 7.95 oc 4.45 ic --- --- 3.46 --- --- --- --- --- 7.915
2.56 0.373 1368.06 9.48 oc 4.25 ic --- --- 5.08 --- --- --- --- --- 9.336
2.59 0.383 1368.09 10.99 oc 4.05 ic --- --- 6.90 --- --- --- --- --- 10.94
2.63 0.394 1368.13 12.78 oc 3.76 ic --- --- 8.89 --- --- --- --- --- 12.65
2.66 0.405 1368.16 14.52 oc 3.43 ic --- --- 11.05 --- --- --- --- --- 14.48
2.70 0.415 1368.20 16.35 oc 2.97 ic --- --- 13.35 --- --- --- --- --- 16.32
2.73 0.426 1368.23 17.91 oc 2.14 ic --- --- 15.77 s --- --- --- --- --- 17.91
2.77 0.436 1368.27 18.98 oc 1.90 ic --- --- 17.08 s --- --- --- --- --- 18.97
2.80 0.447 1368.30 21.16 oc 1.92 ic --- --- 19.24 s --- --- --- --- --- 21.16
2.84 0.459 1368.34 23.35 oc 1.94 ic --- --- 21.40 s --- --- --- --- --- 23.34
2.87 0.471 1368.37 25.49 oc 1.95 ic --- --- 23.54 s --- --- --- --- --- 25.49
2.91 0.483 1368.41 27.60 oc 1.95 ic --- --- 25.65 s --- --- --- --- --- 27.59
2.94 0.495 1368.44 29.65 oc 1.94 ic --- --- 27.70 s --- --- --- --- --- 29.64
2.98 0.507 1368.48 31.63 oc 1.93 ic --- --- 29.70 s --- --- --- --- --- 31.63
3.01 0.519 1368.51 33.56 oc 1.91 ic --- --- 31.65 s --- --- --- --- --- 33.56
3.05 0.530 1368.55 35.42 oc 1.89 ic --- --- 33.53 s --- --- --- --- --- 35.42
3.08 0.542 1368.58 37.22 oc 1.86 ic --- --- 35.35 s --- --- --- --- --- 37.22
3.12 0.554 1368.62 38.96 oc 1.84 ic --- --- 37.11 s --- --- --- --- --- 38.95
3.15 0.566 1368.65 40.61 oc 1.81 ic --- --- 38.79 s --- --- --- --- --- 40.61
3.19 0.580 1368.69 42.22 oc 1.78 ic --- --- 40.43 s --- --- --- --- --- 42.22
3.22 0.593 1368.72 43.78 oc 1.75 ic --- --- 42.02 s --- --- --- --- --- 43.77
3.26 0.607 1368.76 45.28 oc 1.73 ic --- --- 43.55 s --- --- --- --- --- 45.28
3.29 0.620 1368.79 46.73 oc 1.70 ic --- --- 45.03 s --- --- --- --- --- 46.73
3.33 0.634 1368.83 48.13 oc 1.67 ic --- --- 46.46 s --- --- --- --- --- 48.13
3.36 0.647 1368.86 49.49 oc 1.64 ic --- --- 47.85 s --- --- --- --- --- 49.49
3.40 0.661 1368.90 50.81 oc 1.61 ic --- --- 49.19 s --- --- --- --- --- 50.80
3.43 0.674 1368.93 52.08 oc 1.58 ic --- --- 50.49 s --- --- --- --- --- 52.07
3.47 0.687 1368.97 53.32 oc 1.55 ic --- --- 51.76 s --- --- --- --- --- 53.31
3.50 0.701 1369.00 54.51 oc 1.52 ic --- --- 52.97 s --- --- --- --- --- 54.50

...End



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  12 
Post-Project Watershed A3

Hydrograph type =  SCS Runoff Peak discharge =  72.78 cfs
Storm frequency =  100 yrs Time to peak =  12.20 hrs
Time interval =  6  min Hyd. volume =  9.036 acft
Drainage area =  14.600 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  USER Time of conc. (Tc) =  32.80 min
Total precip. =  7.80 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484 
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Tuesday, Mar 30, 2010

Hyd. No.  13 
Post-Project Watershed A

Hydrograph type =  Combine Peak discharge =  106.54 cfs
Storm frequency =  100 yrs Time to peak =  12.30 hrs
Time interval =  6  min Hyd. volume =  21.683 acft
Inflow hyds. =  9, 11, 12 Contrib. drain. area =  14.600 ac
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A
Agricultural - Pasture - 

Slopes 1-4%
D 1376.3 1364.0 1799 0.32 0.37 0.47 0.67 67.6 63.3 54.6 37.3 1.1266 1.0544 0.9099 0.6211 80.0

D
Agricultural - Pasture - 

Slopes 1-4%
D 1375.5 1364.0 1177 0.32 0.37 0.47 0.67 48.5 45.4 39.2 26.8 0.8090 0.7572 0.6534 0.4460 80.0

A1 Residential - 1/3 Acre D 1373.0 1369.0 1518 0.46 0.50 0.59 0.73 70.0 65.6 55.8 40.5 1.1668 1.0939 0.9298 0.6745 86.0

A2 Business - Neighborhood D 1370.0 1368.0 893 0.68 0.69 0.73 0.80 37.2 36.3 32.8 26.6 0.6200 0.6052 0.5462 0.4428 89.1

A3 Business - Neighborhood D 1370.0 1368.0 895 0.68 0.69 0.73 0.80 37.3 36.4 32.8 26.6 0.6211 0.6064 0.5472 0.4437 89.1

D1 Residential - 1/4 Acre D 1371.0 1364.0 1438 0.50 0.54 0.62 0.76 52.1 48.6 41.6 29.5 0.8677 0.8098 0.6941 0.4917 87.0

D2 Schools D 1372.0 1363.0 1024 0.49 0.51 0.56 0.66 36.7 35.5 32.5 26.5 0.6113 0.5913 0.5412 0.4410 95.0

PRE DEVELOPMENT

POST DEVELOPMENT
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SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Pre-Project Watershed A

Total Area = 38.1 Acres
Total Area = 0.0595 sq. mi.
Composite Curve Number = 80.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

38.1
39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85

J:\Civil\06201\Drainage\FAA Tc Calcs & SCS CN Weighted Average 3-10.xls Page 2 of 8



SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Pre-Project Watershed D

Total Area = 13.1 Acres
Total Area = 0.0204 sq. mi.
Composite Curve Number = 80.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

13.1
39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85
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SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Post-Project Watershed A1

Total Area = 18.6 Acres
Total Area = 0.0291 sq. mi.
Composite Curve Number = 86.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

18.6
57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85
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SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Post-Project Watershed A2

Total Area = 5.9 Acres
Total Area = 0.0092 sq. mi.
Composite Curve Number = 89.05

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

2.0
89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

3.9
57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

0

0

Pasture or range land - good condition

Meadow - good condition

Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

J:\Civil\06201\Drainage\FAA Tc Calcs & SCS CN Weighted Average 3-10.xls Page 5 of 8



SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Post Project Watershed A3

Total Area = 14.6 Acres
Total Area = 0.0228 sq. mi.
Composite Curve Number = 95.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

14.6
89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85
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SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

050
Basin: Post-Project Watershed D1

Total Area = 8.9 Acres
Total Area = 0.0139 sq. mi.
Composite Curve Number = 87.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

89 92 94 95

81 88 91 93

77 85 90 92

8.9
61 75 83 87

57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85
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SCS Runoff Curve Number Calculations 3/30/2010 8:10 AM

Project Name:
Basin: Post-Project Watershed D2

Total Area = 5.5 Acres
Total Area = 0.0085 sq. mi.
Composite Curve Number = 95.00

A B C D

72 81 88 91

62 71 78 81

68 79 86 89

39 61 74 80

30 58 71 78

45 66 77 83

25 55 70 77

39 61 74 80

49 69 79 84

5.5
89 92 94 95

81 88 91 93

77 85 90 92

61 75 83 87

57 72 81 86

54 70 80 85

51 68 79 84

98 98 98 98

98 98 98 98

76 85 89 91

72 82 87 89

100 100 100 100
Lake/Pond 100

Area/CNPercent 
Impervious

0

Hydrological Soil Group

0

0

Cultivated land with conservation treatement

Pasture or range land - poor condition

0

0

Pasture or range land - good condition

Meadow - good condition

0

0

Wood or Forest land - thin stand, poor cover, no mulch

Wood or Forest land - good cover

72

Commercial and business

Industrial

0

0

Open spaces - good condition - grass cover on 75% or 
more of area
Open spaces - fair condition - grass cover on 50-75% of 
area

-

-

-

Streets and roads - paved with curbs and storm sewers

Streets and roads - gravel

Streets and roads - dirt

Residential - 1/2 acre

Residentail - 1 acre

Paved Parking lots, roofs, driveways, etc.

20

25

-

Residentail - 1/3 acre

Land Use

Cultivated land without conservation treatment

Monarch Landing 3rd Addition

30

38

65Residential - 1/8 acre or less

Residential - 1/4 acre

85

J:\Civil\06201\Drainage\FAA Tc Calcs & SCS CN Weighted Average 3-10.xls Page 8 of 8
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Culvert Report
Hydraflow Express Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. Tuesday, Mar 30 2010

Existing 3x4 RCB Under 21st Street North

Invert Elev Dn (ft) =  1363.20
Pipe Length (ft) =  111.50
Slope (%) =  0.18
Invert Elev Up (ft) =  1363.40
Rise (in) =  36.0
Shape =  Box
Span (in) =  48.0
No. Barrels =  1
n-Value =  0.013
Inlet Edge =  Sq Edge
Coeff. K,M,c,Y,k =  0.061, 0.75, 0.04, 0.8, 0.5

Embankment
Top Elevation (ft) =  1369.30
Top Width (ft) =  101.50
Crest Width (ft) =  100.00

Calculations
Qmin (cfs) =  0.00
Qmax (cfs) =  120.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  10.00
Qpipe (cfs) =  10.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  1.40
Veloc Up (ft/s) =  1.56
HGL Dn (ft) =  1364.99
HGL Up (ft) =  1365.00
Hw Elev (ft) =  1365.02
Hw/D (ft) =  0.54
Flow Regime =  Outlet Control



QQQ VelocVeloc DepthDepth HGLHGL

Total Pipe Over Dn Up Dn Up Dn Up

(cfs) (cfs) (cfs) (ft/s) (ft/s) (in) (in) (ft) (ft)

10.00 10.00 0.00 1.40 1.56 21.48 19.21 1364.99 1365.00

20.00 20.00 0.00 2.55 2.78 23.52 21.61 1365.16 1365.20

30.00 30.00 0.00 3.57 3.76 25.23 23.92 1365.30 1365.39

40.00 40.00 0.00 4.49 4.59 26.75 26.17 1365.43 1365.58

50.00 50.00 0.00 5.33 5.28 28.16 28.41 1365.55 1365.77

60.00 60.00 0.00 6.11 5.84 29.47 30.80 1365.66 1365.97

70.00 70.00 0.00 6.84 6.30 30.71 33.36 1365.76 1366.18

80.00 80.00 0.00 7.53 6.67 31.89 35.98 1365.86 1366.40

90.00 90.00 0.00 8.18 7.50 33.02 36.00 1365.95 1366.65

100.00 100.00 0.00 8.79 8.33 34.11 36.00 1366.04 1366.80

110.00 110.00 0.00 9.38 9.17 35.17 36.00 1366.13 1366.93

120.00 113.50 6.50 9.58 9.46 35.53 36.00 1366.16 1366.98

Hydraflow Express - Existing 3x4 RCB Under 21st Street North - 03/30/10 1



HGLHGL

Hw Hw/D

(ft)

1365.02 0.54

1365.26 0.62

1365.50 0.70

1365.89 0.83

1366.29 0.96

1366.80 1.13

1367.16 1.25

1367.58 1.39

1368.05 1.55

1368.58 1.73

1369.16 1.92

1369.38 1.99

Hydraflow Express - Existing 3x4 RCB Under 21st Street North - 03/30/10 2
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The site is 14.9 acres which will be developed as 1/3 acre residential lots.  A detention pond will 
be constructed near the northeast corner of the site.  Residential streets will connect the 
development to 159th Street North and Monarch Landing Addition.   

	������
������������
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The site was modeled using the SCS Hydrograph method in Hydraflow Hydrographs by AutoCAD 
3D 2009, Appendix 2.5.  The model was originally created for the Monarch Landing Drainage 
Report.  The model contains both the existing conditions and post-development model.   

��������


The rainfall information used is from the Kansas Department of Transportation Rainfall Depth 
Tables for Kansas Counties June 1997.  The rainfall values used are shown in Table 3.1.   

����	�+����	�+����	�+����	�+����*.����*.����*.����*.����/ �'�� �
������� 	�����/�'�� �
������� 	�����/�'�� �
������� 	�����/�'�� �
������� 	���������

 2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Sedgwick 3.50 4.53 5.24 6.24 7.80 
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Time of concentration was calculated using the FAA method.  Calculations are in Appendix 2.6.   
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Basin Name Area 
(ac) 

Tc  

(min) 

Curve 
Number 

Watershed A1 18.6 55.8 86.0 

Watershed A2 5.9 32.8 89.1 

Watershed A3 14.6 32.8 95.0 

Watershed D1 11.3 36.8 87.0 

Watershed D2 1.1 15.0 87.0 

 

����
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�
�

Weighted curve numbers were calculated to represent the land usage of the basins.  A curve 
number of 95 was used to represent future commercial development in Watersheds A2 and A3.  
A curve number of 86 represents the residential.  The curve numbers are shown in Table 3.2.   
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The site will continue to drain in two directions.  Watershed A has been divided into 3 sub-
watersheds.  Watershed A1 drains to a detention pond constructed with the Monarch Landing 
Addition.    A pond was constructed with the Monarch Landing Addition.  Details of this pond are 
in Table 3.1.  Flow from this pond drains to the south to the existing 3’x4’ RCB under 21st Street 
North.  Watershed A2 drains the backyards of a portion of the residential lots and also a portion of 
the commercial lots.  The commercial lots will provide detention in bioswales.  This detention 
facility outlets to the south and combines with Watershed A1 and A3 to flow to the existing RCB 
under 21st Street.  In the northern portion of the site, Watershed D has been divided into 2 sub-
watersheds.  Watershed D1 drains into a detention pond near the northeast corner of the site and 
Watershed D2 drains offsite into the roadside ditch along 159th Street.  Details of this detention 
pond are shown in Table 3.2.   

Peak runoff flow rates to 21st Street have been decreased from pre-project flow rates.  Runoff to 
the roadside ditch along 159th Street has been reduced to pre-project flow.  A summary of the 
post-project flow rates is in Table 3.3.   
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Design Storms Detention A1 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

 Water Surface Elevation (ft) 1367.9 1368.4 1368.6 1369.0 1369.4 

Storage (ac-ft) 2.1 2.7 3.0 3.4 3.9 

Flow In (cfs) 21.6 31.6 38.3 48.4 62.7 

Flow Out (cfs) 1.9 9.7 16.5 27.2 38.8 

Outlet Structure 10° V-Notched Weir at 1365.5 and a 6’ Rectangular Weir 
1367.9 
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Design Storms Detention D1 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

 Water Surface Elevation (ft) 1366.5 1366.9 1367.1 1367.3 1367.5 

Storage (ac-ft) 0.34 0.45 0.50 0.56 0.64 

Flow In (cfs) 18.2 26.4 31.9 40.0 51.6 

Flow Out (cfs) 15.1 23.7 29.3 37.5 49.6 

Outlet Structure Notched Rectangular Weir with 2.5’ Opening at 1365.0 and 9’ 
Opening at 1366.7 
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Design Storm Flows (cfs) Description 

2-Yr 5-Yr 10-Yr 25-Yr 100-Yr 

Watershed A 34.6 46.5 59.4 77.8 106.5 

Watershed D 15.5 24.3 301 39.1 51.6 
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Proposed storm water sewer will convey runoff from backyards and streets into the proposed 
detention ponds. The proposed utilities are shown on the Drainage and Utility Plan, Appendix 3.1.    
Pipe sizing calculations were done using Hydraflow Storm Sewers by AutoCAD 2009, Appendix 
3.2.  The storm water sewer system has been sized to convey at least the 2-year design storm.  
Emergency escape routes will be designed to allow surface flow of storms larger than the pipe 
system can handle.  Escape routes will be maintained on the north side and the east side of Lot 1 
to direct excess storm water to the channel.   

� ����


Existing water service is provided on the portions of Boxthorn and Camden Chase that are 
constructed.  Proposed water will tie into these lines and service the remainder of the 
development.   

��������
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A sanitary sewer main was constructed with the Monarch Landing Addition.  An existing sanitary 
sewer line runs along the west side of the site.  Proposed sanitary sewer will tie into this line and 
will service the lots from the backyards.   

� ���� �� ���"

��# �
�����

Lot 1 Block 3 will have a minimum lowest opening of 1370.5.  The lots adjacent to the Detention 
Pond A1 are already constructed with a lowest opening of 1372.8 on Lot 20 Block 1 and 1372.4 
on Lot 21 Block 1 of Monarch Landing Addition.   
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118 in 100-Yr

2

15 in 100-Yr
3

12 in 100-Yr

4

4 8 in  100 -Y
r

5

42 in 100-Yr6

36 in 100-Yr
7

36 in 100-Yr

8

3 6 in  1 00 -Y
r

9

30  in 100 -Y
r

10

24  in 10 0-Y
r

11
18 in 100-Yr

12
12 in 100-Yr

13

1 5 in 10 0 -Y
r

14

1 2
 in

 1
00

-Y
r

15

30 in 100-Y
r

16

18 in 100-Yr

17
24  in 100 -Y

r

18

24 in 100-Yr

19

15 in 100-Yr

2015 in 100-Yr

21
12 in 2-Yr

Outfall

Outfall

Outfall

Monarch Landing 3rd

Project File:  06201 Monarch 3rd 3-10 .stm Number of lines: 21 Date:  03-30-2010

Hydraflow Storm Sewers Extension v6.066



Storm Sewer Inventory Report Page  1 

Line Alignment Flow Data Physical Data Line ID
No.

Dnstr Line Defl Junc Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/
line length angle type Q area coeff time El Dn slope El Up size shape value coeff Rim El
No. (ft) (deg) (cfs) (ac) (C) (min) (ft) (%) (ft) (in) (n) (K) (ft)

1 End 30.709 -146.425 DrGrt 0.00 0.80 0.59 15.0 1362.00 0.39 1362.12 18 Cir 0.013 0.93 1368.00 18 in 100-Yr

2 1 237.182 -34.502 DrGrt 0.00 0.40 0.59 15.0 1362.30 0.40 1363.25 15 Cir 0.013 0.50 1370.00 15 in 100-Yr

3 2 170.595 0.092 DrGrt 0.00 0.50 0.59 15.0 1363.40 0.40 1364.08 12 Cir 0.013 1.00 1373.00 12 in 100-Yr

4 End 38.978 87.008 Curb 0.00 1.30 0.59 15.0 1362.00 0.41 1362.16 48 Cir 0.013 0.59 1368.00 48 in 100-Yr

5 4 53.818 -19.901 Curb 0.00 1.40 0.59 15.0 1362.30 0.41 1362.52 42 Cir 0.013 1.50 1368.00 42 in 100-Yr

6 5 61.473 87.191 Curb 0.00 0.20 0.59 15.0 1362.70 0.41 1362.95 36 Cir 0.013 1.39 1368.20 36 in 100-Yr

7 6 124.578 18.149 Curb 0.00 1.00 0.59 15.0 1363.10 0.40 1363.60 36 Cir 0.013 1.49 1368.70 36 in 100-Yr

8 7 130.056 -83.798 DrGrt 0.00 0.50 0.59 15.0 1363.70 0.40 1364.22 36 Cir 0.013 1.50 1370.00 36 in 100-Yr

9 8 139.077 0.614 Curb 0.00 1.50 0.59 15.0 1364.40 0.40 1364.96 30 Cir 0.013 0.50 1370.00 30 in 100-Yr

10 9 43.581 0.258 Curb 0.00 2.10 0.59 15.0 1364.60 0.39 1364.77 24 Cir 0.013 1.00 1370.00 24 in 100-Yr

11 8 86.129 94.087 DrGrt 0.00 0.60 0.59 15.0 1365.15 0.41 1365.50 18 Cir 0.013 0.50 1370.00 18 in 100-Yr

12 11 169.872 0.166 DrGrt 0.00 0.60 0.59 15.0 1365.90 0.40 1366.58 12 Cir 0.013 1.00 1370.70 12 in 100-Yr

13 6 97.642 -65.596 DrGrt 0.00 0.20 0.59 15.0 1362.85 0.40 1363.24 15 Cir 0.013 0.50 1372.00 15 in 100-Yr

14 13 57.399 2.331 DrGrt 0.00 0.20 0.59 15.0 1363.60 0.40 1363.83 12 Cir 0.013 1.00 1369.00 12 in 100-Yr

15 End 72.900 -113.157 DrGrt 0.00 0.20 0.59 15.0 1365.50 0.40 1365.79 30 Cir 0.013 1.47 1370.00 30 in 100-Yr

16 15 71.858 -69.578 Curb 0.00 1.30 0.59 15.0 1365.90 0.40 1366.19 18 Cir 0.013 1.00 1370.00 18 in 100-Yr

17 15 99.123 22.460 DrGrt 0.00 0.50 0.59 15.0 1365.90 0.40 1366.30 24 Cir 0.013 2.08 1370.30 24 in 100-Yr

18 17 192.195 89.394 DrGrt 0.00 1.00 0.59 15.0 1365.90 0.40 1366.67 24 Cir 0.013 0.50 1370.00 24 in 100-Yr

19 18 213.797 0.429 DrGrt 0.00 0.80 0.59 15.0 1367.05 0.40 1367.91 15 Cir 0.013 1.00 1370.00 15 in 100-Yr

20 17 96.573 -65.356 DrGrt 0.00 0.40 0.59 15.0 1365.95 0.40 1366.34 15 Cir 0.013 0.50 1369.40 15 in 100-Yr

21 20 100.000 -7.349 DrGrt 0.00 0.40 0.59 15.0 1366.70 0.45 1367.15 12 Cir 0.013 1.00 1369.40 12 in 2-Yr

Monarch Landing 3rd Number of lines: 21 Date:  03-30-2010

Hydraflow Storm Sewers Extension v6.066
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Line Line ID Flow Line Line Line Invert Invert Line HGL HGL Minor HGL Dns Junction
No. rate size shape length EL Dn EL Up slope down up loss Junct line Type

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 18 in 100-Yr 6.97 18 Cir 30.709 1362.00 1362.12 0.391 1367.50* 1367.64* 0.22 1367.86 End DropGrate

2 15 in 100-Yr 3.81 15 Cir 237.182 1362.30 1363.25 0.401 1367.95* 1368.78* 0.07 1368.85 1 DropGrate

3 12 in 100-Yr 2.17 12 Cir 170.595 1363.40 1364.08 0.399 1368.88* 1369.52* 0.12 1369.64 2 DropGrate

4 48 in 100-Yr 38.60 48 Cir 38.978 1362.00 1362.16 0.411 1367.50* 1367.53* 0.09 1367.62 End Curb-Horiz

5 42 in 100-Yr 33.57 42 Cir 53.818 1362.30 1362.52 0.409 1367.62* 1367.68* 0.28 1367.96 4 Curb-Horiz

6 36 in 100-Yr 28.08 36 Cir 61.473 1362.70 1362.95 0.407 1367.96* 1368.07* 0.34 1368.41 5 Curb-Horiz

7 36 in 100-Yr 25.99 36 Cir 124.578 1363.10 1363.60 0.401 1368.44* 1368.63* 0.31 1368.95 6 Curb-Horiz

8 36 in 100-Yr 22.24 36 Cir 130.056 1363.70 1364.22 0.400 1369.00* 1369.15* 0.23 1369.38 7 DropGrate

9 30 in 100-Yr 15.54 30 Cir 139.077 1364.40 1364.96 0.403 1369.38* 1369.58* 0.08 1369.66 8 Curb-Horiz

10 24 in 100-Yr 9.13 24 Cir 43.581 1364.60 1364.77 0.390 1369.68* 1369.75* 0.13 1369.88 9 Curb-Horiz

11 18 in 100-Yr 5.10 18 Cir 86.129 1365.15 1365.50 0.406 1369.40* 1369.61* 0.06 1369.67 8 DropGrate

12 12 in 100-Yr 2.61 12 Cir 169.872 1365.90 1366.58 0.400 1369.67* 1370.58* 0.17 1370.75 11 DropGrate

13 15 in 100-Yr 1.70 15 Cir 97.642 1362.85 1363.24 0.399 1368.63* 1368.69* 0.01 1368.71 6 DropGrate

14 12 in 100-Yr 0.87 12 Cir 57.399 1363.60 1363.83 0.401 1368.72* 1368.75* 0.02 1368.77 13 DropGrate

15 30 in 100-Yr 18.55 30 Cir 72.900 1365.50 1365.79 0.398 1367.07 1367.36 n/a 1367.90 i End DropGrate

16 18 in 100-Yr 5.65 18 Cir 71.858 1365.90 1366.19 0.403 1367.90* 1368.11* 0.16 1368.27 15 Curb-Horiz

17 24 in 100-Yr 12.62 24 Cir 99.123 1365.90 1366.30 0.404 1367.90 1368.17 0.55 1368.72 15 DropGrate

18 24 in 100-Yr 7.57 24 Cir 192.195 1365.90 1366.67 0.401 1368.90* 1369.11* 0.05 1369.16 17 DropGrate

19 15 in 100-Yr 3.48 15 Cir 213.797 1367.05 1367.91 0.402 1369.16* 1369.78* 0.12 1369.90 18 DropGrate

20 15 in 100-Yr 3.41 15 Cir 96.573 1365.95 1366.34 0.404 1368.87* 1369.14* 0.06 1369.20 17 DropGrate

21 12 in 2-Yr 1.74 12 Cir 100.000 1366.70 1367.15 0.450 1369.24* 1369.48* 0.08 1369.56 20 DropGrate

Monarch Landing 3rd Number of lines: 21 Run Date: 03-30-2010

NOTES:  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.
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Station Len Drng Area Rnoff Area x C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff (I) flow full

Line To Incr Total Incr Total Inlet Syst Size Slope Dn Up Dn Up Dn Up
Line

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 End 30.709 0.80 1.70 0.59 0.47 1.00 15.0 17.3 6.9 6.97 6.56 3.94 18 0.39 1362.00 1362.12 1367.50 1367.64 1365.00 1368.00 18 in 100-Yr

2 1 237.182 0.40 0.90 0.59 0.24 0.53 15.0 16.0 7.2 3.81 4.09 3.10 15 0.40 1362.30 1363.25 1367.95 1368.78 1368.00 1370.00 15 in 100-Yr

3 2 170.595 0.50 0.50 0.59 0.30 0.30 15.0 15.0 7.4 2.17 2.25 2.77 12 0.40 1363.40 1364.08 1368.88 1369.52 1370.00 1373.00 12 in 100-Yr

4 End 38.978 1.30 9.60 0.59 0.77 5.66 15.0 18.1 6.8 38.60 92.04 3.07 48 0.41 1362.00 1362.16 1367.50 1367.53 1365.00 1368.00 48 in 100-Yr

5 4 53.818 1.40 8.30 0.59 0.83 4.90 15.0 17.9 6.9 33.57 64.32 3.49 42 0.41 1362.30 1362.52 1367.62 1367.68 1368.00 1368.00 42 in 100-Yr

6 5 61.473 0.20 6.90 0.59 0.12 4.07 15.0 17.6 6.9 28.08 42.53 3.97 36 0.41 1362.70 1362.95 1367.96 1368.07 1368.00 1368.20 36 in 100-Yr

7 6 124.578 1.00 6.30 0.59 0.59 3.72 15.0 17.0 7.0 25.99 42.25 3.68 36 0.40 1363.10 1363.60 1368.44 1368.63 1368.20 1368.70 36 in 100-Yr

8 7 130.056 0.50 5.30 0.59 0.30 3.13 15.0 16.4 7.1 22.24 42.17 3.15 36 0.40 1363.70 1364.22 1369.00 1369.15 1368.70 1370.00 36 in 100-Yr

9 8 139.077 1.50 3.60 0.59 0.89 2.12 15.0 15.3 7.3 15.54 26.02 3.17 30 0.40 1364.40 1364.96 1369.38 1369.58 1370.00 1370.00 30 in 100-Yr

10 9 43.581 2.10 2.10 0.59 1.24 1.24 15.0 15.0 7.4 9.13 14.13 2.90 24 0.39 1364.60 1364.77 1369.68 1369.75 1370.00 1370.00 24 in 100-Yr

11 8 86.129 0.60 1.20 0.59 0.35 0.71 15.0 15.9 7.2 5.10 6.69 2.89 18 0.41 1365.15 1365.50 1369.40 1369.61 1370.00 1370.00 18 in 100-Yr

12 11 169.872 0.60 0.60 0.59 0.35 0.35 15.0 15.0 7.4 2.61 2.25 3.32 12 0.40 1365.90 1366.58 1369.67 1370.58 1370.00 1370.70 12 in 100-Yr

13 6 97.642 0.20 0.40 0.59 0.12 0.24 15.0 15.9 7.2 1.70 4.08 1.39 15 0.40 1362.85 1363.24 1368.63 1368.69 1368.20 1372.00 15 in 100-Yr

14 13 57.399 0.20 0.20 0.59 0.12 0.12 15.0 15.0 7.4 0.87 2.25 1.11 12 0.40 1363.60 1363.83 1368.72 1368.75 1372.00 1369.00 12 in 100-Yr

15 End 72.900 0.20 4.60 0.59 0.12 2.71 15.0 18.0 6.8 18.55 25.87 5.72 30 0.40 1365.50 1365.79 1367.07 1367.36 1368.00 1370.00 30 in 100-Yr

16 15 71.858 1.30 1.30 0.59 0.77 0.77 15.0 15.0 7.4 5.65 6.67 3.20 18 0.40 1365.90 1366.19 1367.90 1368.11 1370.00 1370.00 18 in 100-Yr

17 15 99.123 0.50 3.10 0.59 0.30 1.83 15.0 17.6 6.9 12.62 14.37 4.07 24 0.40 1365.90 1366.30 1367.90 1368.17 1370.00 1370.30 24 in 100-Yr

18 17 192.195 1.00 1.80 0.59 0.59 1.06 15.0 16.3 7.1 7.57 14.32 2.41 24 0.40 1365.90 1366.67 1368.90 1369.11 1370.30 1370.00 24 in 100-Yr

19 18 213.797 0.80 0.80 0.59 0.47 0.47 15.0 15.0 7.4 3.48 4.10 2.83 15 0.40 1367.05 1367.91 1369.16 1369.78 1370.00 1370.00 15 in 100-Yr

20 17 96.573 0.40 0.80 0.59 0.24 0.47 15.0 15.8 7.2 3.41 4.10 2.78 15 0.40 1365.95 1366.34 1368.87 1369.14 1370.30 1369.40 15 in 100-Yr

21 20 100.000 0.40 0.40 0.59 0.24 0.24 15.0 15.0 7.4 1.74 2.39 2.21 12 0.45 1366.70 1367.15 1369.24 1369.48 1369.40 1369.40 12 in 2-Yr

Monarch Landing 3rd Number of lines: 21 Run Date:  03-30-2010

NOTES: Intensity = 62.28 / (Inlet time + 10.10) ^ 0.66;  Return period =  100  Yrs.   ;  c = cir  e = ellip  b = box

Hydraflow Storm Sewers Extension v6.066
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There are no FEMA floodplains on this site.   
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There are no wetlands on site, therefore no permits are required. 
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The site does not change any waterways or provide detention, therefore division of water 
resources permits.   
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There are no FEMA floodplains on site, therefore no LOMC applications are required. 
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Not applicable. 
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