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“I hereby certify that this Final Drainage Report for the design of Weston Estates Subdivision located at 
1826 to 1892 Broadway Grand Junction, Colorado was prepared by me (or under my direct 
supervision) in accordance with the provisions of the Stormwater Management Manual for the owners 
thereof.  I understand that the (local jurisdiction) does not and will not assume liability for drainage 
facilities designed by others.” 
 
 
 
 
               
       ________________________________                                                                
 
                           Stephen E. Swindell, P.E. 
       Registered Professional Engineer, 

State of Colorado No. 57688 
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I, ______________ hereby certify that the drainage facilities for Weston Estates Subdivision shall be 
constructed according to the design presented in this report. I understand that the City of Fruita does 
not and will not assume liability for the drainage facilities designed and/or certified by my engineer. I 
understand that the City of Fruita reviews drainage plans but cannot, on behalf of Weston Estates Major 
Subdivision, guarantee that final drainage design review will absolve Russ Little and/or their successors and/or 
assigns of future liability for improper design. I further understand that approval of the Final Plat and/or Final 
Development Plan does not imply approval of my engineer's drainage design. 
 
 
________________________________ 
Authorized Signature                Date 
 
 
 
________________________________ 
Authorized Signature                Date 
 
 
 
________________________________ 
Authorized Signature                Date 
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I. Introduction 
 

A. Background 
 

This Final Drainage Report has been prepared by Vortex Engineering, Inc., and is 
required as part of the Major Subdivision development process. This Drainage Report 
has been created in accordance with Mesa County Stormwater Management Manual.  
This drainage report is prepared for all the phases of the project.   

  
B. Project Location 

 
The Weston Estates subdivision consists of three parcels of land totaling approximately 
27.7 acres in size, located at the corner of J Road and 19 Road.  To the north the project 
borders J 2/10 right-of-way. To the west the site is abutting residential/agricultural 
parcels.  To the east and the south the site is adjacent to 19 Road and J Road, 
respectively.   

 
C. Property Description   

 
Currently the site is being used for agricultural purposes, with a residential single-family 
house and 2 outbuildings located in the north east corner of the west parcel.  It is 
proposed for this house and the outbuildings to be demolished in the second phase of 
the project.   
The Natural Resources Conservation Service (NRCS) lists the following soils within the 
development boundary: Turley clay loam (Soil No. Tr) with slopes of 0 to 2 percent.  This 
soil is hydrologic group C.  This soil occupies the middle of the site.  On the eastern and 
western outskirts of the site is Fruitland sandy clay loam (Soil No. Rc) hydrologic group 
B.  Hydrologic group C shall be used for the entire area in this study.   

 
D. Previous Investigations  

 
One previous drainage study has been conducted the Weston Estates Filing 1 Final 
Drainage Report dated October 17, 2007, by Vortex Engineering.  The layout and 
additional area added to the project has changed in this version warranting the new 
study. 
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II. Drainage System Description 
 
A. Existing Drainage Conditions  

 
At the present time the site is used for agricultural purposes with one residence situated 
in the northwest of the site.  The runoff is intercepted by tailwater irrigation ditches along 
the southern boundaries, and conveying it to the west along J Road into a Grand Valley 
Drainage District (GVDD) Coup Drain.  The drain carries the runoff southwards to its 
ultimate discharge point in the Colorado River.  The bellowed table is the summary of the 
existing runoff from the site. 
 
 

DRAINAGE 
AREA 

2-Yr. Q 
(cfs) 

Basin 
Runoff 

100-Yr. Q 
(cfs) 

Basin 
Runoff 

EX-100 0.24 7.49 
EX-200 0.54 16.58 

 
 

B. Master Drainage Plan 
 
The site is located in Basin 117 of the Mesa County Master Drainage Plan.  The basin 
discharges into the Colorado River. 
 

C. Offsite Tributary Area  
 
The offsite basins associated with this site consist of the runoff from the half 19 Road 
right-of-way along the project, half of the J 2/10 Road right-of-way along the project and 
half of Rich Avenue adjacent to the site.  The runoff from the above offsite basins is 
intercepted in proposed storm sewer inlets, ditches and diverted to the discharge point in 
the GVDD Coup Drain. 
 

D. Proposed Drainage system Description 
 
The proposed conditions on the site consist of 126 lots, the right-of-way, various tracts, 
and the open space.  The lots vary in size between 4600 sf and 7700 sf.  The right-of-
way amounts to approximately 6 acres whereas the lots, open space and detention 
ponds amount to approximately 21.7 acres.  The on-site storm water system consists of 
overland flow, gutter flow, storm sewer inlets and two detention ponds.  The ponds 100 
and 200 are designed to provide 2-stage detention and water quality volume.  The runoff 
from the lots is routed via gutters and storm sewer into the detention ponds, where the 
runoff is treated and attenuated prior to the release thru the respective outlet structures.  
The outlet structures from the ponds direct the treated outfall into the proposed storm 
sewer in J Road toward the intersection of Rich Avenue and J Road where when 
combined in storm sewer manhole 300, the outfall is discharged into the GVDD Coup 
drain just south of J Road. 
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Proposed Basin Runoff Table: 
 
 

DRAINAGE 
AREA 

2-Yr. Q 
(cfs) 

Basin 
Runoff 

100-Yr. Q 
(cfs) 

Basin 
Runoff 

100 0.33 2.03 
101 1.83 10.30 
102 2.35 13.74 
103 0.21 1.49 
104 0.29 2.01 
200 0.39 2.51 
201 1.31 7.77 
202 2.05 11.85 

OS-W 0.88 3.74 
OS-E1 0.16 0.68 
OS-W 0.26 1.10 

 
 
No FEMA jurisdictional flood plain was identified in the vicinity of the project site.. (see 
Appendix C). 
 
 

E. Drainage Facility Maintenance 
 
All facilities will be accessible for maintenance and occasional cleaning.  The Home 
Owners Association is responsible for routine maintenance, any workmanship defects, 
and for removal and clean-up of debris, dirt and mud in the system.  The facilities will be 
inspected at least once a year by a certified SWMP administrator to determine adequacy 
of the performance of the structures.  The HOA will follow inspection recommendations 
for maintenance of the storm sewer facilities.   
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III. Drainage Analysis and Design Criteria 
 

A. Regulations and Development Criteria 
 
The analysis and design were prepared in accordance with the provisions of the Mesa 
County Stormwater Management Manual (SWMM) guidelines. 
 

B. Hydrologic and Hydraulics 
 
The hydrologic and hydraulic analysis proposed is to use procedures per the SWMM 
guidelines. 
The supporting drainage design and calculations were performed in accordance with the 
Mesa County/City of Grand Junction Stormwater Management Manual (SWMM) and the 
UDFCD “Urban Storm Drainage Criteria Manual, Volume 1. 
 
 

 
C. HGL Analysis  

 
See Appendix D of this report.  
 

IV. Conclusions 
 
The proposed drainage plan for the Weston Estates Subdivision complies with the adopted 
SWMM for Mesa County. No variance from the said regulations is anticipated at this time.  
Adherence to this drainage report will not cause any negative impacts to this site or to 
downstream of the site. The SWMM checklist for the Drainage Report and Drainage Plan 
are included in Appendix E. 
 

V. Limitations/Restrictions 
 
This report is a site-specific design for drainage and is applicable only for the client for whom 
out work was performed. Use of this report under other circumstances is not an appropriate 
application of this document. This report is a product of Vortex Engineering & Architecture 
Incorporated and is to be taken in its entirety. Excerpts from this report may be taken out of 
context and may not convey the true intent of the report. It is the owner’s and owner’s 
agent’s responsibility to read this report and become familiar with recommendations and 
design guidelines contained herein.  
 
The recommendations and design guidelines outlined in this report are based on: 1) the 
proposed Site Development and Grading Plan prepared by Vortex Engineering & 
Architecture Inc., 2) the site conditions disclosed at the specific time of the site investigation 
of reference, and 3) the boundary and topographic survey prepared by Vortex Engineering, 
Inc. assumes no liability for the accuracy or completeness of information furnished by the 
client. Site conditions are subject to external environmental effects and may change over 
time. Use of this plan under different site conditions is inappropriate. If it becomes apparent 
that current site conditions vary from those anticipated, the design engineer should be 
contracted to develop any required design modifications. Vortex Engineering & Architecture, 
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Inc. is not responsible and accepts no liability for any variation in assumed design 
parameters. 
 
Vortex Engineering, Inc. represents this report has been prepared within the limits 
prescribed by the owner and in accordance with the current accepted practice of the civil 
engineering profession in the area. 
No warranty or representation either expressed or implied is included or intended in this 
report or in any of our contracts.  
 

VI. References  
 

The following manuals and computer programs were used for this drainage report: 

• Mesa County Stormwater Management Manual (SWMM), dated December 2007  
• NRCS Soils Survey 
• Federal Emergency Management Agency, Flood Insurance Rate Map, Mesa County, Colorado 

and Unincorporated Areas, Map No. 08077C0439F 
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Appendix A – Location Map 
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Appendix B – NCRS Soils Map 
 

  



Soil Map—Mesa County Area, Colorado
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Map Unit Legend

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

Rc Fruitland sandy clay loam, 0 to 
2 percent slopes

11.7 40.4%

Tr Turley clay loam, 0 to 2 
percent slopes

17.3 59.6%

Totals for Area of Interest 29.1 100.0%

Soil Map—Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 3 of 3



Mesa County Area, Colorado

Rc—Fruitland sandy clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: k0d0
Elevation: 4,490 to 4,890 feet
Mean annual precipitation: 6 to 9 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Fruitland and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Fruitland

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Cretaceous source alluvium derived from 

sandstone and shale

Typical profile
Ap - 0 to 8 inches: sandy clay loam
C1 - 8 to 30 inches: gravelly sandy loam
C2 - 30 to 60 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to high (0.71 to 2.13 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water capacity: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7c
Hydrologic Soil Group: B
Ecological site: R034BY115UT - Desert Sandy Loam (Indian 

Ricegrass)

Map Unit Description: Fruitland sandy clay loam, 0 to 2 percent slopes---Mesa County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 1 of 2



Hydric soil rating: No

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 11, Jun 8, 2020

Map Unit Description: Fruitland sandy clay loam, 0 to 2 percent slopes---Mesa County Area, 
Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 2 of 2



Mesa County Area, Colorado

Tr—Turley clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: k0d8
Elevation: 4,500 to 4,800 feet
Mean annual precipitation: 6 to 9 inches
Mean annual air temperature: 50 to 55 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Turley and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Turley

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Cretaceous slope alluvium derived from sandstone 

and shale

Typical profile
Ap - 0 to 10 inches: clay loam
C1 - 10 to 20 inches: fine sandy loam
C2 - 20 to 30 inches: clay loam
C3 - 30 to 60 inches: loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high (0.21 to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Gypsum, maximum content: 4 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water capacity: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 5e

Map Unit Description: Turley clay loam, 0 to 2 percent slopes---Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 1 of 2



Hydrologic Soil Group: C
Ecological site: R034BY106UT - Desert Loam (Shadscale)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Mesa County Area, Colorado
Survey Area Data: Version 11, Jun 8, 2020

Map Unit Description: Turley clay loam, 0 to 2 percent slopes---Mesa County Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/13/2020
Page 2 of 2
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Appendix C – FEMA FIRM Maps 
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Appendix D – Calculations 
 

 
  



Weston Estates Vortex Engineering and Architecture, Inc.
Drainage Area C calculations - 2yr and 100yr Events

BASIN
TOTAL AREA 

(ft2) BASIN AREA (ac)
LOT/PERV. 
AREA (ft2)

LOT/PERV. 
C2 year

LOT/PERV. 
C 100-year

STREET/IMP. 
AREA (ft2)

STREET/IMP. 
AREA (ac)

STREET/
IMP.    C2 

year

STREET/
IMP.  

C100 year

2 yr 
WEIGHTED C 

VALUE

100 yr 
WEIGHTED C 

VALUE
100 41,895 0.96 35,195 0.34 0.60 6,700 0.15 0.89 0.96 0.43 0.66
101 222,968 5.12 164,031 0.34 0.60 58,937 1.35 0.89 0.96 0.49 0.70
102 288,227 6.62 227,285 0.34 0.60 60,942 1.40 0.89 0.96 0.46 0.68
103 32,796 0.75 32,796 0.34 0.60 0 0.00 0.89 0.96 0.34 0.60
104 50,120 1.15 50,120 0.34 0.60 0 0.00 0.89 0.96 0.34 0.60
200 71,178 1.63 64,448 0.34 0.60 6,730 0.15 0.89 0.96 0.39 0.63
201 239,838 5.51 193,754 0.34 0.60 46,084 1.06 0.89 0.96 0.45 0.67
202 261,461 6.00 202,641 0.34 0.60 58,820 1.35 0.89 0.96 0.46 0.68

Total Poposed On-Site Area = 27.74 5.47
OS-W 59,747 1.37 0 0.34 0.60 59,747 1.37 0.89 0.96 0.89 0.96
OS-E1 8,864 0.20 0 0.34 0.60 8,864 0.20 0.89 0.96 0.89 0.96
OS-E2 16,520 0.38 0 0.34 0.60 16,520 0.38 0.89 0.96 0.89 0.96

Description Basin area (ac) Impreviousness (%)
Lots 22.27 44.0%
Streets and 
Sidewalks 5.47 98.0%

Total: 27.74 55%

EX-100 402,535 9.24 394,535 0.05 0.51 8,000 0.18 0.89 0.96 0.07 0.52
EX-200 805,948 18.50 789,848 0.05 0.51 16,100 0.37 0.89 0.96 0.07 0.52
Total Existing On-Site Area = 27.74

September 25, 2020



Weston Estates Vortex Engineering, Inc.
Pond volume Calculations
Pond 100

Detention Pond Calculations
Stage Change Cumulative Cumulative

Elevation Area Volume  in Elevation Volume Volume
[ft.] [ft²] [cf] [ft] [cf] [acre-ft]

4533.56 -            -                              -                            -              -              
4534.00 1,057 155                             0                               155             0.00             
4535.00 3,987 2,366                          1                               2,521          0.06             
4536.00 5,468 4,708                          1                               7,229          0.17             
4537.00 7,036 6,236                          1                               13,464        0.31             
4538.00 8,692 7,849                          1                               21,314        0.49             
4539.00 10,434 9,550                          1                               30,863        0.71             
4540.00 17,305 13,725                        1                               44,589        1.02             

WQCV=K(a(0.91*I3-1.19*I2+0.78*I))
Where:

K =  adjustment to equation for Mesa County = d6/0.43)= 0.65

a =  Adjustment for BMP's drain Time (for 40hrs a=1.0)= 1.00
I =  watershed Imperviousness in decimal = 0.55
d6 =  Depth of average producing storm d6= 0.28

Watershed area = 14.72

WQCV= 0.143 in
Req'd storage WQCV = 7,633 cf

120% sediment adjustment = 9,159 cf 4536.31

Req'd 10 yr Volume: Where:

K10=(0.95P-1.90)(X10/1000) 0.0190  P = Developed Basin Impreviousness (%)

V10=K10A 0.280 ac-ft X = Mesa Co. adjustment factor X10=0.38, X100=0.48 

V10= 12,186 cf for impreviousness ≥ 50% (SWMM Table 1401)

A = Tributary Area (ac)

V = Volume (ac-ft)

Req'd 100 yr Volume:
K100=(1.78P-0.002P2-3.56)(X100/900) 0.0468  

V100=K100A 0.689 ac-ft

V100= 30003 cf

WSEL (ft)
10 yr Volume + WQCV = 21,345 cf 4538.00

100 yr Volume = 30,003 cf 4539.11

Allowable Peak Discharge (SWMM table 1402)
10 yr = 1.77 cfs

100 yr = 7.36 cfs

*  Water surface elevation thru linear interpolation
** Water Surface by hydrograph routing

September 25, 2020



Weston Estates Vortex Engineering, Inc.
Pond 100
WQ Orifice Plate

WQCV Orifice Plate Area
Per UDFCD Volume 2, SO-13a, pg SO-12

Ao= area per row of orifice spaced on 4" centers (in2)

V= design volume (WQCV, ac-ft)
TD= Time to drain the prescribed volume (hrs)
H= Depth of Volume (ft)
S= slope (ft/ft)

V= 0.21027 ac-ft
TD= 40 hrs
H= 2.75 ft
S= 0.005 ft/ft

Ao= 0.9007 in^2
# of columns= 1

area per hole in a row (in2)= 0.9007
hole diameter (in)= 1.0709

USE 1 1/8 '' DIA. HOLES

September 25, 2020

Ao = 88V
(0.95/H0.085)

TDS
0.09H(2.6S0.8)

K:\Weston Estates_F20-052\Drainage\Weston Estates - Basins.xlsx



Weston Estates Vortex Engineering, Inc.
Detention Pond-100 September 25, 2020
Outfall

Q10= 1.77 cfs

Allowable Discharge (cfs)= 1.77
Orifice Coefficient Cd= 0.65

10yr Water Surface Elevation (ft)= 4538.00
Orifice Invert Elevation (ft)= 4536.31

Total Head (ft)= 1.69
Orifice Required Area (ft2)= 0.26

Diameter (in)= 6.91

Orifice Diameter = 7 ''

Q100= 7.36 cfs

Allowable Discharge (cfs)= 5.59 Q100 - Q10

Weir Coefficient Cw= 3.33
100 yr WS Elevation (ft)= 4539.11
Weir Invert Elevation (ft)= 4538.00

Total Head (ft)= 1.10
Weir Base Width (ft )= 1.45

Weir width = 17 3/8''

10 Year Orifice

100 Year Rectangular Weir



Weston Estates Vortex Engineering, Inc.
Pond volume Calculations
Pond 200

Detention Pond Calculations
Stage Change Cumulative Cumulative

Elevation Area Volume  in Elevation Volume Volume
[ft.] [ft²] [cf] [ft] [cf] [acre-ft]

4533.40 -            -                              -                            -              -              
4534.00 6,620.00 1,324                          1                               1,324          0.03             
4535.00 7,572.00 7,091                          1                               8,415          0.19             
4536.00 8,578.00 8,070                          1                               16,484        0.38             
4537.00 9,638.00 9,103                          1                               25,587        0.59             
4538.00 21,350.00 15,111                        1                               40,698        0.93             

WQCV=K(a(0.91*I3-1.19*I2+0.78*I))
Where:

K =  adjustment to equation for Mesa County = d6/0.43)= 0.65

a =  Adjustment for BMP's drain Time (for 40hrs a=1.0)= 1.00
I =  watershed Imperviousness in decimal = 0.55
d6 =  Depth of average producing storm d6= 0.28

Watershed area = 13.01

WQCV= 0.143 in
Req'd storage WQCV = 6,746 cf

120% sediment adjustment = 8,095 cf 4534.96

Req'd 10 yr Volume: Where:

K10=(0.95P-1.90)(X10/1000) 0.0190  P = Developed Basin Impreviousness (%)

V10=K10A 0.247 ac-ft X = Mesa Co. adjustment factor X10=0.38, X100=0.48 

V10= 10,770 cf for impreviousness ≥ 50% (SWMM Table 1401)

A = Tributary Area (ac)

V = Volume (ac-ft)

Req'd 100 yr Volume:
K100=(1.78P-0.002P2-3.56)(X100/900) 0.0468  

V100=K100A 0.609 ac-ft

V100= 26518 cf

WSEL (ft)
10 yr Volume + WQCV = 18,866 cf 4536.56

100 yr Volume = 26,518 cf 4537.10

Allowable Peak Discharge (SWMM table 1402)
10 yr = 1.56 cfs (C Soils Hydrologic Group)

100 yr = 6.51 cfs

September 25, 2020



Weston Estates Vortex Engineering, Inc.
Pond 100
WQ Orifice Plate

WQCV Orifice Plate Area
Per UDFCD Volume 2, SO-13a, pg SO-12

Ao= area per row of orifice spaced on 4" centers (in2)

V= design volume (WQCV, ac-ft)
TD= Time to drain the prescribed volume (hrs)
H= Depth of Volume (ft)
S= slope (ft/ft)

V= 0.18585 ac-ft
TD= 40 hrs
H= 1.56 ft
S= 0.005 ft/ft

Ao= 0.7568 in^2
# of columns= 1

area per hole in a row (in2)= 0.7568
hole diameter (in)= 0.9816

USE 1  '' DIA. HOLES

September 25, 2020

Ao = 88V
(0.95/H0.085)

TDS
0.09H(2.6S0.8)

K:\Weston Estates_F20-052\Drainage\Weston Estates - Basins.xlsx



Weston Estates Vortex Engineering, Inc.
Detention Pond-100 September 25, 2020
Outfall

Q100= 1.56 cfs

Allowable Discharge (cfs)= 1.56
Weir Coefficient Cw= 3.33

10 yr WS Elevation (ft)= 4536.56
Weir Invert Elevation (ft)= 4534.96

Total Head (ft)= 1.59
Weir Base Width (ft )= 0.23

Use 2 3/4 '' wide weir

Q100= 6.51 cfs

Allowable Discharge (cfs)= 4.94 Q100 - Q10

Weir Coefficient Cw= 3.33
100 yr WS Elevation (ft)= 4537.10
Weir Invert Elevation (ft)= 4536.56

Total Head (ft)= 0.55
Weir Base Width (ft )= 3.67

Use 3.67 ft wide weir

100 Year Rectangular Weir

10 Year Rectangular Weir



Weston Estates Vortex Engineering, Inc.
Time of Concentration

Basin 100
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K % (ft./sec.) (min.)

1 55.00 Overland Flow Grass, Pasture 0.4 2.00 na 7.4
2 Shalow Concentrated Curb and Gutter na
3 421.00 Gutter/Channel Flow Curb and Gutter 0.500 1.10 6.4
4 0.00 ditch flow Grass Ditch 1.000 0.70 0.0

Total 476.00 13.80

Total Time of Concentration = 14 minutes

Basin 101
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K % (ft./sec.) (min.)

1 131.00 Overland Flow Grass, Pasture 0.9 0.70 na 4.6
2 Shalow Concentrated Curb and Gutter na
3 1,121.00 Gutter/Channel Flow Curb and Gutter na 0.80 1.50 12.5
4 ditch flow Roadside ditch na

Total 1,252.00 17.10

Total Time of Concentration = 17 minutes

Basin 102
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 207.00 Overland Flow Grass, Pasture 0.9 0.80 na 5.6
2 Shalow Concentrated Curb and Gutter na
3 860.00 Gutter/Channel Flow Curb and Gutter 0.70 1.50 9.6
4 ditch flow Roadside ditch na

Total 1,067.00 15.14

Total Time of Concentration = 15 minutes

Basin 103
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 93.00 Overland Flow Grass, Pasture 0.4 2.00 na 9.6
2 Shalow Concentrated Curb and Gutter na
3 292.00 Gutter/Channel Flow Curb and Gutter 0.80 1.50 3.2
4 ditch flow Roadside ditch na

Total 385.00 12.89

Total Time of Concentration = 13 minutes

September 25, 2020



Weston Estates Vortex Engineering, Inc.
Time of Concentration September 25, 2020

Basin 104
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 86.00 Overland Flow Grass, Pasture 0.4 2.00 na 9.3
2 Shalow Concentrated Curb and Gutter na
3 684.00 Gutter/Channel Flow Curb and Gutter 0.80 1.50 7.6
4 ditch flow Roadside ditch na

Total 770.00 16.87

Total Time of Concentration = 17 minutes

Basin 200
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 175.00 Overland Flow Grass, Pasture 0.4 3.00 na 11.6
2 Shalow Concentrated Curb and Gutter na
3 1,119.28 Gutter/Channel Flow Curb and Gutter 1.00 1.50 12.4
4 ditch flow Roadside ditch na

Total 1,294.28 23.99

Total Time of Concentration = 24 minutes

Basin 201
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 166.00 Overland Flow Grass, Pasture 0.4 1.50 na 14.2
2 Shalow Concentrated Curb and Gutter na
3 1,472.00 Gutter/Channel Flow Curb and Gutter 0.70 1.50 16.4
4 ditch flow Roadside ditch na

Total 1,638.00 30.54

Total Time of Concentration = 31 minutes



Weston Estates Vortex Engineering, Inc.
Time of Concentration September 25, 2020

Basin 202
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 102.00 Overland Flow Grass, Pasture 0.4 3.00 na 8.8
2 Shalow Concentrated Curb and Gutter na
3 740.94 Gutter/Channel Flow Curb and Gutter 0.70 1.50 8.2
4 ditch flow Roadside ditch na

Total 842.94 17.06

Total Time of Concentration = 17 minutes

Basin OS-W
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K or C5 % (ft./sec.) (min.)

1 62.00 Overland Flow Grass, Pasture 0.9 2.00 na 2.2
2 Shalow Concentrated Curb and Gutter na
3 1,867.00 Gutter/Channel Flow Curb and Gutter 0.60 2.00 15.6
4 ditch flow Roadside ditch na

Total 1,929.00 17.81

Total Time of Concentration = 18 minutes

Basin OS-E1
Travel

Distance Slope Velocity Time
Reach (ft.) Flow Type Cover Type K/C5 % (ft./sec.) (min.)

1 52.00 Overland Flow Grass, Pasture 0.4 2.30 na 6.9
2 Shalow Concentrated Curb and Gutter na
3 428.00 Gutter/Channel Flow Curb and Gutter 0.65 1.50 4.8
4 ditch flow Roadside ditch na

Total 480.00 11.64

Total Time of Concentration = 12 minutes



Weston Estates Vortex Engineering, Inc.
Basin Runoff Calculation September 25, 2020
DRAINAGE 

BASIN

INLET/DP      

#

Area 

(ac) 

'C2'   

Weighted

'C100'   

Weighted

Tc   

(min)

2-Yr. Storm 

Intensity 

(in/hr)

100-Yr. 
Storm 

Intensity 
(in/hr)

2-Yr. Q (cfs) 

Basin Runoff

100-Yr. Q 

(cfs) Basin 

Runoff

Inlet Type for Minor Storm

100 0.96 0.43 0.66 14 0.81 3.21 0.33 2.03 Detention pond 100
101 5.12 0.49 0.70 17 0.73 2.90 1.83 10.30 Inlet 101
102 6.62 0.46 0.68 15 0.78 3.07 2.35 13.74 Inlet 102
103 0.75 0.34 0.60 13 0.84 3.31 0.21 1.49
104 1.15 0.34 0.60 17 0.74 2.91 0.29 2.01
200 1.63 0.39 0.63 24 0.61 2.42 0.39 2.51
201 5.51 0.45 0.67 31 0.54 2.11 1.31 7.77 Inlet 201
202 6.00 0.46 0.68 17 0.74 2.90 2.05 11.85 Inlet 202

Total on site basins = 27.74
OS-W 1.37 0.89 0.96 18 0.72 2.84 0.88 3.74
OS-E1 0.20 0.89 0.96 12 0.88 3.46 0.16 0.68
OS-E2 0.38 0.89 0.96 16 0.77 3.02 0.26 1.10



1   
2     EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.013)
3     --------------------------------------------------------------
4   
5     K:\Weston Estates_F20-052\Cad Drawings\references\Weston Estates-SOURCE.dwg 
6   
7   
8     *************
9     Element Count
10     *************
11     Number of rain gages ...... 0
12     Number of subcatchments ... 0
13     Number of nodes ........... 22
14     Number of links ........... 19
15     Number of pollutants ...... 0
16     Number of land uses ....... 0
17   
18   
19     ************
20     Node Summary
21     ************
22                                              Invert      Max.    Ponded    External
23     Name                 Type                 Elev.     Depth      Area    Inflow  
24     -------------------------------------------------------------------------------
25     POND 100-OUTLET      JUNCTION           4533.39      5.51       0.0    Yes
26     POND 200-OUTLET      JUNCTION           4533.42      2.21       0.0    Yes
27     MH-302               JUNCTION           4538.32      5.55       0.0
28     MH-301               JUNCTION           4533.30      7.59       0.0
29     MH-306               JUNCTION           4533.17      5.18       0.0
30     MH-304               JUNCTION           4532.06      6.25       0.0
31     MH-300               JUNCTION           4530.39      7.31       0.0
32     MH-303               JUNCTION           4530.73      5.19       0.0
33     EX-S                 JUNCTION           4530.25      7.25       0.0
34     INLET-OS-W           JUNCTION           4533.40      4.73       0.0    Yes
35     INLET-101            JUNCTION           4535.29      2.87       0.0    Yes
36     INLET-102            JUNCTION           4535.44      2.72       0.0    Yes
37     INLET-202            JUNCTION           4534.35      3.00       0.0    Yes
38     INLET-201            JUNCTION           4534.14      3.06       0.0    Yes
39     OS-E2                JUNCTION           4539.99      6.00       0.0    Yes
40     104                  JUNCTION           4541.16      6.00       0.0    Yes
41     OS-E1-US             JUNCTION           4543.01      6.00       0.0    Yes
42     OS-E2-DS             JUNCTION           4541.02      6.00       0.0
43     OS-E1-DS             JUNCTION           4542.38      6.00       0.0
44     FES-POND200          OUTFALL            4533.98      1.00       0.0
45     POND100-FES          OUTFALL            4534.89      1.50       0.0
46     FES-COUPDITCH        OUTFALL            4530.09      1.50       0.0
47   
48   
49     ************
50     Link Summary



51     ************
52     Name             From Node        To Node          Type            Length    %Slope Roughness
53     ---------------------------------------------------------------------------------------------
54     301-300          MH-301           MH-300           CONDUIT          675.6    0.4001    0.0130
55     POND100-301      POND 100-OUTLET  MH-301           CONDUIT           52.3    0.5005    0.0130
56     102-101          INLET-102        INLET-101        CONDUIT           30.0    0.5000    0.0130
57     101-POND100FES   INLET-101        POND100-FES      CONDUIT           78.7    0.5097    0.0130
58     OS-E2-302        OS-E2            MH-302           CONDUIT           47.2    3.1154    0.0130
59     302-301          MH-302           MH-301           CONDUIT          577.6    0.8355    0.0130
60     OS-E1-US-DS      OS-E1-US         OS-E1-DS         CONDUIT           75.9    0.8363    0.0130
61     POND200-306      POND 200-OUTLET  MH-306           CONDUIT           49.2    0.5019    0.0130
62     OS-W-304         MH-306           MH-304           CONDUIT          279.1    0.3999    0.0130
63     304-305          MH-304           MH-303           CONDUIT          330.3    0.4003    0.0130
64     202-201          INLET-202        INLET-201        CONDUIT           55.1    0.3994    0.0130
65     201-OUT200       INLET-201        FES-POND200      CONDUIT           27.1    0.5600    0.0130
66     EX-S-COUPDITCH   EX-S             FES-COUPDITCH    CONDUIT           42.8    0.3766    0.0130
67     OS-W-306         INLET-OS-W       MH-306           CONDUIT            7.0    3.1925    0.0130
68     OS-E2-US-DS      104              OS-E2-DS         CONDUIT           41.0    0.3292    0.0130
69     305-300          MH-303           MH-300           CONDUIT           35.2    0.4004    0.0130
70     300-EX-S         MH-300           EX-S             CONDUIT          400.0    0.0335    0.0150
71     DITCH-N          OS-E1-DS         104              CONDUIT          400.0    0.3045    0.0150
72     DITCH-S          OS-E2-DS         OS-E2            CONDUIT          400.0    0.2578    0.0150
73   
74   
75     *********************
76     Cross Section Summary
77     *********************
78                                           Full     Full     Hyd.     Max.   No. of     Full
79     Conduit          Shape               Depth     Area     Rad.    Width  Barrels     Flow
80     ---------------------------------------------------------------------------------------
81     301-300          CIRCULAR             1.00     0.79     0.25     1.00        1     2.25
82     POND100-301      CIRCULAR             1.00     0.79     0.25     1.00        1     2.52
83     102-101          CIRCULAR             1.00     0.79     0.25     1.00        1     2.52
84     101-POND100FES   CIRCULAR             1.50     1.77     0.38     1.50        1     7.50
85     OS-E2-302        CIRCULAR             1.00     0.79     0.25     1.00        1     6.29
86     302-301          CIRCULAR             1.00     0.79     0.25     1.00        1     3.26
87     OS-E1-US-DS      CIRCULAR             1.00     0.79     0.25     1.00        1     3.26
88     POND200-306      CIRCULAR             1.50     1.77     0.38     1.50        1     7.44
89     OS-W-304         CIRCULAR             1.50     1.77     0.38     1.50        1     6.64
90     304-305          CIRCULAR             1.50     1.77     0.38     1.50        1     6.65
91     202-201          CIRCULAR             1.00     0.79     0.25     1.00        1     2.25
92     201-OUT200       CIRCULAR             1.00     0.79     0.25     1.00        1     2.67
93     EX-S-COUPDITCH   CIRCULAR             1.50     1.77     0.38     1.50        1     6.45
94     OS-W-306         CIRCULAR             1.50     1.77     0.38     1.50        1    18.77
95     OS-E2-US-DS      CIRCULAR             1.00     0.79     0.25     1.00        1     2.04
96     305-300          CIRCULAR             1.50     1.77     0.38     1.50        1     6.65
97     300-EX-S         CIRCULAR             1.50     1.77     0.38     1.50        1     1.67
98     DITCH-N          TRIANGULAR           2.00    10.00     0.93    10.00        1    52.03
99     DITCH-S          TRIANGULAR           2.00    10.00     0.93    10.00        1    47.87
100   



101   
102   
103     *********************************************************
104     NOTE: The summary statistics displayed in this report are
105     based on results found at every computational time step,  
106     not just on results from each reporting time step.
107     *********************************************************
108   
109     ****************
110     Analysis Options
111     ****************
112     Flow Units ............... CFS
113     Process Models:
114       Rainfall/Runoff ........ NO
115       RDII ................... NO
116       Snowmelt ............... NO
117       Groundwater ............ NO
118       Flow Routing ........... YES
119       Ponding Allowed ........ YES
120       Water Quality .......... NO
121     Flow Routing Method ...... DYNWAVE
122     Surcharge Method ......... EXTRAN
123     Starting Date ............ 12/02/2020 00:00:00
124     Ending Date .............. 12/02/2020 02:00:00
125     Antecedent Dry Days ...... 0.0
126     Report Time Step ......... 00:05:00
127     Routing Time Step ........ 30.00 sec
128     Variable Time Step ....... YES
129     Maximum Trials ........... 8
130     Number of Threads ........ 1
131     Head Tolerance ........... 0.005000 ft
132   
133   
134     *********************
135     Control Actions Taken
136     *********************
137   
138   
139     **************************        Volume        Volume
140     Flow Routing Continuity        acre-feet      10^6 gal
141     **************************     ---------     ---------
142     Dry Weather Inflow .......         0.000         0.000
143     Wet Weather Inflow .......         0.000         0.000
144     Groundwater Inflow .......         0.000         0.000
145     RDII Inflow ..............         0.000         0.000
146     External Inflow ..........         2.094         0.682
147     External Outflow .........         2.025         0.660
148     Flooding Loss ............         0.000         0.000
149     Evaporation Loss .........         0.000         0.000
150     Exfiltration Loss ........         0.000         0.000



151     Initial Stored Volume ....         0.000         0.000
152     Final Stored Volume ......         0.065         0.021
153     Continuity Error (%) .....         0.193
154   
155   
156     *************************
157     Highest Continuity Errors
158     *************************
159     Node MH-301 (3.51%)
160     Node OS-E1-DS (2.29%)
161     Node 104 (2.19%)
162     Node MH-303 (2.13%)
163     Node OS-E2-DS (2.11%)
164   
165   
166     ***************************
167     Time-Step Critical Elements
168     ***************************
169     Link OS-W-306 (99.68%)
170   
171   
172     ********************************
173     Highest Flow Instability Indexes
174     ********************************
175     All links are stable.
176   
177   
178     *************************
179     Routing Time Step Summary
180     *************************
181     Minimum Time Step           :     0.30 sec
182     Average Time Step           :     1.03 sec
183     Maximum Time Step           :     2.67 sec
184     Percent in Steady State     :     0.00
185     Average Iterations per Step :     2.05
186     Percent Not Converging      :     0.62
187   
188   
189     ******************
190     Node Depth Summary
191     ******************
192   
193     ---------------------------------------------------------------------------------
194                                    Average  Maximum  Maximum  Time of Max    Reported
195                                      Depth    Depth      HGL   Occurrence   Max Depth
196     Node                 Type         Feet     Feet     Feet  days hr:min        Feet
197     ---------------------------------------------------------------------------------
198     POND 100-OUTLET      JUNCTION     3.13     5.51  4538.90     0  00:00        3.45
199     POND 200-OUTLET      JUNCTION     0.56     0.62  4534.04     0  00:00        0.56
200     MH-302               JUNCTION     0.35     0.36  4538.69     0  01:34        0.36



201     MH-301               JUNCTION     2.99     5.62  4538.92     0  00:15        3.34
202     MH-306               JUNCTION     0.63     0.69  4533.86     0  00:01        0.66
203     MH-304               JUNCTION     0.76     0.80  4532.86     0  02:00        0.80
204     MH-300               JUNCTION     2.08     3.29  4533.68     0  00:15        2.22
205     MH-303               JUNCTION     1.78     2.95  4533.68     0  00:15        1.92
206     EX-S                 JUNCTION     1.09     1.17  4531.42     0  02:00        1.17
207     INLET-OS-W           JUNCTION     0.41     0.47  4533.87     0  00:01        0.45
208     INLET-101            JUNCTION     0.93     0.96  4536.25     0  00:00        0.93
209     INLET-102            JUNCTION     1.05     1.26  4536.70     0  00:00        1.05
210     INLET-202            JUNCTION     1.31     2.20  4536.56     0  00:00        1.31
211     INLET-201            JUNCTION     1.24     1.82  4535.95     0  00:00        1.24
212     OS-E2                JUNCTION     0.28     0.28  4540.28     0  01:54        0.28
213     104                  JUNCTION     0.44     0.45  4541.61     0  01:55        0.45
214     OS-E1-US             JUNCTION     0.23     0.29  4543.30     0  00:00        0.23
215     OS-E2-DS             JUNCTION     0.42     0.44  4541.46     0  01:34        0.44
216     OS-E1-DS             JUNCTION     0.31     0.31  4542.69     0  00:54        0.31
217     FES-POND200          OUTFALL      0.78     0.78  4534.77     0  00:00        0.78
218     POND100-FES          OUTFALL      0.78     0.79  4535.68     0  00:00        0.78
219     FES-COUPDITCH        OUTFALL      0.82     0.87  4530.96     0  01:59        0.87
220   
221   
222     *******************
223     Node Inflow Summary
224     *******************
225   
226     -------------------------------------------------------------------------------------------------
227                                     Maximum  Maximum                  Lateral       Total        Flow
228                                     Lateral    Total  Time of Max      Inflow      Inflow     Balance
229                                      Inflow   Inflow   Occurrence      Volume      Volume       Error
230     Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent
231     -------------------------------------------------------------------------------------------------
232     POND 100-OUTLET      JUNCTION      1.77     1.77     0  00:00      0.0953      0.0953       0.182
233     POND 200-OUTLET      JUNCTION      1.56     1.56     0  00:00       0.084       0.084       0.128
234     MH-302               JUNCTION      0.00     0.92     0  01:34           0      0.0472       1.297
235     MH-301               JUNCTION      0.00     2.69     0  00:15           0       0.142       3.639
236     MH-306               JUNCTION      0.00     2.79     0  00:00           0       0.131       0.624
237     MH-304               JUNCTION      0.00     2.54     0  00:02           0        0.13       1.701
238     MH-300               JUNCTION      0.00     5.13     0  02:00           0       0.262       2.008
239     MH-303               JUNCTION      0.00     2.57     0  00:05           0       0.128       2.176
240     EX-S                 JUNCTION      0.00     5.13     0  01:59           0       0.257       0.980
241     INLET-OS-W           JUNCTION      0.88     0.88     0  00:00      0.0474      0.0474       0.079
242     INLET-101            JUNCTION      1.83     4.36     0  00:00      0.0986       0.225       0.192
243     INLET-102            JUNCTION      2.35     2.35     0  00:00       0.127       0.127       0.081
244     INLET-202            JUNCTION      2.05     2.05     0  00:00        0.11        0.11       0.156
245     INLET-201            JUNCTION      1.31     3.37     0  00:00      0.0705       0.181       0.141
246     OS-E2                JUNCTION      0.26     0.92     0  01:49       0.014      0.0476       0.824
247     104                  JUNCTION      0.29     0.66     0  00:53      0.0156      0.0351       2.244
248     OS-E1-US             JUNCTION      0.37     0.37     0  00:00      0.0199      0.0199       0.179
249     OS-E2-DS             JUNCTION      0.00     0.66     0  01:54           0      0.0343       2.156
250     OS-E1-DS             JUNCTION      0.00     0.41     0  00:00           0      0.0199       2.345



251     FES-POND200          OUTFALL       0.00     3.37     0  00:00           0       0.181       0.000
252     POND100-FES          OUTFALL       0.00     4.28     0  00:00           0       0.225       0.000
253     FES-COUPDITCH        OUTFALL       0.00     5.13     0  01:59           0       0.255       0.000
254   
255   
256     **********************
257     Node Surcharge Summary
258     **********************
259   
260     Surcharging occurs when water rises above the top of the highest conduit.
261     ---------------------------------------------------------------------
262                                                  Max. Height   Min. Depth
263                                      Hours       Above Crown    Below Rim
264     Node                 Type      Surcharged           Feet         Feet
265     ---------------------------------------------------------------------
266     POND 100-OUTLET      JUNCTION        1.77          4.343        0.000
267     MH-301               JUNCTION        1.75          4.420        1.973
268     MH-300               JUNCTION        1.80          1.584        4.015
269     MH-303               JUNCTION        1.78          1.451        2.243
270     INLET-102            JUNCTION        1.99          0.261        1.460
271     INLET-202            JUNCTION        1.99          1.201        0.802
272     INLET-201            JUNCTION        1.99          0.820        1.240
273   
274   
275     *********************
276     Node Flooding Summary
277     *********************
278   
279     Flooding refers to all water that overflows a node, whether it ponds or not.
280     --------------------------------------------------------------------------
281                                                                Total   Maximum
282                                    Maximum   Time of Max       Flood    Ponded
283                           Hours       Rate    Occurrence      Volume     Depth
284     Node                 Flooded       CFS   days hr:min    10^6 gal      Feet
285     --------------------------------------------------------------------------
286     POND 100-OUTLET         0.01      1.16      0  00:00       0.000     0.000
287   
288   
289     ***********************
290     Outfall Loading Summary
291     ***********************
292   
293     -----------------------------------------------------------
294                            Flow       Avg       Max       Total
295                            Freq      Flow      Flow      Volume
296     Outfall Node           Pcnt       CFS       CFS    10^6 gal
297     -----------------------------------------------------------
298     FES-POND200           99.99      3.35      3.37       0.181
299     POND100-FES           99.99      4.17      4.28       0.225
300     FES-COUPDITCH         97.66      4.84      5.13       0.255



301     -----------------------------------------------------------
302     System                99.21     12.36      5.13       0.660
303   
304   
305     ********************
306     Link Flow Summary
307     ********************
308   
309     -----------------------------------------------------------------------------
310                                    Maximum  Time of Max   Maximum    Max/    Max/
311                                     |Flow|   Occurrence   |Veloc|    Full    Full
312     Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
313     -----------------------------------------------------------------------------
314     301-300              CONDUIT      2.72     0  00:15      3.46    1.21    1.00
315     POND100-301          CONDUIT      2.08     0  00:00      5.42    0.82    1.00
316     102-101              CONDUIT      2.53     0  00:00      3.78    1.00    0.98
317     101-POND100FES       CONDUIT      4.28     0  00:00      4.03    0.57    0.58
318     OS-E2-302            CONDUIT      0.92     0  01:34      5.34    0.15    0.27
319     302-301              CONDUIT      0.92     0  01:32      2.03    0.28    0.68
320     OS-E1-US-DS          CONDUIT      0.41     0  00:00      3.92    0.13    0.27
321     POND200-306          CONDUIT      1.91     0  00:00      4.58    0.26    0.42
322     OS-W-304             CONDUIT      2.54     0  00:02      4.41    0.38    0.48
323     304-305              CONDUIT      2.57     0  00:05      3.64    0.39    0.77
324     202-201              CONDUIT      2.06     0  00:00      2.63    0.92    1.00
325     201-OUT200           CONDUIT      3.37     0  00:00      4.55    1.26    0.89
326     EX-S-COUPDITCH       CONDUIT      5.13     0  01:59      4.00    0.80    0.68
327     OS-W-306             CONDUIT      1.12     0  00:00      5.40    0.06    0.39
328     OS-E2-US-DS          CONDUIT      0.66     0  01:54      2.29    0.32    0.44
329     305-300              CONDUIT      2.44     0  02:00      2.68    0.37    1.00
330     300-EX-S             CONDUIT      5.13     0  01:59      3.09    3.08    0.89
331     DITCH-N              CONDUIT      0.37     0  00:53      1.25    0.01    0.19
332     DITCH-S              CONDUIT      0.66     0  01:49      2.04    0.01    0.18
333   
334   
335     ***************************
336     Flow Classification Summary
337     ***************************
338   
339     -------------------------------------------------------------------------------------
340                         Adjusted    ---------- Fraction of Time in Flow Class ---------- 
341                          /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
342     Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
343     -------------------------------------------------------------------------------------
344     301-300                 1.00   0.00  0.00  0.00  0.97  0.00  0.00  0.03  0.04  0.00
345     POND100-301             1.00   0.00  0.00  0.00  0.97  0.03  0.00  0.00  0.00  0.00
346     102-101                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
347     101-POND100FES          1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
348     OS-E2-302               1.00   0.00  0.00  0.00  0.00  0.00  0.00  1.00  0.00  0.00
349     302-301                 1.00   0.00  0.00  0.00  0.99  0.00  0.00  0.01  0.98  0.00
350     OS-E1-US-DS             1.00   0.00  0.00  0.00  0.97  0.03  0.00  0.00  0.95  0.00



351     POND200-306             1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
352     OS-W-304                1.00   0.00  0.00  0.00  0.98  0.02  0.00  0.00  0.82  0.00
353     304-305                 1.00   0.00  0.00  0.00  0.98  0.02  0.00  0.00  0.08  0.00
354     202-201                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
355     201-OUT200              1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
356     EX-S-COUPDITCH          1.00   0.01  0.00  0.00  0.99  0.00  0.00  0.00  0.00  0.00
357     OS-W-306                1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
358     OS-E2-US-DS             1.00   0.00  0.00  0.00  0.98  0.02  0.00  0.00  0.00  0.00
359     305-300                 1.00   0.00  0.00  0.00  0.97  0.00  0.00  0.03  0.00  0.00
360     300-EX-S                1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
361     DITCH-N                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  1.00  0.00
362     DITCH-S                 1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.02  0.00
363   
364   
365     *************************
366     Conduit Surcharge Summary
367     *************************
368   
369     ----------------------------------------------------------------------------
370                                                              Hours        Hours 
371                            --------- Hours Full --------   Above Full   Capacity
372     Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
373     ----------------------------------------------------------------------------
374     301-300                     1.78      1.78      1.89      1.74         1.74
375     POND100-301                 1.77      1.77      1.78      0.01         0.01
376     102-101                     0.01      1.99      0.01      0.01         0.01
377     302-301                     0.01      0.01      1.75      0.01         0.01
378     304-305                     0.01      0.01      1.78      0.01         0.01
379     202-201                     1.99      1.99      1.99      0.01         1.99
380     201-OUT200                  0.01      1.99      0.01      1.99         0.01
381     305-300                     1.78      1.78      1.80      0.01         0.01
382     300-EX-S                    0.01      1.85      0.01      1.91         0.01
383   
384   
385     Analysis begun on:  Thu Dec  3 11:06:25 2020
386     Analysis ended on:  Thu Dec  3 11:06:25 2020
387     Total elapsed time: < 1 sec
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