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Purpose 
 

The suspended terminal section of the 24-inch storm drain outfall of the existing storm drain 
system at Pastori Avenue, was blown away during a heavy storm event.  The storm water 
flowing from the system into San Anselmo Creek is discharging directly onto the bank 
beneath the failed culvert.  The bank needs to be stabilized to prevent against future bank 
erosion. 

 
In addition, the Town of Fairfax reported localized flooding in the area of Kent Avenue and 
Belle Avenue.  The storm drain system was unable to effectively convey storm water from 
the north side of Sir Frances Drake Boulevard (SFDB), causing the storm water to flow 
across SFDB into the residential area of Kent Avenue and Belle Avenue.  It is suspected that 
the existing storm drain line in SFDB is dilapidated and in need of replacement, the line was 
video inspected and found to be in disrepair. 

 
The intent of this analysis is to evaluate the storm drain system in four scenarios (see below), 
and determine the flow rate and velocity of storm water entering San Anselmo Creek at the 
Pastori Avenue outfall, and determine if localized flooding is expected to occur. 
 
This analysis should not be used for design purposes.  Any future storm drain improvements 
or rehabilitations should be designed based on detailed survey data that does not exist at this 
time. 

 
Scenarios Analyzed 

 
1. Historic Condition:  The storm drain system (see Figure 1, “Storm Drain System,” in 

the Figures section of this report following the Appendices) prior to the installation 
of the 48-inch pipe within Pastori Avenue. 

2. Current Condition:  The existing storm drain system (see Figure 1, “Storm Drain 
System”) with the 48-inch pipe within Pastori Avenue and the 24-inch outfall to San 
Anselmo Creek. 

3. Proposed Condition:  The proposed storm drain system (see Figure 1, “Storm Drain 
System”) with the 48-inch pipe within Pastori Avenue and the 48-inch outfall to San 
Anselmo Creek. 

4. Future Condition: The future storm drain system (see Figure 1, “Storm Drain 
System”) with the 48-inch pipe within Pastori Avenue, the 48-inch outfall to San 
Anselmo Creek, and improvement/ rehabilitation of the upstream pipes. 

 
Analysis Methodology 

 
The four scenarios were analyzed in accordance with the County of Marin Hydrology 
Manual dated August 2, 2000.  The system was analyzed using the Rational Method: 
 
   Q=CiA   

Where Q = flow rate (cubic feet per second, cfs) 
      C = runoff coefficient 
      i = rainfall intensity (inches per hour) 
      A = watershed area (acres) 
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As shown in Figure 2, “Watershed Map”, the USGS Quadrangle Map (San Rafael, 7.5 and 15 
minutes) was used to augment the existing survey, and determine the tributary areas of each 
catch basin. 

 
The time of concentration (Tc) for areas less than 1 acre was assumed to be 5 minutes.  The 
Tc for areas between 1 and 2 acre was assumed to be 10 minutes.  For areas larger than 2 
acres, the Tc was calculated (see Appendix B).  For the assumed channel section, used in the 
Tc calculations, a 10 foot wide section with 5 to 1 side slopes, lined by weedy grass with a 
corresponding Manning’s n-value of 0.045. 
 
The Caltrans Zonal Method was used to determine rainfall intensities for the 10-, 25-, 50-, 
and 100-year storm intervals (see Appendix A). 
 
Runoff Coefficients (C-values) were determined using aerial photography and USGS 
Quadrangle Map topography (see Figure 3, “Runoff Coefficient Map”).  Fully developed 
Sub-sheds, with little landscaping, were assigned a C-value of 0.9. Fully developed Sub-
sheds, with landscaping, were assigned a C-value of 0.7. Partially developed Sub-sheds, with 
landscaping or natural areas, were assigned a C-value of 0.6. 
 
Storm drain data (inverts, material, size, etc.) for Scenario 1, Historic Condition, in Pastori 
Avenue was taken from a survey performed by Caruthers Land Surveying and a 
supplemental survey by RW Davis and Associates which were prepared prior to June 5, 
2008.  The Pastori Avenue storm drain improvements analyzed in Scenario 2, Current 
Condition, and Scenario 3, Proposed Condition, were determined from the Pastori Avenue 
Storm Drain Replacement plans, prepared by CSW|ST2, dated June 5, 2008.  Other storm 
drain data was determined during a field visit by Kerry Ettinger and Julia Harberson on 
March 23, 2010 (see Site Visit Summary below and Appendix L).  Some storm drain 
characteristics were assumed (see list of assumptions below). 
 
Storm drain data for Scenario 4, Future Condition, in Pastori Avenue is based on the Pastori 
Avenue Storm Drain Replacement plans, prepared by CSW|ST2, dated June 5, 2008.  Storm 
drain data in SFDB was based on assumed improvements to the existing storm drain pipes.  
The SFDB storm drain improvements include upsizing pipes, replacing derelict pipes, and 
increasing inlet sizes. 
 
The Manning’s roughness coefficients (n-value) were assigned based on industry standards.  
High Density Polyethylene (HDPE) and Polyvinyl Chloride (PVC) pipes received an n-value 
of 0.012.  Vitrified Clay Pipes (VCP) were assigned and n-value of 0.014.  See the list of 
assumptions below for the n-value of the dilapidated VCP in SFDB. 
 
The starting Hydraulic Grade Line (HGL) of the model was set to the crown of the outfall 
pipe (83.94 under Scenario 1 and 2, and 86.94 for Scenarios 3 and 4).  The FEMA Flood 
Map (see Appendix M) states that the discharge is contained in the channel at the Pastori 
Avenue outfall location in San Anselmo Creek and has a 0.2% Annual Chance of Flood (500 
year recurrence interval).  There is no FEMA Flood Profile for this section of San Anselmo 
Creek; also the exact water surface elevation (WSEL) cannot be determined without further 
topographic information.  However, San Anselmo Creek peak flow discharges at the Pastori 



 - 3 - 

Avenue Bridge crossing can be estimated using drainage area ratio extrapolation from 
estimated in the 1977 Flood Insurance Study for the Town of Fairfax prepared by the U.S. 
Department of Housing and Urban Development.  The estimated 500-year peak discharge is 
about 4,700-5,100 cfs.  Therefore, using an assumed channel section (based on limited 
survey data) and a creek flow rate of 5,100 cfs, a WSEL was calculated using the FlowMaster 
2005 computer program to approximate the surface of the water relative to the outfall.  
Based on this calculation, the WSEL was predicted to be below the invert of the outfall pipe 
and discharges from the Pastori outfall transition through critical depth in freefall to the 
creek below.  Critical depth is just below the crown of the outfall pipe for the 10-year return 
frequency event, therefore, the starting HGL was conservatively assumed to be at the crown 
of the outfall pipe for each scenario modeled. 
 
The computer analysis program Hydraflow Storm Sewer Extension for AutoCAD Civil 3D 
2008 was used to analyze the four scenarios (see Appendix D through Appendix K for the 
output results of each model). 
 
For the purposes of this analysis, flooding is defined as any point where the predicted HGL 
is above the curb, and therefore, not contained within the street section. 
 
Assumptions 
 

1. All pipes smaller than 18-inches (unless confirmed otherwise) are PVC or HDPE 
and have an n-value of 0.012. 

2. Pipes with unknown diameter were assigned a diameter of 18-inches; these pipes 
are called out in the Pipe Table (see Appendix C). 

3. The old VCP storm drain lines in SFDB were assigned an n-value of 0.035 
(similar to an n-value for a stone channel with weeds) based on the video 
evidence. 

4. The dilapidated VCP storm drain will be replaced with either PVC or HDPE in 
scenario 4. 

5. Grate elevations, for structures not surveyed, were estimated based on aerial 
topography. 

6. Invert elevations, for structures not surveyed, were determined by subtracting the 
known depth of the structure (determined during the March 23, 2010 site visit) 
from the estimated grate elevation. 

7. Invert data for Structures SDMH#4, SDMH#5, and SDMH#6 were calculated 
assuming a straight line between the inverts upstream and downstream of the 
structure. 

8. Sub-shed A was divided in half and the resultant areas were assigned to be 
tributary to CB#9 and CB#10. 

9. Sub-shed B was divided and resulting areas were assigned to be tributary to 
CB#11, CB#12, CB#13, CB#14, CB#15, and CB#16 (see Appendix C, “Sub-
shed B Table”). 

10. Pipe running north along Kent Avenue from CB#4 is either caved in or 
abandoned and not part of the storm drain system (the pipe was not included in 
any of the scenarios analyzed). 

11. Scenario 4, Future Condition, is based on assumed improvements which include, 
upsizing pipes, replacing derelict pipes, increasing inlet sizes. 
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Site Visit Summary 
 
Visual observations of the Pastori Avenue storm drain outfall project were taken on March 
23, 2010 by CSW|ST2 employees Kerry Ettinger and Julia Harberson.  Pipe data necessary 
to build a model of the existing storm drain system was gathered (see Appendix C for Pipe 
and Inlet data) during this visit.  Such data included grate size of inlet structures, pipe 
diameter, pipe material, and depth of the inlet structure.  See Appendix L for the raw data 
determined during the site visit. 
 
Conversations with residents shed light onto the flooding experienced in the areas of Kent 
Avenue and Belle Avenue.  One resident observed that CB#12, CB#13, and CB#14 “clog 
early” in large storm events.  The same resident noted that storm water “shoots” past 
CB#16 and “jumps” across SFDB at Kent Avenue near the Marin Tack & Feed and Don’s 
Market Wine & Liquor. Another resident noted that several feet of flooding occurred at 
CB#17 and CB#18 during the February 2010 storm events, and had occurred in past storm 
events as well.  Another resident pointed out that storm water accumulating in CB#17 and 
CB#18 is pumped through private property and discharged at 43 Belle Avenue then runs 
free along Belle Avenue to Pastori Avenue and then into Oak Knoll Avenue and eventually 
reaching San Anselmo Creek.  As such, this area is not part of the Pastori Avenue Storm 
Drain outfall watershed but is affected by the storm water jumping across SFDB (see Figure 
1, “Storm Drain System” and Appendix C, “Hydrology Table”, Sub-Shed H). 
 
Results of Analysis 
 
Table 1 depicts the flow rate in cubic feet per second (cfs), at the Pastori Avenue outfall, for 
each storm interval and scenario analyzed.  Table 2 shows the velocities in feet per second 
(fps), at the Pastori Avenue outfall, for each storm interval and scenario analyzed. 

 
Table 1: Flow Rate at Pastori Avenue Outfall (cfs) 

Scenario 10-Year 25-Year 50-Year 100-Year 
1 137.9 161.9 175.0 192.6 
2 135.6 159.7 172.8 190.5 
3 135.9 159.9 172.9 190.5 
4 133.7 156.6 169.6 187.3 

 
Table 2: Velocities at Pastori Avenue Outfall (fps) 

Scenario 10-Year 25-Year 50-Year 100-Year 
1 43.89 51.54 55.70 61.33 
2 43.18 50.85 55.00 60.64 
3 11.11 12.98 13.94 15.28 
4 10.92 12.74 13.70 15.03 

 
Table 3 lists the catch basins, at which the hydraulic model predicted the HGL, or water 
surface elevation, would be above the finished grade (FG) and during which storm 
recurrence interval it would occur. 
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Table 3: HGL above FG at Catch Basin 
Catch Basin Scenario 10-Year 25-Year 50-Year 100-Year 

1 x x x x 
2  x x x 
3     #1 

4     
1 x x x x 
2 x x x x 
3    x #2 

4     
1 x x x x 
2 x x x x 
3    x #3 

4     
1 x x x x 
2 x x x x 
3    x #4 

4     
1 x x x x 
2 x x x x 
3 x x x x #5 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #6 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #7 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #8 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #9 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #10 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #11 

4  x x x 
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Catch Basin Scenario 10-Year 25-Year 50-Year 100-Year 
1 x x x x 
2 x x x x 
3 x x x x #12 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #13 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #14 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #15 

4  x x x 
1 x x x x 
2 x x x x 
3 x x x x #16 

4  x x x 
 

Table 4: Inlet Depth and Spread (ft) 
Interval 10-Year 25-Year 50-Year 100-Year 
Catch 
Basin 

Depth Spread Depth Spread Depth Spread Depth Spread

#3 n/a n/a n/a n/a 0.32 16.00 0.33 16.50 
#5 0.82 41.00 0.88 44.00 0.94 47.00 1.00 50.00 
#6 n/a n/a 0.30 15.00 0.32 16.00 0.34 17.00 
#9 0.33 16.35 0.35 17.35 0.36 17.85 0.37 18.50 
#10 0.33 16.35 0.35 17.35 0.36 17.85 0.37 18.50 
#11 0.41 20.75 0.45 22.70 0.47 23.65 0.50 24.90 
#12 0.71 35.40 0.76 38.15 0.76 39.60 0.83 41.35 
#13 0.78 38.95 0.83 41.70 0.86 43.10 0.90 44.90 
#14 0.47 23.45 0.50 24.95 0.51 25.70 0.53 26.70 
#16 0.38 19.10 0.40 20.25 0.42 20.85 0.43 21.60 

Note 1: Catch basin listed when depth is greater than curb or spread at inlet is greater than 15 feet. 
Note 2: See Figure 4, “Inlet Schematic,” for depth and spread graphical representations. 
 
Table 4 shows the inlet depth and spread based on the inlet geometry, at critical catch basins 
for Scenarios 1, 2, and 3.  The depth and spread depicted in Table 4 do not account for 
actual ponding area and depth or the HGL of the storm drain system, but rather Table 4 
indicates critical catch basins where flooding may occur due to incapacity of the grate and/or 
curb opening.  A detailed topographic survey of SFDB and the Kent Avenue and Belle 
Avenue area would be required for a refined flooding and ponding analysis. 
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Conclusions 
 

• There is a large reduction in velocities from Scenarios 1 and 2 to Scenarios 3 and 4 
that is due to the increase in the outfall pipe diameter from 24-inches to 48-
inches.The outfall velocities calculated for Scenario 1, Historic Condition, vary from 
43.89 fps to 61.33 fps, depending on the storm recurrence interval being analyzed.  
Velocities calculated for Scenario 2, Current Condition, range from 43.18 fps to 
60.64 fps.  Scenario 2 outfall velocities are slightly reduced from Scenario 1 due to 
the installation of the 48-inch storm drain main in Pastori Avenue.  The outfall 
velocities calculated for Scenario 3, Proposed Condition, vary from 11.11 fps to 
15.28 fps.  Velocities calculated for Scenario 4, Future Condition, range from 10.92 
fps to 15.03 fps. 

 
• The large reduction in velocities and the small reduction in flow rates is due to the 

changes in the storm drain system which cause the system to go from pressure flow 
to gravity flow.  Scenario 1, Historic Condition, and Scenario 2, Current Condition, 
both with a 24-inch outfall pipe, are under pressure flow.  This is likely the result of 
an under capacity outfall pipe and water ponding/ flooding upstream of the system, 
creating hydraulic head which forces the storm water into the storm drain system 
and to exit the outfall at a high velocity.  As such, the peak discharges seen in 
Scenario 1 and Scenario 2 are largely due to the storm water being forced through 
the storm drain system rapidly.  The peak discharge for Scenario 2 is less than that of 
Scenario 1 due to the 48-inch storm drain main in Pastori Avenue.  The 48-inch 
main in Scenario 2 is adequately sized to convey the design storm.  As such the 
storm water in the 48-inch main does not experience pressure force until it reaches 
the 24-inch outfall, which slightly reduces the peak discharge over that experienced 
in Scenario 1.  Peak discharge is calculated based on the time it takes for storm water 
to travel from the furthest point in the watershed to the outfall.  When a storm drain 
system is under pressure flow, the travel time is reduced and the peak discharge is 
increased (see Appendix D through Appendix G for Tc). 

 
Scenario 3, Proposed Condition, and Scenario 4, Future Condition, both with a 48-
inch outfall pipe, are under gravity flow.  This is due to the larger pipes and inlets 
allowing storm water to be more efficiently conveyed through the storm drain 
system.  Scenario 3 has an adequately sized outfall.  As such the pipe velocity 
through Pastori Avenue to the outfall is slower than that modeled under Scenario 2.  
As such, the peak discharge is slightly smaller.  However, the storm drain pipes in 
SFDB are still undersized and force storm water through at a faster rate then 
Scenario 4.  Scenario 4, one possible storm drain upgrade, includes improvements to 
SFDB.  These improvements create a more effectively sized storm drain system over 
Scenario 3 and produce a longer travel time in the watershed creating a slightly 
reduced peak discharge. 

 
• The changes in flow rates or discharge at the Pastori Avenue outfall, through each 

scenario, are minor.  The same volume of storm water is entering San Anselmo 
Creek through each scenario analyzed, however, the time at which the flow peaks 
and the rate of the peak flow vary.  There is only an approximate 3% reduction in 
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peak discharge to San Anselmo Creek from Scenario 1, Historic Condition, to 
Scenario 4, Future Condition.  Given the peak flow rates discussed in this analysis, 
the change in flow rate between each scenario is statistically negligible. 

 
• The ponding/ flooding is reduced from Scenario 1, Historic Condition, to Scenario 

4, Future Condition.  There are two reasons why ponding occurs:  First, localized 
flooding is expected to occur where the HGL exceeds the ground surface elevation.  
With each improvement to the storm drain pipe system, in each consecutive 
scenario, the expected level of flooding or ponding is decreased (see Appendix D 
through Appendix G, for predicted HGL elevations of the pipe systems).  Second, 
localized flooding is expected to occur due to incapacity of the grate and/or curb 
opening of the inlets.  With each improvement to the storm drain pipe system, in 
each consecutive scenario, while HGLs decrease due to increased pipe capacity, inlet 
depth and spread remain constant (see Table 4: Inlet Depth and Spread and 
Appendix H through Appendix K for inlet calculation results). 

 
As seen in Table 3, the hydraulic model predicts that during a 10-year recurrence 
interval storm event, under Scenario 4, Future Condition, there will be no flooding 
or ponding.  However, flooding or ponding may occur during the 25-, 50-, and 100-
year recurrence interval storm event. 

 
The storm drain system analyzed in Scenario 4, Future Condition, is one possible 
solution to the storm water issues in the Kent Avenue and Belle Avenue area.  Other 
solutions include, but are not limited to, routing the storm water from the 
intersection of Kent Avenue and SFDB through the residential neighborhood and 
connecting to the Pastori Avenue 48-inch line at a deeper point in the system.  
Another option is to direct the storm water from the City of San Anselmo side of the 
Pastori Avenue outfall watershed to another outfall discharging to the San Anselmo 
Creek.



  

 
 

 
 
 
 
 

Appendix A 
Intensity-Duration-Frequency 

Calculations 
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Appendix B 
Time of Concentration Calculations 
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Worksheet for Sub-Shed A

Project Description

Flow Element: Triangular Channel

Friction Method: Manning Formula

Solve For: Normal Depth

Input Data

Roughness Coefficient: 0.045

Channel Slope: 0.10000 ft/ft

Left Side Slope: 5.00 ft/ft (H:V)

Right Side Slope: 5.00 ft/ft (H:V)

Discharge: 27.71 ft3/s

Results

Normal Depth: 0.94 ft

Flow Area: 4.44 ft2

Wetted Perimeter: 9.61 ft

Top Width: 9.43 ft

Critical Depth: 1.14 ft

Critical Slope: 0.03655 ft/ft

Velocity: 6.24 = V ftJs

Velocity Head: 0.60 ft

Specific Energy: 1.55 ft

Froude Number: 1.60

Flow Type: Supercritical

GVF Input Data

Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ft/s

Upstream Velocity: 0.00 ft/s

Normal Depth: 0.94 ft

Critical Depth: 1.14 ft

Channel Slope: 0.10000 ft/ft

Critical Slope: 0.03655 ft/ft
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Worksheet for Sub-Shed B

Project Description

Flow Element: Triangular Channel

Friction Method: Manning Formula

Solve For: Normal Depth

Input Data

Roughness Coefficient: 0.045

Channel Slope: 0.14000 ft/ft

Left Side Slope: 5.00 ft/ft (H:V)

Right Side Slope: 5.00 ft/ft (H:V)

Discharge: 53.07 ft3/s

Results

Normal Depth: 1.13 ft

Flow Area: 6.37 ft2

Wetted Perimeter: 11.51 ft

Top Width: 11.29 ft

Critical Depth: 1.48 ft

Critical Slope: 0.03352 ft/ft

Velocity: 8.33 — ft/s

Velocity Head: 1.08 ft

Specific Energy: 2.21 ft

Froude Number: 1.95

Flow Type: Supercritical

GVF Input Data

Downstream Depth: 0.00 ft

Length: 0.00 ft

Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft

Profile Description: N/A

Profile Headloss: 0.00 ft

Downstream Velocity: 0.00 ft/s

Upstream Velocity: 0.00 ft/s

Normal Depth: 1.13 ft

Critical Depth: 1.48 ft

Channel Slope: 0.14000 ft/ft

Critical Slope: 0.03352 ft/ft



  

 
 
 
 
 
 

Appendix C 
Hydrology, Pipe, and Inlet Data



Pastori Storm Drain Outfall
(Town of Fairfax)
Job No. 4.1086.14

Sub-Shed Area (sf) Area (ac) C-value Tc (min) I10 I25 I50 I100 Q10 Q25 Q50 Q100

A 1,646,228 37.79 0.6 16.58 1.86 2.18 2.39 2.62 42.18 49.43 54.19 59.41
B 2,572,234 59.05 0.7 17.40 1.84 2.15 2.35 2.59 76.06 88.87 97.14 107.06
C 62,137 1.43 0.6 10* 2.36 2.76 3.02 3.30 2.02 2.36 2.58 2.82
D 43,079 0.99 0.9 5* 3.17 3.44 4.05 4.40 2.82 3.06 3.60 3.92
E 31,365 0.72 0.7 5* 3.17 3.44 4.05 4.40 1.60 1.73 2.04 2.22
F 42,521 0.98 0.9 5* 3.17 3.44 4.05 4.40 2.78 3.02 3.56 3.87
G 23,514 0.54 0.9 5* 3.17 3.44 4.05 4.40 1.54 1.67 1.97 2.14

H** 59,044 1.36 0.7 10* 2.36 2.76 3.02 3.30 2.24 2.62 2.87 3.13
I 28,533 0.66 0.7 5* 3.17 3.44 4.05 4.40 1.46 1.59 1.87 2.03
J 36,590 0.84 0.7 5* 3.17 3.44 4.05 4.40 1.86 2.02 2.38 2.59
K 37,835 0.87 0.7 5* 3.17 3.44 4.05 4.40 1.93 2.09 2.47 2.68

Total Area 103.86

* Time of Concentration is assumed
** Not a part of the watershed

Inlet Area (sf) Area (ac) C-value Tc (min) I10 I25 I50 I100 Q10 Q25 Q50 Q100

CB#11 7,050 0.16 0.9 5* 3.17 3.44 4.05 4.40 0.46 0.50 0.59 0.64
CB#12 4,711 0.11 0.9 5* 3.17 3.44 4.05 4.40 0.31 0.33 0.39 0.43
CB#13 805 0.02 0.9 5* 3.17 3.44 4.05 4.40 0.05 0.06 0.07 0.07
CB#14 1,268,253 29.12 0.7 17.40 1.84 2.15 2.35 2.59 37.50 43.82 47.89 52.79
CB#15 23,162 0.53 0.9 5* 3.17 3.44 4.05 4.40 1.52 1.65 1.94 2.11
CB#16 1,268,253 29.12 0.7 17.40 1.84 2.15 2.35 2.59 37.50 43.82 47.89 52.79

Total Area 59.05

* Time of Concentration is assumed

Sub-Shed B Table
Sub-Shed Characteristics Rainfall Intensity (in/hr) Flow Rate (cfs)

Rainfall Intensity (in/hr) Flow Rate (cfs)Sub-Shed Characteristics
Hydrology Table



Pastori Storm Drain Outfall
(Town of Fairfax)
Job No. 4.1086.14

Pipe     
Number

Pipe Size 
(inches)

Pipe Length 
(feet)

Structure 
(Upstream)

Invert 
(Upstream)

Structure 
(Down stream)

Invert       
(Down stream)

Pipe     
Material

1 24* 14 SDMH#1 82.26 Outfall 81.94 VCP
2 48* 278 SDMH#2 88.51 SDMH#1 84.75 HDPE
3 18 186 CB#1 94.93 SDMH#2 88.51 PVC
4 18 31 SDMH#5 95.38 CB#1 94.93 PVC
5 18 31 CB#2 95.85 SDMH#5 95.38 PVC

6** 18 185 SDMH#6 96.22 SDMH#5 95.38 PVC
7 12 47 CB#3 96.91 SDMH#6 96.22 PVC
8 12 94 CB#4 96.67 SDMH#6 96.22 PVC
9 48 22 BC 88.86 SDMH#2 88.61 HDPE
10 15 6 CB#5 89.82 BC 89.92 HDPE
11 15 20 CB#6 92.15 BC 89.92 HDPE
12 48 121 BC 90.78 BC 88.86 HDPE
13 15 18 CB#7 92.22 BC 91.54 HDPE
14 48 141 SDMH#3 92.58 BC 90.78 HDPE
15 24 25 BC 94.11 SDMH#3 93.22 VCP
16 18 21 BC 95.62 BC 94.11 VCP
17 18 26 CB#10 97.51 BC 95.62 VCP
18 24 16 BC 95.08 BC 94.11 VCP
19 12 5 CB#8 98.18 BC 95.08 VCP
20 24 21 CB#9 96.59 BC 95.08 VCP
21 18 140 CB#11 97.78 BC 95.62 VCP
22 18 82 CB#12 98.23 CB#11 97.78 VCP
23 18 88 CB#13 98.60 CB#12 98.23 VCP
24 18 13 BC 98.62 CB#13 98.60 VCP
25 12 15 CB#14 99.38 BC 98.62 VCP
26 18 33 SDMH#4 98.68 BC 98.62 VCP
27 12 18 CB#16 98.72 SDMH#4 98.68 VCP
28 18 16 CB#15 98.78 SDMH#4 98.68 VCP

* Size varies per scenario
**Pipe 6 has an assumed diameter of 18"

Data observed during 3/23/10 Site Visit

Note: Table represents scenario 2, the current condition.

Pipe Table



Pastori Storm Drain Outfall
(Town of Fairfax)
Job No. 4.1086.14

Inlet Number
Grate 

Elevation Invert (in/out)
On Sag or 

Grade?
Grate Size 

(ftxft)
SDMH#1 94.36 84.75 / 82.26 n/a n/a

SDMH#2 97.14

(18)=89.25  
(48)=88.61/ 
(48)=88.51 n/a n/a

CB#1 98.1 94.93 / 94.93 Sag 2 x 2.5
SDMH#5 98.5 95.38 / 95.38 n/a

CB#2 98.1 na / 95.85 Sag 2 x 2.5
SDMH#6 98.7 96.22 / 96.22 n/a

CB#3 98.5 na / 96.91 Sag 2 x 2.5
CB#4 98.5 na / 96.67 Sag 2 x 2.5
CB#5 95.77 na / 89.82 Sag 2 x 2.5
CB#6 95.9 na / 92.15 Sag 2 x 2.5
CB#7 95.22 na / 92.22 Sag 2 x 2.5

SDMH#3 99.55 93.22 / 92.58 n/a n/a
CB#8 100.06 na / 98.18 Sag 2 x 2.5
CB#9 100.52 na / 96.59 Grade 2 x 2.5
CB#10 100.78 na / 97.51 Grade 2 x 2.5
CB#11 100.2 97.78 / 97.78 Grade 2 x 2.5
CB#12 100.4 98.23 / 98.23 Sag 2 x 2.5
CB#13 100.6 98.60 / 98.60 Grade 2 x 2.5
CB#14 100.8 na / 99.38 Sag 2 x 2.5

SDMH#4 100.8 98.68 / 98.68 n/a n/a
CB#15 100.7 na / 98.78 Sag 2 x 2.5
CB#16 100.8 na / 98.72 Grade 2 x 2.5
CB#17 98.5 n/a Sag 2 x 2.5
CB#18 98.5 n/a Sag 2 x 2.5

Data assumed from aerial topography
Data assumed
Data observed during 3/23/10 Site Visit

Notes:

2. Table represents scenario 2, the current condition.

Structure Table

1. Inverts were assigned based on the assumed grate elevations minus the 
depth of the structure determined during the 3/23/10 Site Visit.



  

 
 
 
 
 
 

Appendix D 
Hydraflow Storm Sewer Calculations 

– Scenario 1 
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Appendix E 
Hydraflow Storm Sewer Calculations 

– Scenario 2 
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Appendix F 
Hydraflow Storm Sewer Calculations 

– Scenario 3 
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Appendix G 
Hydraflow Storm Sewer Calculations 

– Scenario 4 



H
yd

ra
f l

ow
S

to
rm

S
ew

er
s

E
x
te

n
si

o
n

fo
r

A
ut

oC
A

D
®

C
iv

il
3D

®
20

08
P

la
n

O
ut

fa
ll

22

14

12

P
ro

je
ct

Fi
le

:
S

ce
na

ri
o

4.
st

m
N

um
be

r
of

lin
es

:
28

D
at

e:
04

-0
2-

20
10

1-
ty

dr
af

lo
w

St
or

m
Se

w
er

s
E

xt
en

si
on

vB
.0

52



S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

P
ag

e
1

S
ta

ti
o

n
L

en
D

rn
g

A
re

a
R

no
ff

A
re

a
x

C
T

c
R

ai
n

T
ot

al
C

ap
V

el
P

ip
e

In
v
er

t
E

le
v

H
G

L
E

le
v

G
rn

d
/

R
im

E
le

v
L

in
e

ID
co

ef
f

(I
)

fl
ow

fu
ll

L
in

e
T

o
ln

cr
T

ot
al

ln
cr

T
ot

al
In

le
t

S
y

st
S

iz
e

S
lo

p
e

D
n

U
p

D
n

U
p

D
n

U
p

L
in

e
(f

t)
(a

c)
(a

c)
(C

)
(m

m
)

(m
m

)
(i

nT
hr

)
(c

fs
)

(c
fs

)
(f

tl
s)

(i
n)

(%
)

(f
t)

(f
t

(f
t

(f
t)

(f
t

(f
t

1
E

nd
13

.8
62

0.
00

10
3.

9
0.

00
0.

00
77

.4
0

0.
0

19
.1

1.
7

13
3.

7
20

5.
8

10
.9

2
48

2.
38

81
.9

4
82

.2
7

85
.9

4
85

.8
8

94
.4

1
94

.3
1

2
1

7
7

.8
5

0.
00

10
3.

9
0.

00
0.

00
77

.4
0

0.
0

18
.8

1.
7

13
4.

7
18

0.
8

13
.7

0
48

1.
35

84
.7

6
88

.5
1

87
.3

3
9
1
9
8

94
.3

1
97

.1
4

3
2

18
6.

00
(

0.
84

3.
23

0.
70

0.
59

2.
57

5.
0

6.
4

2.
8

7.
11

19
.8

8
4.

80
18

3.
05

89
.2

5
94

.9
3

91
.9

8
95

.9
5

97
.1

4
98

.1
0

4
3

31
.2

80
0.

00
2.

39
0.

00
0.

00
1.

98
0.

0
6.

3
2.

8
5.

52
13

.6
4

4.
67

18
1.

44
94

.9
3

95
.3

8
95

.9
5

96
.2

8
98

.1
0

98
.5

0
A

R
E

A
J

5
4

31
.2

80
0.

87
0.

87
0.

70
0.

61
0.

61
5.

0
5.

0
3.

1
1.

88
13

.9
4

2.
56

18
1.

50
95

.3
8

95
.8

5
96

.2
8

96
.3

7
98

.5
0

98
.1

0
A

R
E

A
K

6
4

18
4.

72
8

0.
00

1.
52

0.
00

0.
00

1.
37

0.
0

5.
5

3.
0

4.
04

7.
67

4.
05

18
0.

45
95

.3
8

96
.2

2
96

.2
8

96
.9

9
98

.5
0

98
.7

0

7
6

47
.4

87
0.

98
0.

98
0.

90
0.

88
0.

88
5.

0
5.

0
3.

1
2.

72
4.

65
4.

42
12

1.
45

96
.2

2
96

.9
1

96
.9

9
97

.6
1

98
.7

0
98

.5
0

A
R

E
A

F

8
6

94
.0

77
0.

54
0.

54
0.

90
0.

49
0.

49
5.

0
5.

0
3.

1
1.

50
2.

67
2.

96
12

0.
48

96
.2

2
96

.6
7

96
.9

9
97

.1
9

98
.7

0
98

.5
0

A
R

E
A

G

9
2

21
.8

33
0.

00
10

0.
7

0.
00

0.
00

74
.8

4
0.

0
18

.7
1.

7
13

0.
4

19
7.

0
11

.3
9

48
1.

60
88

.5
1

88
.8

6
91

.9
8

92
.2

4
97

.1
4

97
.1

4

10
9

6.
28

8
0.

66
0.

66
7.

00
4.

62
4.

62
5.

0
5.

0
3.

1
14

.2
4

30
.8

2
11

.6
0

15
19

.4
0

89
.9

2
91

.1
4

92
.2

4
9
2
5
0

97
.1

4
95

.7
7

A
R

E
A

I

11
9

20
.2

45
0.

99
0.

99
0.

90
0.

89
0.

89
5.

0
5.

0
3.

1
2.

75
23

.2
2

3.
20

15
11

.0
1

89
.9

2
92

.1
5

92
.2

4
9
2
8
1

97
.1

4
95

.5
0

A
R

E
A

D

12
9

12
0.

71
0

0.
00

99
.0

1
0.

00
0.

00
69

.3
3

0.
0

18
.6

1.
7

12
1.

3
19

6.
3

10
.8

9
48

1.
59

88
.8

6
90

.7
8

92
.2

4
94

.0
4

97
.1

4
96

.0
0

13
12

18
.3

48
0.

72
0.

72
0.

70
0.

50
0.

50
5.

0
5.

0
3.

1
1.

55
13

.4
7

1.
27

15
3.

71
91

.5
4

92
.2

2
94

.0
4

94
.0

5
96

.0
0

95
.2

2
A

R
E

A
E

14
12

1
4

1
.0

1
0.

00
98

.2
9

0.
00

0.
00

68
.8

2
0.

0
18

.3
1.

8
12

1.
0

17
5.

8
11

.0
5

48
1.

28
90

.7
8

92
.5

8
94

.0
4

95
.8

3
96

.0
0

99
.5

5

15
14

24
.9

87
0.

00
98

.2
9

0.
00

0.
00

68
.8

2
0.

0
18

.3
1.

8
12

1.
1

29
3.

7
12

.4
9

48
3.

56
93

.2
2

94
.1

1
95

.8
3

97
.3

7
99

.5
5

10
0.

25

16
15

20
.6

43
0.

00
77

.9
6

0.
00

0.
00

54
.7

4
0.

0
18

.3
1.

8
96

.4
1

21
9.

3
9.

33
48

1.
99

94
.1

1
94

.5
2

97
.3

7
97

.4
2

10
0.

25
10

0.
88

17
16

26
.1

18
18

.9
0

18
.9

0
0.

70
13

.2
3

13
.2

3
16

.6
16

.6
1.

8
24

.3
1

34
.5

7
7.

74
24

1.
99

94
.7

3
95

.2
5

97
.4

2
97

.6
8

10
0.

88
10

0.
38

A
R

E
A

A
2

18
15

15
.8

99
0.

00
20

.3
3

0.
00

0.
00

14
.0

9
0.

0
16

.6
1.

8
25

.8
6

17
8.

5
4.

19
36

6.
10

94
.1

1
95

.0
8

97
.3

7
97

.2
5

10
0.

25
10

0.
27

19
18

4.
59

5
1.

43
1.

43
0.

60
0.

86
0.

86
10

.0
10

.0
2.

3
1.

96
20

1.
3

1.
93

24
67

.4
7

95
.0

8
98

.1
8

97
.5

5
98

.6
8

10
0.

27
10

0.
27

A
R

E
A

C

20
18

21
.2

55
18

.9
0

18
.9

0
0.

70
13

.2
3

13
.2

3
16

.6
16

.6
1.

8
24

.3
1

54
.7

2
8.

04
24

4.
99

95
.0

8
96

.1
4

97
.5

5
97

.8
9

10
0.

27
10

0.
29

A
R

E
A

A
l

21
16

14
0.

11
4

0.
16

59
.0

6
0.

90
0.

14
41

.5
1

5.
0

18
.0

1.
8

73
.6

1
11

0.
0

8.
14

48
0.

50
94

.5
2

95
.2

2
97

.4
2

97
.7

6
10

0.
88

10
0.

20

22
21

81
.7

00
0.

11
58

.9
0

0.
90

0.
10

41
.3

6
5.

0
17

.8
1.

8
73

.6
3

11
0.

2
8.

76
48

0.
50

95
.2

2
95

.6
3

97
.7

6
98

.1
7

10
0.

20
10

0.
40

23
22

87
.8

37
0.

02
58

.7
9

0.
90

0.
02

41
.2

6
5.

0
17

.7
1.

8
73

.7
6

11
0.

1
8.

77
48

0.
50

95
.6

3
96

.0
7

98
.1

7
98

.6
1

10
0.

40
10

0.
60

P
ro

je
ct

Fi
le

:
S

ce
n
ar

io
4.

st
m

N
um

be
r

of
li

ne
s:

28
R

un
D

at
e:

04
-0

2-
20

10

N
O

T
E

S
:

In
te

n
si

ty
=

6
.2

8
/(

In
le

tt
im

e÷
O

.1
0

)A
0

.4
4

;
R

et
ur

n
p

e
ri

o
d

l.
Q

Y
rs

.
;

c
=

c
ir

e=
el

li
p

b
=

b
o
x

H
yd

ra
flo

w
St

or
m

Se
w

er
s

E
xt

en
si

on
v6

.0
52



S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

P
ag

e
2

S
ta

ti
o

n
L

en
D

rn
g

A
re

a
R

no
ff

A
re

a
x

C
T

c
R

ai
n

T
ot

al
C

ap
V

el
P

ip
e

In
ve

rt
E

le
v

H
G

L
E

le
v

G
rn

d
IR

im
E

le
v

L
in

e
ID

co
ef

f
(I

)
fl

ow
fu

ll
L

in
e

T
o

ln
cr

T
ot

al
ln

cr
T

ot
al

In
le

t
S

y
st

S
iz

e
S

lo
p

e
D

n
U

p
D

n
U

p
D

n
U

p
L

in
e

(f
t)

(a
c)

(a
c)

(C
)

(m
m

)
(m

m
)

(i
nl

hr
)

(c
fs

)
(c

fs
)

(f
tl

s)
(i

n)
(%

)
(f

t)
(t

t
it

t)
(t

t)
(I

t)
(I

t)

24
23

13
.5

91
0.

00
58

.7
7

0.
00

0.
00

41
.2

5
0.

0
17

.6
1.

8
73

.7
7

11
1.

7
8.

69
48

0.
52

96
.0

7
96

.1
4

98
.6

1
98

.7
2

10
0.

60
10

0.
62

25
24

15
.2

50
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
1.

8
36

.6
8

52
.3

3
5.

19
36

0.
52

96
.1

4
96

.2
2

99
.8

7
99

.9
1

10
0.

62
10

0.
80

A
R

E
A

B1

26
24

33
.2

42
0.

00
29

.6
5

0.
00

0.
00

20
.8

6
0.

0
17

.5
1.

8
37

.4
8

71
.4

1
3.

09
48

0.
21

96
.1

4
96

.2
1

99
.8

7
99

.8
9

10
0.

62
10

0.
80

27
26

19
.0

00
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
1.

8
36

.6
8

52
.4

2
5.

19
36

0.
53

96
.2

1
96

.3
1

10
0.

04
10

0.
09

10
0.

80
10

0.
80

A
R

E
A

B
2

28
26

16
.0

00
0.

53
0.

53
0.

90
0.

48
0.

48
5.

0
5.

0
3.

1
1.

47
16

.0
9

0.
83

18
2.

00
96

.2
1

96
.5

3
10

0.
04

10
0.

04
10

0.
80

10
0.

80

P
ro

je
ct

Fi
le

:
S

ce
na

ri
o

4.
st

m
N

um
be

r
of

lin
es

:
28

R
un

D
at

e:
04

-0
2-

20
10

N
O

T
E

S:
In

te
ns

it
y

=
6.

28
/(

ln
le

t
ti

m
e

+
0.

10
)

A
0.

44
;

R
et

um
p
e
ri

o
d

=
iO

Y
rs

.
;

c
=

ci
r

e
=

el
lip

b
=

bo
x

H
yd

ra
tlo

w
St

or
m

Se
w

er
s

E
xt

en
si

on
v6

.0
52



S
to

rm
S

ew
er

T
ab

ul
at

io
n

S
ta

ti
o
n

L
en

D
rn

g
A

re
a

R
no

ff
A

re
a

x
C

T
c

R
ai

n
T

ot
al

C
ap

V
el

P
ip

e
In

ve
rt

E
Ie

v
H

G
L

E
le

v
G

rn
d

I
R

im
E

le
v

L
in

e
ID

co
ef

f
(I

)
fl

ow
fu

ll
L

in
e

T
o

ln
cr

T
ot

al
ln

cr
T

ot
al

In
le

t
S

y
st

S
iz

e
S

lo
p
e

D
n

U
p

D
n

U
p

D
n

U
p

L
in

e
(f

t)
(a

c)
(a

c)
(C

)
(m

m
)

(m
m

)
(i

nT
hr

)
(c

fs
)

(c
fs

)
(f

tl
s)

(i
n)

(%
)

(f
t

(f
t)

(f
t)

(f
t)

(f
t)

(f
t

P
ag

e
1

E
nd

2 3 4 4 6 6 2 9 9 9 12 12 14 15 16 15 18 18 16 21 22

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

13
.8

62

7
7

.8
5

18
6.

00
1

31
.2

80

31
.2

80

18
4
.7

2

47
.4

87

94
.0

77

21
.8

33

6.
28

8

20
.2

45

12
0.

71
C

18
.3

48

14
1.

01

24
.9

87

20
.6

43

26
.1

18

15
.8

99

4.
59

5

21
.2

55

14
0.

11

81
.7

00

87
.8

37

0.
00

0.
00

0.
84

0.
00

0.
87

0.
00

0.
98

0.
54

0.
00

0.
66

0.
99

0.
00

0.
72

0.
00

0.
00

0.
00

18
.9

0

0.
00

1.
43

18
.9

0

0.
16

0.
11

0.
02

10
3.

9

10
3.

9

3.
23

2.
39

0.
87

1.
52

0.
98

0.
54

10
0.

7

0.
66

0.
99

99
.0

1

0.
72

98
.2

9

98
.2

9

77
.9

6

18
.9

0

20
.3

3

1.
43

18
.9

0

59
.0

6

58
.9

0

58
.7

9

0.
00

0.
00

0.
70

0.
00

0.
70

0.
00

0.
90

0.
90

0.
00

7.
00

0.
90

0
.0

0

0.
70

0.
00

0.
00

0.
00

0.
70

0.
00

0.
60

0.
70

0.
90

0.
90

0.
90

0.
00

0.
00

0.
59

0.
00

0.
61

0.
00

0.
88

0
.4

9

0.
00

4.
62

0.
89

0.
00

0.
50

0.
00

0.
00

0.
00

13
.2

3

0.
00

0.
86

13
.2

3

0.
14

0.
10

0.
02

77
.4

0

77
.4

0

2.
57

1.
98

0.
61

1.
37

0.
88

0.
49

74
.8

4

4.
62

0.
89

69
.3

3

0.
50

68
.8

2

68
.8

2

54
.7

4

13
.2

3

14
.0

9

0.
86

13
.2

3

41
.5

1

41
.3

6

41
.2

6

0.
0

0
.0

5
.0

0
.0 5.
0

0.
0

5.
0

5.
0

0.
0

5.
0

5
.0 0.
0

5.
0

0.
0

0.
0

0.
0

16
.6

0
.0 10

.0

16
.6

5.
0

5.
0

5.
0

19
.2

18
.9

6.
4

6.
2

5.
0

5.
5

5.
0

5.
0

18
.9

5.
0

5.
0

18
.7

5.
0

18
.5

18
.4

18
.4

16
.6

16
.6

10
.0

16
.6

18
.1

17
.9

17
.6

2.
0

2.
0

3.
2

3.
2

3.
4

3.
3

3.
4

3.
4

2.
0

3.
4

3.
4

2.
0

3.
4

2.
1

2.
1

2.
1

2.
2

2.
2

2.
6

2.
2

2.
1

2.
1

2.
1

15
6.

6

15
7.

7

8.
08

6.
27

2.
09

4.
54

3.
03

1.
67

15
2.

6

15
.8

7

3.
06

14
1.

9

1.
73

14
1.

6

14
1.

7

11
2.

8

28
.4

8

30
.2

9

2.
27

28
.4

8

86
.1

9

86
.3

0

86
.5

2

20
5.

8

18
0.

8

19
.8

8

13
.6

4

13
.9

4

7.
67

4.
65

2.
67

19
7.

0

30
.8

2

23
.2

2

19
6.

3

13
.4

7

17
5.

8

29
3.

7

21
9.

3

34
.5

7

17
8.

5

20
1.

3

54
.7

2

11
0.

0

11
0.

2

11
0.

1

12
.7

4

14
.5

3

5.
24

4.
93

2.
65

4.
23

4.
65

3.
02

12
.1

4

12
.9

4

2.
49

11
.2

9

1.
41

11
.2

7

11
.2

8

8.
98

9.
07

4.
29

0.
72

9.
07

6.
86

6.
87

6.
89

48 48 18 18 18 18 12 12 48 15 15 48 15 48 48 48 24 36 24 24 48 48 48

2.
38

1.
35

3.
05

1.
44

1.
50

0.
45

1.
45

0.
48

1.
60

19
.4

0

11
.0

1

1.
59

3.
71

1.
28

3.
56

1.
99

1.
99

6.
10

67
.4

7

4.
99

0.
50

0.
50

0.
50

81
.9

4

84
.7

6

89
.2

5

94
.9

3

95
.3

8

95
.3

8

96
.2

2

96
.2

2

88
.5

1

89
.9

2

89
.9

2

88
.8

6

91
.5

4

90
.7

8

93
.2

2

94
.1

1

94
.7

3

94
.1

1

95
.0

8

95
.0

8

94
.5

2

95
.2

2

95
.6

3

82
.2

7

88
.5

1

94
.9

3

95
.3

8

95
.8

5

96
.2

2

96
.9

1

96
.6

7

88
.8

6

91
.1

4

92
.1

5

90
.7

8

92
.2

2

92
.5

8

94
.1

1

94
.5

2

95
.2

5

95
.0

8

98
.1

8

96
.1

4

95
.2

2

95
.6

3

96
.0

7

85
.9

4

87
.6

5

94
.8

5

96
.0

2

96
.3

4

96
.3

4

97
.0

3

97
.0

3

94
.8

5

97
.3

5

97
.3

5

97
.3

5

99
.9

8

99
.9

8

10
1.

44

10
3.

13

10
4.

11

10
3.

13

10
3.

41

10
3.

41

10
4.

11

10
4.

90

10
5.

52

85
.9

2

92
.2

8

96
.0

2

96
.3

4

96
.4

0

97
.0

3

97
.6

5

97
.2

4

95
.0

6

97
.6

7

97
.3

9

98
.3

5

99
.9

9

10
1.

15

10
1.

65

10
3.

24

10
4.

46

10
3.

16

10
3.

41

10
3.

70

10
4.

54

10
5.

15

10
5.

79

94
.4

1

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.5

0

98
.7

0

98
.7

0

97
.1

4

97
.1

4

97
.1

4

97
.1

4

96
.0

0

96
.0

0

99
.5

5

10
0.

25

10
0.

88

10
0.

25

10
0.

27

10
0.

27

10
0.

88

10
0.

20

10
0.

40

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.1

0

98
.7

0

98
.5

0

98
.5

0

97
.1

4

95
.7

7

95
.5

0

96
.0

0

95
.2

2

99
.5

5

10
0.

25

10
0.

88

1
0
0
.3

8

10
0.

27

10
0.

27

10
0.

29

10
0.

20

10
0.

40

10
0.

60

A
R

E
A

J

A
R

E
A

K

A
R

E
A

F

A
R

E
A

G

A
R

E
A

I

A
R

E
A

D

A
R

E
A

E

A
R

E
A

A
2

A
R

E
A

C

A
R

E
A

A
l

P
ro

je
ct

Fi
le

:
S

ce
n
ar

io
4.

st
m

N
um

be
r

of
li

ne
s:

28
R

un
D

at
e:

0
4

-0
2

2
0

1
0

N
O

T
E

S
:

In
te

ns
it

y
8
.0

8
/

(I
nl

et
ti

m
e

+
1.

50
)

A
0.

46
;

jj
n
p
o
d
=

2
5

Y
r
s
.

;
c

=
d
r

e
el

lip
b

=
bo

x

H
yd

ra
llo

w
St

or
m

Se
w

er
s

Ex
te

ns
io

n
v6

.0
52



S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

P
ag

e
2

S
ta

ti
o

n
L

en
D

m
9

A
re

a
R

n
o
tf

A
re

a
x

C
T

c
R

ai
n

T
ot

al
C

ap
V

el
P

ip
e

In
ve

rt
E

Ie
v

H
G

L
E

Ie
v

G
m

d
IR

im
E

Ie
v

L
in

e
ID

co
et

f
(I

)
fl

ow
fu

ll
L

in
e

T
o

ln
cr

T
ot

al
ln

cr
T

ot
al

In
le

t
S

y
st

S
iz

e
S

lo
p

e
D

n
U

p
D

n
U

p
D

n
U

p
L

in
e

(f
t)

(a
c)

(a
c)

(C
)

(m
m

)
(m

m
)

(i
nl

hr
)

(c
fs

)
(c

fs
)

(t
tl

s)
(i

n)
(%

)
(f

t)
(f

t)
(f

t)
(f

t
ft

)
(f

t)

24
23

13
.5

91
0.

00
58

.7
7

0.
00

0.
00

41
.2

5
0.

0
17

.6
2.

1
86

.5
5

11
1.

7
6.

89
48

0.
52

96
.0

7
96

.1
4

10
6.

16
10

6.
20

10
0.

60
10

0.
62

25
24

15
.2

50
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

1
42

.9
9

52
.3

3
6.

08
36

0.
52

96
.1

4
96

.2
2

10
6.

94
10

7.
00

10
0.

62
10

0.
80

A
R

E
A

B1

26
24

33
.2

42
0.

00
29

.6
5

0.
00

0.
00

20
.8

6
0.

0
17

.5
2.

1
43

.9
4

71
.4

1
3.

50
48

0.
21

96
.1

4
96

.2
1

10
6.

94
10

6.
97

10
0.

62
10

0.
80

27
26

19
.0

00
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

1
42

.9
9

52
.4

2
6.

08
36

0.
53

96
.2

1
96

.3
1

10
7.

16
10

7.
23

10
0.

80
10

0.
80

A
R

E
A

B
2

28
26

16
.0

00
0.

53
0.

53
0.

90
0.

48
0.

48
5.

0
5.

0
3.

4
1.

64
16

.0
9

0.
93

18
2.

00
96

.2
1

96
.5

3
10

7.
16

10
7.

16
10

0.
80

10
0.

80

P
ro

je
ct

Fi
le

:
S

ce
n
ar

io
4.

st
m

N
um

be
r

of
li

ne
s:

28
R

un
D

at
e:

04
-0

2-
20

10

N
O

T
E

S
:

In
te

ns
it

y
=

8
.0

8
/

(I
nl

et
ti

m
e

+
1.

50
)

A
0.

46
;

R
et

ur
n

pe
ri

od
=

25
Y

rs
.

;
c

=
d
r

e
=

el
lip

b
=

bo
x

H
yd

ra
f l

ow
St

or
m

Se
w

er
s

E
xt

en
si

of
i

v6
05

2



P
ag

e
1

S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

S
ta

ti
o
n

L
en

D
rn

g
A

re
a

R
no

ff
A

re
a

x
C

T
c

R
ai

n
T

ot
al

C
ap

V
el

P
ip

e
In

ve
rt

E
le

v
H

G
L

E
le

v
G

rn
d

I
R

im
E

le
v

L
in

e
ID

co
ef

f
(I

)
fl

ow
fu

ll
L

in
e

T
o

ln
cr

T
ot

al
ln

cr
T

ot
al

In
le

t
S

y
st

S
iz

e
S

lo
p

e
D

n
U

p
D

n
U

p
D

n
U

p
L

in
e

(f
t)

(a
c)

(a
c)

(C
)

(m
m

)
(m

m
)

(i
nm

r)
(c

fs
)

(c
fs

)
(f

tI
s)

(i
n)

(%
)

(f
t)

(t
t)

(f
t)

(f
t)

(t
t

(f
t)

E
nd

1 2 3 4 4 6 6 2 9 9 9 12 12 14 15 16 15 18 18 16 21 22

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

13
.8

62

27
7.

85
5

18
6.

O
O

C

31
.2

80

31
.2

80

18
4.

72
1

47
.4

87

94
.0

77

21
.8

33

6.
28

8

20
.2

45

12
0.

71
1

18
.3

48

14
1.

01
1

24
.9

87

20
.6

43

26
.1

18

15
.8

99

4.
59

5

21
.2

55

14
0.

11

81
.7

00

87
.8

37

10
3.

9

10
3.

9

3.
23

2.
39

0.
87

1.
52

0.
98

0.
54

10
0.

7

0.
66

0.
99

99
.0

1

0.
72

98
.2

9

98
.2

9

77
.9

6

18
.9

0

20
.3

3

1.
43

18
.9

0

59
.0

6

58
.9

0

58
.7

9

0.
00

0.
00

0.
84

0.
00

0.
87

0.
00

0.
98

0.
54

0.
00

0.
66

0.
99

0.
00

0.
72

0.
00

0.
00

0.
00

18
.9

0

0.
00

1.
43

18
.9

0

0.
16

0.
11

0.
02

0.
00

0.
00

0.
70

0.
00

0.
70

0.
00

0.
90

0.
90

0.
00

7.
00

0.
90

0.
00

0.
70

0.
00

0.
00

0.
00

0.
70

0.
00

0.
60

0.
70

0.
90

0.
90

0.
90

0.
00

0.
00

0.
59

0.
00

0.
61

0.
00

0.
88

0.
49

0.
00

4.
62

0.
89

0.
00

0.
50

0.
00

0.
00

0.
00

13
.2

3

0.
00

0.
86

13
.2

3

0.
14

0.
10

0.
02

77
.4

0

77
.4

0

2.
57

1.
98

0.
61

1.
37

0.
88

0.
49

74
.8

4

4.
62

0.
89

69
.3

3

0.
50

68
.8

2

68
.8

2

54
.7

4

13
.2

3

14
.0

9

0.
86

13
.2

3

41
.5

1

41
.3

6

41
.2

6

0.
0

0.
0

5.
0

0.
0

5.
0

0.
0

5.
0

5.
0

0.
0

5.
0

5.
0

0.
0

5.
0

0.
0

0.
0

0.
0

16
.6

0.
0

10
.0

16
.6

5.
0

5.
0

5.
0

19
.1

18
.8

6.
7

6.
6

5.
0

5.
7

5.
0

5.
0

18
.7

5.
0

5.
0

18
.6

5.
0

18
.4

18
.4

18
.3

16
.6

16
.6

10
.0

16
.6

18
.0

17
.8

17
.6

2.
2

2.
2

3.
4

3.
4

3.
8

3.
7

3.
8

3.
8

2.
2

3.
8

3.
8

2.
2

3.
8

2.
2

2.
2

2.
2

2.
3

2.
3

2.
9

2.
3

2.
2

2.
3

2.
3

16
9.

6

17
0.

8

8.
74

6.
78

2.
34

5.
00

3.
39

1.
87

16
5.

2

17
.7

5

3.
42

15
3.

6

1.
94

15
3.

2

15
3.

3

12
2.

0

30
.7

6

32
.7

2

2.
47

30
.7

6

93
.2

0

93
.2

8

93
.4

9

20
5.

8

18
0.

8

19
.8

8

13
.6

4

13
.9

4

7.
67

4.
65

2.
67

19
7.

0

30
.8

2

23
.2

2

19
6.

3

13
.4

7

17
5.

8

29
3.

7

21
9.

3

34
.5

7

17
8.

5

20
1.

3

54
.7

2

11
0.

0

11
0.

2

11
0.

1

13
.7

0

15
.0

9

5.
08

4.
38

1.
61

3.
50

4.
73

2.
44

13
.1

5

14
.4

7

2.
79

12
.2

3

1.
58

12
.1

9

12
.2

0

9.
71

9.
79

4.
63

0.
79

9.
79

7.
42

7.
42

7.
44

48 48 18 18 18 18 12 12 48 15 15 48 15 48 48 48 24 36 24 24 48 48 48

2.
38

1.
35

3.
05

1.
44

1.
50

0.
45

1.
45

0.
48

1.
60

19
.4

0

11
.0

1

1.
59

3.
71

1.
28

3.
56

1.
99

1.
99

6.
10

67
.4

7

4.
99

0.
50

0.
50

0.
50

81
.9

4

84
.7

6

89
.2

5

94
.9

3

95
.3

8

95
.3

8

96
.2

2

96
.2

2

88
.5

1

89
.9

2

89
.9

2

88
.8

6

91
.5

4

90
.7

8

93
.2

2

94
.1

1

94
.7

3

94
.1

1

95
.0

8

95
.0

8

94
.5

2

95
.2

2

95
.6

3

82
.2

7

88
.5

1

94
.9

3

95
.3

8

95
.8

5

96
.2

2

96
.9

1

96
.6

7

88
.8

6

91
.1

4

92
.1

5

90
.7

8

92
.2

2

92
.5

8

94
.1

1

94
.5

2

95
.2

5

95
.0

8

98
.1

8

96
.1

4

95
.2

2

95
.6

3

96
.0

7

85
.9

4

87
.8

6

95
.2

9

96
.4

9

96
.8

5

96
.8

5

97
.3

8

97
.3

8

95
.2

9

98
.2

3

98
.2

3

98
.2

3

10
1.

31

10
1.

31

10
3.

02

10
5.

00

10
6.

14

10
5.

00

10
5.

32

10
5.

32

10
6.

14

10
7.

07

1
0

7
7

9

86
.0

0

92
.3

2

96
.2

8

96
.4

7

96
.8

4

97
.1

9

97
.6

9

97
.5

8

95
.5

4

98
.6

3

98
.2

8

99
.4

0

10
1.

32

10
2.

68

10
3.

27

10
5.

13

10
6.

55

10
5.

03

10
5.

33

10
5.

66

10
6.

64

10
7.

37

10
8.

11

94
.4

1

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.5

0

98
.7

0

98
.7

0

97
.1

4

97
.1

4

97
.1

4

97
.1

4

96
.0

0

96
.0

0

99
.5

5

10
0.

25

10
0.

88

10
0.

25

10
0.

27

10
0.

27

10
0.

88

10
0.

20

10
0.

40

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.1

0

98
.7

0

98
.5

0

98
.5

0

97
.1

4

95
.7

7

95
.5

0

96
.0

0

95
.2

2

99
.5

5

10
0.

25

10
0.

88

10
0.

38

10
0.

27

10
0.

27

10
0.

29

10
0.

20

10
0.

40

10
0.

60

A
R

E
A

J

A
R

E
A

K

A
R

E
A

F

A
R

E
A

G

A
R

E
A

I

A
R

E
A

D

A
R

E
A

E

A
R

E
A

A
2

A
R

E
A

C

A
R

E
A

A
l

P
ro

je
ct

Fi
le

:
S

ce
na

ri
o

4.
st

m
N

um
be

r
of

lin
es

:
28

R
un

D
at

e:
04

-0
2-

20
10

N
O

T
E

S:
In

te
ns

it
y

=
7.

67
/(

In
le

t
ti

m
e

+
0.

10
)A

0.
42

;
R

et
ur

n
pe

ri
od

=
50

Y
rs

.
;

c
=

ci
r

e
=

el
lip

b
=

bo
x

H
yd

ra
tlo

w
St

or
m

Se
w

er
s

E
xt

en
si

on
v6

.0
52



S
to

rm
S

ew
er

T
ab

ul
at

io
n

P
ag

e
2

S
ta

ti
o

n
L

en
D

rn
g

A
re

a
R

no
ff

A
re

a
x

C
T

c
R

ai
n

T
ot

al
C

ap
V

el
P

ip
e

In
ve

rt
E

le
v

H
G

L
E

le
v

G
rn

d
IR

im
E

le
v

L
in

e
ID

co
ef

f
(I

)
fl

ow
fu

ll
L

in
e

T
o

In
cr

T
ot

al
ln

cr
T

o
ta

l
In

le
t

S
y
st

S
iz

e
S

lo
p

e
D

n
U

p
O

n
U

p
O

n
U

p
L

in
e

(f
t)

(a
c)

(a
c)

(C
)

(m
m

)
(m

m
)

(i
n/

hr
)

(c
fs

)
(c

fs
)

(f
tl

s)
(i

n)
(%

)
(f

t)
(f

t)
(f

t)
(f

t
(f

t)
(f

t)

24
23

13
.5

91
0.

00
58

.7
7

0.
00

0.
00

41
.2

5
0.

0
17

.6
2.

3
93

.5
2

11
1.

7
7.

44
48

0.
52

96
.0

7
96

.1
4

10
8.

54
10

8.
59

10
0.

60
10

0.
62

25
24

15
.2

50
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

3
46

.4
3

52
.3

3
6.

57
36

0.
52

96
.1

4
96

.2
2

10
9.

45
10

9.
51

10
0.

62
10

0.
80

A
R

E
A

B1

26
24

33
.2

42
0.

00
29

.6
5

0.
00

0.
00

20
.8

6
0.

0
17

.4
2.

3
47

.4
7

71
.4

1
3.

78
48

0.
21

96
.1

4
96

.2
1

10
9.

45
10

9.
48

10
0.

62
10

0.
80

27
26

19
.0

00
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

3
46

.4
3

52
.4

2
6.

57
36

0.
53

96
.2

1
96

.3
1

10
9.

70
10

9.
78

10
0.

80
10

0.
80

A
R

E
A

B
2

28
26

16
.0

00
0.

53
0.

53
0.

90
0.

48
0.

48
5.

0
5.

0
3.

8
1.

83
16

.0
9

1.
04

18
2.

00
96

.2
1

96
.5

3
10

9.
70

10
9.

71
10

0.
80

10
0.

80

P
ro

je
ct

Fi
le

:
S

ce
na

ri
o

4.
st

m
N

um
be

r
of

lin
es

:
28

R
un

D
at

e:
04

-0
2-

20
10

N
O

T
E

S:
In

te
ns

it
y

=
7.

67
/

(I
nl

et
ti

m
e

÷
0.

10
)

A
0.

42
;

R
et

ur
n

pe
ri

od
=

S
O

Y
rs

.
;

C
=

ci
r

e
=

el
lip

b
=

bo
x

H
yd

ra
fl

ow
St

or
m

Se
w

er
s

E
xt

en
si

on
v6

.0
52



S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

S
ta

ti
o
n

L
en

D
rn

g
A

re
a

R
no

ff
A

re
a

x
C

T
c

R
ai

n
T

ot
al

C
ap

V
el

P
ip

e
In

ve
rt

E
le

v
H

G
L

E
le

v
G

m
d

IR
im

E
le

v
L

in
e

ID
co

ef
f

(I
)

fl
ow

fu
ll

L
in

e
T

o
ln

cr
T

ot
al

ln
cr

T
ot

al
In

le
t

S
y

st
S

iz
e

S
lo

p
e

D
n

U
p

D
n

U
p

D
n

U
p

L
in

e
(f

t)
(a

c)
(a

c)
(C

)
(m

m
)

(m
m

)
(i

nT
hr

)
(c

fs
)

(c
ts

)
(f

tl
s)

(i
n)

(%
)

(I
t)

(I
t)

ft
)

(f
t)

(f
t

(f
t

P
ag

e
1

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

E
nd

2 3 4 4 6 6 2 9 9 9 12 12 14 15 16 15 18 18 16 21 22

13
.8

62

77
7.

85
9

18
6.

O
O

C

31
.2

80

31
.2

80

18
4.

72
1

47
.4

87

94
.0

77

21
.8

33

6.
28

8

20
.2

45

12
0.

71
1

18
.3

48

14
1.

01
9

24
.9

87

20
.6

43

26
.1

18

15
.8

99

4.
59

5

21
.2

55

14
0.

11

81
.7

00

87
.8

37

0.
00

0.
00

0.
84

0.
00

0.
87

0.
00

0.
98

0.
54

0.
00

0.
66

0.
99

0.
00

0.
72

0.
00

0.
00

0.
00

18
.9

0

0.
00

1.
43

18
.9

0

0.
16

0.
11

0.
02

10
3.

9

10
3.

9

3.
23

2.
39

0.
87

1.
52

0.
98

0.
54

10
0.

7

0.
66

0.
99

99
.0

1

0.
72

98
.2

9

98
.2

9

77
.9

6

18
.9

0

20
.3

3

1.
43

18
.9

0

59
.0

6

58
.9

0

58
.7

9

0.
00

0.
00

0.
70

0.
00

0.
70

0.
00

0.
90

0.
90

0.
00

7.
00

0.
90

0.
00

0.
70

0.
00

0.
00

0.
00

0.
70

0.
00

0.
60

0.
70

0.
90

0.
90

0.
90

0.
00

0.
00

0.
59

0.
00

0.
61

0.
00

0.
88

0.
49

0.
00

4.
62

0.
89

0.
00

0.
50

0.
00

0.
00

0.
00

13
.2

3

0.
00

0.
86

13
.2

3

0.
14

0.
10

0.
02

77
.4

0

77
.4

0

2.
57

1.
98

0.
61

1.
37

0.
88

0.
49

74
.8

4

4.
62

0.
89

69
.3

3

0.
50

68
.8

2

68
.8

2

54
.7

4

13
.2

3

14
.0

9

0.
86

13
.2

3

41
.5

1

41
.3

6

41
.2

6

0.
0

0.
0

5.
0

0.
0

5.
0

0.
0

5.
0

5.
0

0.
0

5.
0

5.
0

0.
0

5.
0

0.
0

0.
0

0.
0

16
.6

0.
0

10
.0

16
.6

5.
0

5.
0

5.
0

18
.9

18
.6

6.
7

6.
6

5.
0

5.
6

5.
0

5.
0

18
.6

5.
0

5.
0

18
.5

5.
0

18
.3

18
.3

18
.2

16
.6

16
.6

10
.0

16
.6

18
.0

17
.8

17
.6

2.
4

2.
4

3.
7

3.
7

4.
2

4.
0

4.
2

4.
2

2.
4

4.
2

4.
2

2.
4

4.
2

2.
5

2.
5

2.
5

2.
6

2.
6

3.
2

2.
6

2.
5

2.
5

2.
5

18
7.

3

18
8.

5

9.
51

7.
39

2.
55

5
.4

7

3.
69

2.
03

18
2.

4

19
.3

4

3.
73

16
9.

5

2.
11

16
8.

9

16
9.

0

13
4.

5

33
.8

3

35
.9

9

2.
70

33
.8

3

10
2.

7

10
2.

7

10
2.

9

20
5.

8

18
0.

8

19
.8

8

13
.6

4

13
.9

4

7.
67

4.
65

2.
67

19
7.

0

30
.8

2

23
.2

2

19
6.

3

13
.4

7

17
5.

8

29
3.

7

21
9.

3

34
.5

7

17
8.

5

20
1.

3

54
.7

2

11
0.

0

11
0.

2

11
0.

1

15
.0

3

15
.6

6

5.
38

4.
18

1.
44

3.
09

4.
70

2.
59

14
.5

1

15
.7

6

3.
04

13
.4

9

1.
72

13
.4

4

13
.4

5

10
.7

1

10
.7

7

5.
09

0.
86

10
.7

7

8.
17

8.
18

8.
19

48 48 18 18 18 18 12 12 48 15 15 48 15 48 48 48 24 36 24 24 48 48 48

2.
38

1.
35

3.
05

1.
44

1.
50

0.
45

1.
45

0.
48

1.
60

19
.4

0

11
.0

1

1.
59

3.
71

1.
28

3.
56

1.
99

1.
99

6.
10

67
.4

7

4.
99

0.
50

0.
50

0.
50

81
.9

4

84
.7

6

89
.2

5

94
.9

3

95
.3

8

95
.3

8

96
.2

2

96
.2

2

88
.5

1

89
.9

2

89
.9

2

88
.8

6

91
.5

4

90
.7

8

93
.2

2

94
.1

1

94
.7

3

94
.1

1

95
.0

8

95
.0

8

94
.5

2

95
.2

2

95
.6

3

82
.2

7

88
.5

1

94
.9

3

95
.3

8

95
.8

5

96
.2

2

96
.9

1

96
.6

7

88
.8

6

91
.1

4

92
.1

5

90
.7

8

92
.2

2

92
.5

8

94
.1

1

94
.5

2

95
.2

5

95
.0

8

98
.1

8

96
.1

4

95
.2

2

95
.6

3

96
.0

7

85
.9

4

88
.2

2

96
.2

8

97
.8

0

98
.2

1

98
.2

1

98
.7

4

98
.7

4

96
.2

8

99
.8

5

99
.8

5

99
.8

5

10
3.

60

10
3.

60

10
5.

69

10
8.

10

10
9.

48

10
8.

10

10
8.

49

10
8.

49

10
9.

48

11
0.

61

11
1.

49

86
.0

8

92
.7

8

97
.5

8

97
.9

3

98
.2

2

98
.6

3

99
.1

7

99
.0

0

96
.5

8

10
0.

33

99
.9

1

10
1.

28

10
3.

62

10
5.

27

10
5.

98

10
8.

25

10
9.

98

10
8.

13

10
8.

49

10
8.

89

11
0.

09

11
0.

97

11
1.

87

94
.4

1

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.5

0

98
.7

0

98
.7

0

97
.1

4

97
.1

4

97
.1

4

97
.1

4

96
.0

0

96
.0

0

99
.5

5

10
0.

25

10
0.

88

10
0.

25

10
0.

27

10
0.

27

10
0.

88

10
0.

20

10
0.

40

94
.3

1

97
.1

4

98
.1

0

98
.5

0

98
.1

0

98
.7

0

98
.5

0

98
.5

0

97
.1

4

95
.7

7

95
.5

0

96
.0

0

95
.2

2

99
.5

5

10
0.

25

10
0.

88

10
0.

38

10
0.

27

10
0.

27

10
0.

29

10
0.

20

10
0.

40

10
0.

60

A
R

E
A

J

A
R

E
A

K

A
R

E
A

F

A
R

E
A

G

A
R

E
A

I

A
R

E
A

D

A
R

E
A

E

A
R

E
A

A
2

A
R

E
A

C

A
R

E
A

A
l

P
ro

je
ct

Fi
le

:
S

ce
n
ar

io
4.

st
m

N
um

be
r

of
li

ne
s:

28
R

un
D

at
e:

04
-0

2-
20

10

N
O

T
E

S
:

In
te

ns
it

y
=

8
.2

4
/

(I
nl

et
ti

m
e

+
0.

10
)

A
0.

42
;

R
et

ur
n

p
er

io
d

=
10

0
Y

rs
.

;
c

=
ci

r
e

el
lip

b
=

bo
x

H
yd

ra
tlo

w
St

or
m

Se
w

er
s

Ex
te

ns
io

n
v6

.0
52



S
to

rm
S

ew
er

T
ab

u
la

ti
o
n

P
ag

e
2

S
ta

ti
o

n
L

en
D

rn
g

A
re

a
R

no
ff

A
re

a
x

C
T

c
R

ai
n

T
ot

al
C

ap
V

el
P

ip
e

In
ve

rt
E

le
v

H
G

L
E

le
v

G
rn

d
I

R
im

E
le

v
L

in
e

ID
co

ef
f

(I
)

fl
ow

fu
ll

L
in

e
T

o
ln

cr
T

ot
al

ln
cr

T
ot

al
In

le
t

S
y
st

S
iz

e
S

lo
p
e

D
n

U
p

D
n

U
p

D
n

U
p

L
in

e
(f

t)
(a

c)
(a

c)
(C

)
(m

m
)

(m
m

)
(i

nl
hr

)
(c

fs
)

(c
fs

)
(f

tl
s)

(i
n)

(%
)

(f
t)

(f
t)

(t
t

(f
t)

(f
t

(f
t)

24
23

13
.5

91
0.

00
58

.7
7

0.
00

0.
00

41
.2

5
0.

0
17

.6
2.

5
10

2.
9

11
1.

7
8.

19
48

0.
52

96
.0

7
96

.1
4

11
2.

39
11

2.
45

10
0.

60
10

0.
62

25
24

15
.2

50
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

5
51

.0
9

52
.3

3
7.

23
36

0.
52

96
.1

4
96

.2
2

11
3.

49
11

3.
57

10
0.

62
10

0.
80

A
R

E
A

B1

26
24

33
.2

42
0.

00
29

.6
5

0.
00

0.
00

20
.8

6
0.

0
17

.4
2.

5
52

.2
3

71
.4

1
4.

16
48

0.
21

96
.1

4
96

.2
1

11
3.

49
11

3.
53

10
0.

62
10

0.
80

27
26

19
.0

00
29

.1
2

29
.1

2
0.

70
20

.3
8

20
.3

8
17

.4
17

.4
2.

5
51

.0
9

52
.4

2
7.

23
36

0.
53

96
.2

1
96

.3
1

11
3.

80
11

3.
90

10
0.

80
10

0.
80

A
R

E
A

B
2

28
26

16
.0

00
0.

53
0.

53
0.

90
0.

48
0.

48
5.

0
5.

0
4.

2
2.

00
16

.0
9

1.
13

18
2.

00
96

.2
1

96
.5

3
11

3.
80

11
3.

81
10

0.
80

10
0.

80

P
ro

je
ct

Fi
le

:
S

ce
n
ar

io
4.

st
m

N
um

be
r

of
li

ne
s:

28
R

un
D

at
e:

04
-0

2-
20

10

N
O

T
E

S
:

In
te

ns
it

y
=

8.
24

/
(I

nl
et

ti
m

e
+

0.
10

)
A

0.
42

;
R

e
t
u

r
n
i

9d
=

10
0

Y
rs

.
;

c
=

d
r

e
el

lip
b

=
bo

x

H
yd

ra
fio

w
St

or
m

Se
w

er
s

E
xt

en
si

on
vB

05
2



  

 
 
 
 
 
 

Appendix H 
Hydraflow Storm Sewer Inlet Calculations 

– Scenario 1 
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Appendix I 
Hydraflow Storm Sewer Inlet Calculations 

– Scenario 2 
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Appendix J 
Hydraflow Storm Sewer Inlet Calculations 

– Scenario 3 
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Appendix K 
Hydraflow Storm Sewer Inlet Calculations 

– Scenario 4 
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Appendix L 
Field Notes 
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Appendix M 
FEMA Map 
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Inlet Spread & Depth 

(Diagram from Hydraflow Storm Sewers Extension for Civil 3D 2008) 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 – Inlet Schematic 
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