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APPENDIX D 

Proposed Hydrology Exhibit B 
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Introduction 
 

The Santa Paula West project is a planned commercial and industrial development containing a 

mixture of industrial, research and development, retail, office and commercial uses.  The Specific 

Plan project site is located just outside the limits, but within the sphere of influence, of the City of 

Santa Paula.  The land use is currently agricultural.  The property is bounded by industrial 

development on the east, Adams Barranca on the west, Telegraph Road to the north, and 

Highway 126 to the south.  Splitting the northerly section of the specific plan area east/west is the 

railroad operated by the Ventura County Transportation Commission Railroad (VCTC).    The 

property ranges in elevation from approximately 250 to 222 feet above mean sea level  and 

generally slopes from the north to the south.  The Regional Location Map is shown below as 

Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1 - REGIONAL LOCATION MAP 
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Project Description 

 

The Santa Paula West Business Park Specific Plan encompasses approximately 58 acres of land 

in unincorporated Ventura County west of the City of Santa Paula.  The proposed Specific Plan 

would permit the development of a variety of clean office, industrial and retail buildings ranging 

in size. 

Access to the site is provided by Beckwith Road, Telegraph Road, and Faulkner Road. Figure 2 

shows the project location.   

  
FIGURE 2 – PROJECT LOCATION MAP 

 

Purpose 

 
This study provides an evaluation of the existing drainage conditions and the design of a 

preliminary storm drain system within the Santa Paula West Business Park Specific Plan project.  
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The general approach of the proposed condition is to maintain the existing drainage pattern 

without having adverse affects offsite. 

 

Existing site conditions show that the project site is located in a floodplain, Zone A.  Based on 

our analysis of Adams Canyon Barranca using flows generated by an Existing Condition study by 

Jensen Design & Survey reviewed and approved by the County of Ventura Watershed Protection 

District in December 2011 (see Appendix A), the floodplain limits currently shown by FEMA 

are inaccurate.  This report also summarizes the flow information that will be used in Adams 

Barranca for a HEC-RAS analysis for a CLOMR/LOMR to be filed at a later date to modify the 

current FIRM maps.   

 

Future site runoff will be conveyed through the project via surface drainage and underground 

structures connecting into the existing culverts under Highway 126.  This report includes 

hydrologic analysis and supporting calculations to demonstrate how the project’s contributions to 

stormwater runoff resulting from development will be controlled and match existing conditions at 

major outlet points. 

 

Hydrology Methodology 

The existing conditions of the Santa Paula West Business Park Specific Plan were determined 

according to the Ventura County Watershed Protection District 2010 Hydrology Manual, the City 

of Santa Paula Master Plan for Drainage, the County’s Time of Concentration Calculator, and 

Hec-Ras.  

 Soil Group Types 3 & 4 are used for drainage areas in this study 

 Existing condition coefficients were obtained from Appendix A, Exhibit 6A of the 

‘VCWPD Hydrology Manual’. 

 Proposed condition coefficients were obtained from Appendix A, Exhibit 6A of the 

‘VCWPD Hydrology Manual’. 

 Time of Concentration (Tc) values were calculated with the Tc Calculator program for 

each drainage area. 

 Water quality treatment will be flow based and volume based, according to current 

SQUIMP guidelines at the time of Tentative Map submittal. Various areas can be used 
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for treatment, infiltration, and detention that will meet or exceed the County’s SQUIMP 

requirements according to the Ventura County Technical Manual. 

Existing Drainage Conditions 

 

The Santa Paula West Business Park site is located within the greater Santa Clara River 

watershed. The onsite drainage is a tributary to the Santa Clara River, and has been divided into 

four drainage areas:  Adams Canyon Barranca (Area A), Todd Lane Drain (Area D), Highway 

126 West culverts (Area B), and Highway 126 east culverts (Area C).  The limits of the drainage 

subareas were determined by a flown aerial topo (NGVD 1929 datum) and a site visit.  In 

performing the hydrology analysis for the existing condition, all of the drainage areas within the 

property limits were analyzed for a ten through a hundred year storm events. The subarea 

properties and the calculated runoff are shown in Table 1 and in Appendix A.   

The 58 acre project site is currently used for agriculture and varies in land gradient sloping north 

to south with the railroad and the Highway being higher than adjacent grade and acting as dams.   

The railroad has two culverts (2-12” CMP and 1-24” CMP) to transport the onsite water from the 

north to the south, not including the crossing for Adams Barranca.  These culverts are about 50% 

blocked with sediment and currently do not function at capacity.  There are also four existing 

culverts of various sizes under Highway 126 that are blocked with sediment and do not function 

at capacity, causing ponding north of the Highway during storm events.  The outlets of the 

culverts are on the south side of Highway 126 and drain through historic agricultural drainage 

channels ending in the Santa Clara River and do not connect to Adams Barranca. 

A small portion of the property drains west into Adams Barranca (Area A on Exhibit A).  Adams 

Barranca is a raised channel with the top of the channel being an average 2.0’ higher than the 

adjacent grade on the property for approximately 480’ extending north from HWY 126.  This 

property is subject to flooding during a 100 year storm event from Adams Barranca, according to 

the current FIRM maps (Map Numbers 06111C0778E and 06111C0779E – Appendix E).  A 

HEC-RAS analysis was completed using flow information from a VcRAT analysis completed by 

Jensen Design & Survey to support a change in the floodplain limits.  A more detailed analysis 

will be completed at the Tentative Map level of review and will be coordinated with the County 

and City.  The existing condition report for the flow rates used in the HEC-RAS analysis has been 

reviewed and approved by the County Watershed Protection District on December 6, 2011. 

The Highway 126 westerly culverts (1-24” CMP, and 1-48”x24” Arch CMP), drainage area B, 

handle the flows from approximately 27.3 acres.  Overflow from pipe inlet blockage travels 
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easterly to two other culverts under Highway 126 or farther east to the inlet at the end of Faulkner 

Road into a 72” RCP leading to Todd Lane Drain. 

The Highway 126 easterly culverts (2–52”x30” Arch CMP), drainage areas C and D, handle the 

flows from approximately 31 acres.  Overflow from pipe inlet blockage travels easterly to the 

inlet at the end of Faulkner Road into a 72” RCP leading to Todd Lane Drain. 

The time of concentration for each overall drainage area within the property boundaries was 

calculated using VcRAT Time of Concentration calculator from Ventura County to obtain a time 

of concentration and a peak flow rate.  That peak flow rate was used to calculate a cfs/acre which 

was then applied to each drainage subarea, respectively as shown in Appendix A.  

The Santa Paula Master Storm Drain Plan shows 75% of the specific plan area to be draining to 

Todd Lane Drain.  Todd Lane Drain has a maximum design capacity of 393 cfs in a 100 year 

storm.  After an analysis of the onsite drainage patterns, Todd Lane Drain receives flows from the 

project site only in the event of blockage at the Highway 126 culverts.  

Highway 126 westbound lane drains northerly through an asphalt down drain into Culvert 2.  

With the proposed improvements for the project, an inlet will need to be added to capture this 

flow and route it under the freeway per existing conditions. 

The existing flow areas and peak flows for the existing condition are shown in Appendix A and 

Table 1.  

Table 1A – Santa Paula West Business Park Specific Plan Existing Runoffs 

 

Watershed Subarea Area (ac.) 
10-year 50-year 100-year 

Q10 (cfs) Q50 (cfs) Q100 (cfs) 

ADAMS 
BARRANCA 

A 2.82 2.8 4.8 6.5 

WEST 126 
CULVERTS (2,8) 

B1  16.4 14.0 23.5 30.4 
B2 10.88 9.3 15.6 20.2 

TOTAL 27.28 23.3 39.0 50.6 

EAST 126 
CULVERTS (5,6) 

C1a 10.7 7.8 14.5 19.0 

C1b 4.1 3.0 5.5 7.3 

C1c 0.91 0.7 1.2 1.6 

C2 7.6 5.6 10.3 13.5 

D 7.26 7.9 14.0 19.6 

TOTAL 30.6 24.9 45.5 60.9 
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Proposed Drainage Conditions 

 

The proposed grading and drainage (see Appendix D, Exhibit B) shows the site maintaining the 

flow pattern.  The project has a slope of 3%.  The site will be mostly fill in order to raise the 

buildings away from any flooding potential.  Various catch basin locations and a local storm drain 

system, designed to current City of Santa Paula Standards will convey the stormwater to five 

different outlet points, as shown on Exhibit B.   The storm drain system is a network of PVC pipe 

routed within the project site and flows by gravity.  A parallel channel has been incorporated into 

plans to improve the Adams Barranca flooding condition, and will be furthered explained later in 

this report.No onsite stormwater will be directed to the Barranca.   

 

The project will take advantage of planter areas throughout to allow for infiltration and treatment 

of rain water to comply with the County of Ventura MS4 permit.  Before the stormwater leaves 

the site, it will be detained in small localized landscaped basins and three larger basins onsite to 

allow for infiltration and peak flow control per current MS4 standards at the time of Tentative 

Map submittal.  Storm drain sizes and slopes will be determined once site layout is finalized at 

the Tentative Map level. 

 

The five outlet points for onsite water discharge are Todd Lane Drain (Pipe 9), three existing 

culvert locations under Highway 126 (pipes 2,5,&8).  Proposed condition stormwater discharge at 

each outlet point will not increase from the existing peak outflow (Appendix C), due to the 

implementation of detention basins.  Preliminary calculations have been done to size the proposed 

detention basins, however a more detailed analysis will be required at the Tentative Map level, 

once the site layout is completed.  There are two surface detention basins located on site and one 

subsurface detention basin located on the east end of the development (see Appendix D, Exhibit 

B). 

 

Most of the existing condition drainage issues onsite are due to sediment build up in the existing 

storm drain pipes under Highway 126.  By developing the site, undergrounding existing open 

inlet pipes at Highway 126, and providing a system for treatment and flow control, the site will 

not be exposed to sediment and the usual culvert blockage that can cause ponding north of 

Highway 126 will be eliminated.  
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The time of concentration for drainage areas C and D within the property boundaries was 

calculated using VcRAT Time of Concentration calculator from Ventura County to obtain a time 

of concentration and a peak flow rate for developed condition. The peak flow rate for these two 

areas was used to calculate a cfs/acre, which was then applied to each drainage subarea, 

respectively as shown in Appendix C and Table 2A. For area B the time of concentration was 

also calculated using VcRAT Time of Concentration calculator from Ventura County. Are B was 

subdivided into B1 and B2 to obtain a time of concentration for each subarea. This time was used 

to calculate a peak flow rate for the developed condition  

Table 2A – Santa Paula West Business Park Specific Plan  Proposed Runoffs 

 

Watershed Subarea Area (ac.) 
10-year 50-year 100-year 

Q10 
(cfs) 

Q50 
(cfs) 

Q100 (cfs) 

ADAMS 
BARRANCA 

A 2.5 2.7 3.4 3.8 

WEST 126 
CULVERTS 

(2) 

B1a 8.5 19.0 28.9 35.5 

B1b 1.9 8.2 11.7 14.1 

B1c 7.6 17.7 27.8 34.6 

B1 Total 17.9 33.0 68.3 84.1 

WEST 126 
CULVERTS 

(8) 

B2a 5.5 12.1 17.2 19.4 

B2b 4.0 13.4 16.4 18.4 

B2 Total  9.5 25.5 33.7 37.8 

  
TOTAL 

UNDETAINED 
27.4 58.5 102.0 122.0 

EAST 126 
CULVERTS 

(5) 

C1 15.7 32.7 52.7 59.8 

C2 9.2 19.3 31.1 35.3 

TOTAL 24.9 52.0 84.0 95.0 

TODD LANE 
DRAIN 

D 5.6 10.6 16.6 18.7 
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Table 2B – Santa Paula West Business Park Specific Plan Proposed Runoffs  

(Includes Detention) 

Watershed Subarea 
Area 
(ac.) 

10-year 50-year 
100-
year 

Q10 
(cfs) 

Q50 
(cfs) 

Q100 
(cfs) 

ADAMS 
BARRANCA 

A 2.5 -- -- -- 

WEST 126 
CULVERTS (2,8) 

B1 Total 17.9 11.8 21.2 20.5 

B2 Total  9.5 8.6 17.6 16.2 
B 

TOTAL 
27.4 20.4 38.8 36.7 

EAST 126 
CULVERTS (5) 

C 
TOTAL 

24.9 26.8 41.7 46.0 

TODD LANE 
DRAIN 

D 5.6 10.6 16.6 18.7 

 

 

Water Quality 

Water quality measures for the Santa Paula West Business Park development will consist of Best 

Management Practices (BMPs) that are listed in the Ventura County Stormwater Quality Urban 

Impact Mitigation Plan (SQUIMP).  This plan was devised to address storm water pollution for 

any new development and redevelopment.  Stormwater treatment occurs onsite prior to 

stormwater leaving the site to existing drainage facilities.  Water quality treatment will either be 

flow based, volume based, or a combination of the two according to SQUIMP guidelines.  The 

following are some of the BMPs that may be utilized on our project. 

 

Vegetated-swales will be designed into various parking landscape areas to convey and treat paved 

areas and allow stormwater capture for infiltration and evapotranspiration.  These swales that 

generally have low velocities are used to mitigate concentration of nutrients by its contact with 

vegetation.  Vegetated-swales could occur within each planter area designed within the project, 

providing cleansing of storm runoff prior to discharge into Adams Barranca and Santa Clara 

River. 

 

Bio-filter inserts will be used in curb inlets to capture oil and grease, suspended solids, metals, 

gasoline, pesticides and pathogens.  Also, storm drain inlets and catch basins will have proper 

signage and stenciling to discourage illegal dumping.  Filters and signage will be checked and/or 

replaced annually. 
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For proposed development, two surface detention basins are located onsite north of the railroad at 

the center of the development and north of the highway at the center of the development in 

addition to one underground basin located east of Beckwith Drive just north of the highway.   

Localized detention basins will also be used throughout the site, such as landscape areas that are 

used to lag the discharge of stormwater.  These areas will settle out and filter pollutants that are 

within the runoff on-site.  The final sizing of the detention basins and landscape areas will be 

provided with the Tentative Map design. 

 

The following table shows the volume required for each drainage area according to the SQUIMP 

guidelines and the Tentative Stormwater Permit for Ventura County as of the date of this report 

for water quality treatment.  The Railroad Right of Way area is not included in the treatment 

volume requirements. 

 

Table 3 – Santa Paula West Business Park Specific Plan Water Quality 
 
 

Subarea 
Drainage 

Area 
(acres) 

Railroad 
Right of 

Way 
Area 

(acres) 

Total 
Required 
Treatment 

Area (acres) 

Volume Based 
Water Quality 

Required 
(ft^3)** 

A 2.5 0.1 0.0 0.0 

B1a 8.5 0.4 8.1 16563.4 

B1b 1.9 0.0 1.9 3793.2 

B1c 7.6 0.4 7.2 14634.7 

B2a 5.5 0.4 5.1 10395.0 

B2b 4.0 0.7 3.3 6807.0 

C1 15.7 0.7 15.0 30556.5 

C2 9.2 0.7 8.6 17501.6 

D 5.6 0.6 4.9 10096.9 
Total 
Volume 110348.3 

** Caluclated using a 75% impervious area 
average 

 Used method in SQUIMP manual page 5-5 for calculations 

(same value as a 0.75 in storm event as stated in new permit) 
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Adams Canyon Barranca Floodplain Analysis 

Current FIRM maps dated January 20, 2010 show the westerly portion of the property within 

flood Zone A (See Appendix E).  After a review of historic flooding, existing contours, and site 

features, the Flood Zone limits shown on the current FIRM maps are inaccurate.  Using flows 

generated by a VcRAT study completed by Jensen Design & Survey adopted in December 2011 

by the County of Ventura Watershed Protection District, a preliminary HEC-RAS River study of 

Adams Canyon Barranca was completed.  

 

Adams Canyon Barranca’s current banks are earthen dikes created by past farm land owners in 

order to prevent flooding their crops.  These dikes are about 2.0 feet above adjacent grade on both 

the east and west sides of the channel.  The Barranca and the undercrossings at Highway 126, the 

Railroad, and Telegraph road are undersized for the 5,861 cfs flow. 

 

Table 4 – Adams Barranca Existing Structures 

 Type of Undercrossing Approximate Capacity (cfs) 

Telegraph Road 10’ H x 24’ W RCB 3,200 

Railroad Crossing 8’ H x 28’ W Crossing 2,400 

Highway 126 Double 12’ H x 10’ W 2,200 

 

Multiple HEC-RAS analysis were completed to support our findings.  A summary of the HEC-

RAS plans and geometry files are in the Appendix F.  The existing condition where the channel 

geometry is overtopped was modeled using lateral structures as weirs at the top of the existing 

bank to analyze the flow that has left the channel.  Existing condition topography reflects that if 

water overtops the channel, it will leave the channel forever and head either east or west to Todd 

Barranca or Clow Road undercrossing, respectively.  The flow rates that overtopped the bank on 

the west side of the Barranca were removed from the total design Q for the proposed condition 

analysis at each respective cross section.  The summary of the flow rates that have overtopped the 

existing banks at certain locations is shown below and in Appendix F.   

 

The breakout begins upstream of Telegraph Road, due to the lack of capacity in the Telegraph 

Road culvert.  Therefore, the flows pond and overtop Telegraph Road as a sheet flow with a 

depth of approximately 1.5 feet.  The northwest frontage of the proposed project extending from 

the main project entry west to the Barranca has been designed to handle 300 cfs within the 

parking lot between Telegraph Road and the proposed building.  This overflow will be directed 
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into the proposed channel along the west property line, with a total of 2,637cfs, which totals the 

overflow from upstream of Telegraph Road on the east side of the Barranca. 

 

The proposed condition will only occur if the property is developed.  An 1,700 foot long parallel 

channel to Adams Canyon Barranca has been designed with a bottom width of 20’ and a varying 

depth with 2:1 side slopes.  The west side of the proposed channel adjacent to Adams Canyon 

Barranca will match the existing elevations until Adams Barranca reaches Hwy 1226. At this 

point a  notch cut at the easterly channel banks is proposed to act as a weir. Flood flows 

will initially flow to the east into a widen channel through the frontage road and over the 

highway, as it did in the existing condition. Some flow will go back into Adams Barranca 

Creek at Hwy 126 however this will be controlled via a weir to prevent overtopping of 

the west bank therefore no impacts will occur on the west side of the Barranca. 

 

The buildings are proposed at a minimum of 1.0’ above the water surface elevation determined 

for the new channel to protect from flooding (See Exhibit B).  

 

Conclusions 

 
Based on the hydrology calculations done in accordance with the Ventura County Hydrology 

Manual and reflected in Appendix C, the proposed project improves existing drainage conditions 

and does not allow an increase in peak flow leaving the site. To improve existing conditions, the 

project drainage design includes an overflow channel, smaller localized detention basins, and 

surface treatment swales.  Existing flow patterns will generally remain the same after the 

proposed condition. The existing downstream storm drain facilities are currently not operating at 

their design capacity for a 10-year storm event.  The proposed improvements will alleviate this 

situation. 
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PAR01.4492
11/11/2015

APPENDIX A
EXISTING CONDITION CALCULATIONS

Flood Zone 2
Rainfall Zone K

Subarea

Area 
(acres) Soil Type

10 yr Time of 
Concentration

50 yr Time of 
Concentration

100 yr Time of 
Concentration

q10 
(cfs/ac)

q50 
(cfs/ac) q100 (cfs/ac) Q10 (cfs) Q50 (cfs) Q100 (cfs)

Storm 
Drain

A Total 2.82 3 27 min 19 min 14 min 0.99 1.72 2.31 2.8 4.8 6.5 Adams

B1 16.4 3,4 - - - - - - 13.9 23.5 30.3 1
B2 10.88 4 - - - - - - 9.2 15.6 20.1 2
B Total 27.28 3,4 30 min 23 min 18 min 0.85 1.43 1.85 23.3 39.0 50.6 2
C1a 10.7 3 - - - - - - 7.8 14.5 19.0 7,4

C1b 4.1 4 - - - - - - 3.0 5.5 7.3 3
C1c 0.91 4 - - - - - - 0.7 1.2 1.6 4
C2 7.6 4 - - - - - - 5.6 10.3 13.5 5
C Total 23.31 4 30 min 24 min 19 min 0.73 1.35 1.77 17.1 31.5 41.4 5
D Total 7.26 4 20 min 14 min 10 min 1.08 1.92 2.69 7.9 14.0 19.6 6

51.1 89.3 118.1

AVERAGE 
(cfs/ac) 0.91 1.61 2.16
cfs/ac from 
Peck Road 
Drain 
Hydrology 
Report* 1.1 1.7 2

*Peck Road Drain Hydrology Report (Septmeber 6, 2007). Ventura County Watershed Protection District

TOTAL PEAK FLOW (cfs)
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VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: Santa Paula West 2
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed A
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
A                      K        10   3.00     2.8 /   3     27.495 / 27   
A                      K        25   3.00     2.8 /   3     21.857 / 22   
A                      K        50   3.00     2.8 /   3     18.766 / 19   
A                      K       100   3.00     2.8 /   3     14.378 / 14   
------------------------------------------------------------------------
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------------------------------------------------------------------------
Watershed Name: Watershed A
------------------------------------------------------------------------
Sub-Area Name: A
Computing Tc for all rainfall frequencies for sub-area A...
------------------------------------------------------------------------
Tc for frequency = 10.00: 27.495 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 27.495 min. = 27 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 2.81
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.529
C Total: 0.649
Sum Q Segments (cfs): 2.79
Q Total (cfs): 2.79
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,649.69
Time of Concentration (min): 27.495
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 26.0075
Flow Type: Overland
Length (ft): 650
Top Elevation (ft): 250.5
Bottom Elevation (ft): 238
Contributing Area (acres): 2.53
Percent of Sub-Area (%): 90.0
Overland Type: Valley
Development Type: Undeveloped
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Map Slope: 0.0192
Effective Slope: 0.0192
Q for Flow Path (cfs): 2.51
Avg Velocity (ft/s): 0.42
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.52
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.4873
Flow Type: Channel
Length (ft): 290
Top Elevation (ft): 238
Bottom Elevation (ft): 230
Contributing Area (acres): 0.28
Percent of Sub-Area (%): 10.0
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0276
Q for Flow Path (cfs): 0.28
Q Top (cfs): 2.51
Q Bottom (cfs): 2.79
Velocity Top (ft/s): 1.96
Velocity Bottom (ft/s): 2.04
Avg Velocity (ft/s): 2.00
Wave Velocity (ft/s): 3.25
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Tc for frequency = 25.00: 21.857 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 21.857 min. = 22 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 2.81
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.868
C Total: 0.690
Sum Q Segments (cfs): 3.62
Q Total (cfs): 3.62
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,311.40
Time of Concentration (min): 21.857
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 20.4867
Flow Type: Overland
Length (ft): 650
Top Elevation (ft): 250.5
Bottom Elevation (ft): 238
Contributing Area (acres): 2.53
Percent of Sub-Area (%): 90.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0192
Effective Slope: 0.0192
Q for Flow Path (cfs): 3.26
Avg Velocity (ft/s): 0.53
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.67
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.3701
Flow Type: Channel
Length (ft): 290
Top Elevation (ft): 238
Bottom Elevation (ft): 230
Contributing Area (acres): 0.28
Percent of Sub-Area (%): 10.0
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0276
Q for Flow Path (cfs): 0.36
Q Top (cfs): 3.26
Q Bottom (cfs): 3.62
Velocity Top (ft/s): 2.14
Velocity Bottom (ft/s): 2.21
Avg Velocity (ft/s): 2.18
Wave Velocity (ft/s): 3.53
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Tc for frequency = 50.00: 18.766 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 18.766 min. = 19 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 2.81
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.349
C Total: 0.733
Sum Q Segments (cfs): 4.84
Q Total (cfs): 4.84
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,125.94
Time of Concentration (min): 18.766
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 17.5137
Flow Type: Overland
Length (ft): 650
Top Elevation (ft): 250.5
Bottom Elevation (ft): 238
Contributing Area (acres): 2.53
Percent of Sub-Area (%): 90.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0192
Effective Slope: 0.0192
Q for Flow Path (cfs): 4.36
Avg Velocity (ft/s): 0.62
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.85
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.2519
Flow Type: Channel
Length (ft): 290
Top Elevation (ft): 238
Bottom Elevation (ft): 230
Contributing Area (acres): 0.28
Percent of Sub-Area (%): 10.0
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0276
Q for Flow Path (cfs): 0.48
Q Top (cfs): 4.36
Q Bottom (cfs): 4.84
Velocity Top (ft/s): 2.35
Velocity Bottom (ft/s): 2.43
Avg Velocity (ft/s): 2.39
Wave Velocity (ft/s): 3.86
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Tc for frequency = 100.00: 14.378 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 14.378 min. = 14 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 2.81
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.987
C Total: 0.776
Sum Q Segments (cfs): 6.52
Q Total (cfs): 6.52
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 862.65
Time of Concentration (min): 14.378
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 13.2318
Flow Type: Overland
Length (ft): 650
Top Elevation (ft): 250.5
Bottom Elevation (ft): 238
Contributing Area (acres): 2.53
Percent of Sub-Area (%): 90.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0192
Effective Slope: 0.0192
Q for Flow Path (cfs): 5.87
Avg Velocity (ft/s): 0.82
Passed Scour Check: YES
Scour Velocity (ft/sec): 3.01
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.1457
Flow Type: Channel
Length (ft): 290
Top Elevation (ft): 238
Bottom Elevation (ft): 230
Contributing Area (acres): 0.28
Percent of Sub-Area (%): 10.0
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0276
Q for Flow Path (cfs): 0.65
Q Top (cfs): 5.87
Q Bottom (cfs): 6.52
Velocity Top (ft/s): 2.57
Velocity Bottom (ft/s): 2.67
Avg Velocity (ft/s): 2.62
Wave Velocity (ft/s): 4.22
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VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: Santa Paula West 2
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed B
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
B1                     K        10   3.00    16.4 /  16        TC ERROR   
B1                     K        25   3.00    16.4 /  16     25.959 / 26   
B1                     K        50   3.00    16.4 /  16     22.588 / 23   
B1                     K       100   3.00    16.4 /  16     17.913 / 18   
------------------------------------------------------------------------
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------------------------------------------------------------------------
Watershed Name: Watershed B
------------------------------------------------------------------------
Sub-Area Name: B1
Computing Tc for all rainfall frequencies for sub-area B1...
------------------------------------------------------------------------
Tc for frequency = 10.00: 31.961 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 31.961 min. = 32 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1
Total Area (ac): 16.4
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.410
C Total: 0.625
Sum Q Segments (cfs): 14.46
Q Total (cfs): 14.46
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,917.68
Time of Concentration (min): 31.961
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 26.4327
Flow Type: Overland
Length (ft): 670
Top Elevation (ft): 250.5
Bottom Elevation (ft): 235
Contributing Area (acres): 2.1
Percent of Sub-Area (%): 12.8
Overland Type: Valley
Development Type: Undeveloped
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Map Slope: 0.0231
Effective Slope: 0.0231
Q for Flow Path (cfs): 1.85
Avg Velocity (ft/s): 0.42
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.59
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 5.4766
Flow Type: Channel
Length (ft): 920
Top Elevation (ft): 235
Bottom Elevation (ft): 226.5
Contributing Area (acres): 14.2
Percent of Sub-Area (%): 86.6
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0092
Q for Flow Path (cfs): 12.52
Q Top (cfs): 1.85
Q Bottom (cfs): 14.37
Velocity Top (ft/s): 1.23
Velocity Bottom (ft/s): 2.28
Avg Velocity (ft/s): 1.75
Wave Velocity (ft/s): 2.80
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0520
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 226.5
Bottom Elevation (ft): 226.3
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.6
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 24
Used Pipe Diameter (in): 24
Manning's N: 0.02
Map Slope: 0.0100
Q for Flow Path (cfs): 0.09
Q Top (cfs): 14.37
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Q Bottom (cfs): 14.46
Avg Velocity (ft/s): 5.33
Wave Velocity (ft/s): 6.41
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Tc for frequency = 25.00: 25.959 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 25.959 min. = 26 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1
Total Area (ac): 16.4
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.726
C Total: 0.674
Sum Q Segments (cfs): 19.07
Q Total (cfs): 19.07
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,557.52
Time of Concentration (min): 25.959
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 20.8434
Flow Type: Overland
Length (ft): 670
Top Elevation (ft): 250.5
Bottom Elevation (ft): 235
Contributing Area (acres): 2.1
Percent of Sub-Area (%): 12.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0231
Effective Slope: 0.0231
Q for Flow Path (cfs): 2.44
Avg Velocity (ft/s): 0.54
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.75
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 5.0672
Flow Type: Channel
Length (ft): 920
Top Elevation (ft): 235
Bottom Elevation (ft): 226.5
Contributing Area (acres): 14.2
Percent of Sub-Area (%): 86.6
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0092
Q for Flow Path (cfs): 16.51
Q Top (cfs): 2.44
Q Bottom (cfs): 18.96
Velocity Top (ft/s): 1.35
Velocity Bottom (ft/s): 2.46
Avg Velocity (ft/s): 1.90
Wave Velocity (ft/s): 3.03
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0481
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 226.5
Bottom Elevation (ft): 226.3
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.6
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 27
Used Pipe Diameter (in): 27
Manning's N: 0.02
Map Slope: 0.0100
Q for Flow Path (cfs): 0.12
Q Top (cfs): 18.96
Q Bottom (cfs): 19.07
Avg Velocity (ft/s): 5.77
Wave Velocity (ft/s): 6.93
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Tc for frequency = 50.00: 22.588 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 22.588 min. = 23 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1
Total Area (ac): 16.4
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.118
C Total: 0.714
Sum Q Segments (cfs): 24.80
Q Total (cfs): 24.80
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,355.27
Time of Concentration (min): 22.588
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 17.8288
Flow Type: Overland
Length (ft): 670
Top Elevation (ft): 250.5
Bottom Elevation (ft): 235
Contributing Area (acres): 2.1
Percent of Sub-Area (%): 12.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0231
Effective Slope: 0.0231
Q for Flow Path (cfs): 3.18
Avg Velocity (ft/s): 0.63
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.91
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 4.7143
Flow Type: Channel
Length (ft): 920
Top Elevation (ft): 235
Bottom Elevation (ft): 226.5
Contributing Area (acres): 14.2
Percent of Sub-Area (%): 86.6
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0092
Q for Flow Path (cfs): 21.47
Q Top (cfs): 3.18
Q Bottom (cfs): 24.65
Velocity Top (ft/s): 1.46
Velocity Bottom (ft/s): 2.64
Avg Velocity (ft/s): 2.05
Wave Velocity (ft/s): 3.25
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0448
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 226.5
Bottom Elevation (ft): 226.3
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.6
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 30
Used Pipe Diameter (in): 30
Manning's N: 0.02
Map Slope: 0.0100
Q for Flow Path (cfs): 0.15
Q Top (cfs): 24.65
Q Bottom (cfs): 24.80
Avg Velocity (ft/s): 6.14
Wave Velocity (ft/s): 7.44
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Tc for frequency = 100.00: 17.913 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 17.913 min. = 18 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1
Total Area (ac): 16.4
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Undeveloped
Soil Type: 3.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.623
C Total: 0.754
Sum Q Segments (cfs): 32.42
Q Total (cfs): 32.42
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,074.79
Time of Concentration (min): 17.913
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 13.4989
Flow Type: Overland
Length (ft): 670
Top Elevation (ft): 250.5
Bottom Elevation (ft): 235
Contributing Area (acres): 2.1
Percent of Sub-Area (%): 12.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0231
Effective Slope: 0.0231
Q for Flow Path (cfs): 4.15
Avg Velocity (ft/s): 0.83
Passed Scour Check: YES
Scour Velocity (ft/sec): 3.10
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 4.3722
Flow Type: Channel
Length (ft): 920
Top Elevation (ft): 235
Bottom Elevation (ft): 226.5
Contributing Area (acres): 14.2
Percent of Sub-Area (%): 86.6
Bottom Width (ft): 5
Side Slope (H:V): 5
Manning's N: 0.04
Map Slope: 0.0092
Q for Flow Path (cfs): 28.07
Q Top (cfs): 4.15
Q Bottom (cfs): 32.23
Velocity Top (ft/s): 1.59
Velocity Bottom (ft/s): 2.84
Avg Velocity (ft/s): 2.22
Wave Velocity (ft/s): 3.51
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0421
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 226.5
Bottom Elevation (ft): 226.3
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.6
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 33
Used Pipe Diameter (in): 33
Manning's N: 0.02
Map Slope: 0.0100
Q for Flow Path (cfs): 0.20
Q Top (cfs): 32.23
Q Bottom (cfs): 32.42
Avg Velocity (ft/s): 6.60
Wave Velocity (ft/s): 7.93
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VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: Santa Paula West 2
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed C
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
C                      K        10   4.00    23.3 /  23        TC ERROR   
C                      K        25   4.00    23.3 /  23     27.150 / 27   
C                      K        50   4.00    23.3 /  23     23.859 / 24   
C                      K       100   4.00    23.3 /  23     19.399 / 19   
------------------------------------------------------------------------
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------------------------------------------------------------------------
Watershed Name: Watershed C
------------------------------------------------------------------------
Sub-Area Name: C
Computing Tc for all rainfall frequencies for sub-area C...
------------------------------------------------------------------------
Tc for frequency = 10.00: 32.925 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 32.925 min. = 33 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: C
Total Area (ac): 23.31
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.387
C Total: 0.523
Sum Q Segments (cfs): 16.90
Q Total (cfs): 16.90
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,975.52
Time of Concentration (min): 32.925
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 24.2017
Flow Type: Overland
Length (ft): 600
Top Elevation (ft): 251
Bottom Elevation (ft): 241
Contributing Area (acres): 0.46
Percent of Sub-Area (%): 2.0
Overland Type: Valley
Development Type: Undeveloped
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Map Slope: 0.0167
Effective Slope: 0.0167
Q for Flow Path (cfs): 0.33
Avg Velocity (ft/s): 0.41
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.61
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 4.7087
Flow Type: Natural Channel
Length (ft): 885
Top Elevation (ft): 241
Bottom Elevation (ft): 225
Contributing Area (acres): 3.53
Percent of Sub-Area (%): 15.1
Overland Type: Valley
Map Slope: 0.0181
Effective Slope: 0.0181
Q for Flow Path (cfs): 2.56
Q Top (cfs): 0.33
Q Bottom (cfs): 2.89
Velocity Top (ft/s): 1.67
Velocity Bottom (ft/s): 2.50
Avg Velocity (ft/s): 2.09
Wave Velocity (ft/s): 3.13
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0477
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 225.4
Bottom Elevation (ft): 224.8
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.4
Initial Pipe Diameter (in): 12
Calculated Pipe Diameter (in): 12
Used Pipe Diameter (in): 12
Manning's N: 0.02
Map Slope: 0.0300
Q for Flow Path (cfs): 0.07
Q Top (cfs): 2.89
Q Bottom (cfs): 2.97
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Avg Velocity (ft/s): 5.56
Wave Velocity (ft/s): 6.99
DATA FOR FLOW PATH 4
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.3586
Flow Type: Natural Channel
Length (ft): 140
Top Elevation (ft): 224.8
Bottom Elevation (ft): 224.3
Contributing Area (acres): 0.91
Percent of Sub-Area (%): 3.9
Overland Type: Valley
Map Slope: 0.0036
Effective Slope: 0.0036
Q for Flow Path (cfs): 0.66
Q Top (cfs): 2.97
Q Bottom (cfs): 3.63
Velocity Top (ft/s): 1.12
Velocity Bottom (ft/s): 1.17
Avg Velocity (ft/s): 1.14
Wave Velocity (ft/s): 1.72
DATA FOR FLOW PATH 5
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.3184
Flow Type: Pipe
Length (ft): 50
Top Elevation (ft): 224.2
Bottom Elevation (ft): 224
Contributing Area (acres): 10.7
Percent of Sub-Area (%): 45.9
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 36
Used Pipe Diameter (in): 36
Manning's N: 0.04
Map Slope: 0.0040
Q for Flow Path (cfs): 7.76
Q Top (cfs): 3.63
Q Bottom (cfs): 11.38
Avg Velocity (ft/s): 1.98
Wave Velocity (ft/s): 2.62
DATA FOR FLOW PATH 6
------------------------------------------------------------------------
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Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 2.2903
Flow Type: Natural Channel
Length (ft): 475
Top Elevation (ft): 224
Bottom Elevation (ft): 220.6
Contributing Area (acres): 7.61
Percent of Sub-Area (%): 32.6
Overland Type: Valley
Map Slope: 0.0072
Effective Slope: 0.0072
Q for Flow Path (cfs): 5.52
Q Top (cfs): 11.38
Q Bottom (cfs): 16.90
Velocity Top (ft/s): 2.19
Velocity Bottom (ft/s): 2.42
Avg Velocity (ft/s): 2.30
Wave Velocity (ft/s): 3.46
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Tc for frequency = 25.00: 27.150 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 27.150 min. = 27 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: C
Total Area (ac): 23.31
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.695
C Total: 0.600
Sum Q Segments (cfs): 23.70
Q Total (cfs): 23.70
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,628.98
Time of Concentration (min): 27.150
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 19.0565
Flow Type: Overland
Length (ft): 600
Top Elevation (ft): 251
Bottom Elevation (ft): 241
Contributing Area (acres): 0.46
Percent of Sub-Area (%): 2.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0167
Effective Slope: 0.0167
Q for Flow Path (cfs): 0.47
Avg Velocity (ft/s): 0.52
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.70
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 4.4030
Flow Type: Natural Channel
Length (ft): 885
Top Elevation (ft): 241
Bottom Elevation (ft): 225
Contributing Area (acres): 3.53
Percent of Sub-Area (%): 15.1
Overland Type: Valley
Map Slope: 0.0181
Effective Slope: 0.0181
Q for Flow Path (cfs): 3.59
Q Top (cfs): 0.47
Q Bottom (cfs): 4.06
Velocity Top (ft/s): 1.76
Velocity Bottom (ft/s): 2.70
Avg Velocity (ft/s): 2.23
Wave Velocity (ft/s): 3.35
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0414
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 225.4
Bottom Elevation (ft): 224.8
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.4
Initial Pipe Diameter (in): 12
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 15
Manning's N: 0.02
Map Slope: 0.0300
Q for Flow Path (cfs): 0.10
Q Top (cfs): 4.06
Q Bottom (cfs): 4.16
Avg Velocity (ft/s): 6.10
Wave Velocity (ft/s): 8.06
DATA FOR FLOW PATH 4
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.2577

Page: 7



File: K:\PAR14492\Hydro\Tc Calculator\Existing\4492_JDS_EX_TC_C.out  6/2/2009, 7:37:22 AM

Flow Type: Natural Channel
Length (ft): 140
Top Elevation (ft): 224.8
Bottom Elevation (ft): 224.3
Contributing Area (acres): 0.91
Percent of Sub-Area (%): 3.9
Overland Type: Valley
Map Slope: 0.0036
Effective Slope: 0.0036
Q for Flow Path (cfs): 0.93
Q Top (cfs): 4.16
Q Bottom (cfs): 5.08
Velocity Top (ft/s): 1.21
Velocity Bottom (ft/s): 1.27
Avg Velocity (ft/s): 1.24
Wave Velocity (ft/s): 1.86
DATA FOR FLOW PATH 5
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.2974
Flow Type: Pipe
Length (ft): 50
Top Elevation (ft): 224.2
Bottom Elevation (ft): 224
Contributing Area (acres): 10.7
Percent of Sub-Area (%): 45.9
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 39
Used Pipe Diameter (in): 39
Manning's N: 0.04
Map Slope: 0.0040
Q for Flow Path (cfs): 10.88
Q Top (cfs): 5.08
Q Bottom (cfs): 15.96
Avg Velocity (ft/s): 2.15
Wave Velocity (ft/s): 2.80
DATA FOR FLOW PATH 6
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 2.0937
Flow Type: Natural Channel
Length (ft): 475
Top Elevation (ft): 224
Bottom Elevation (ft): 220.6
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Contributing Area (acres): 7.61
Percent of Sub-Area (%): 32.6
Overland Type: Valley
Map Slope: 0.0072
Effective Slope: 0.0072
Q for Flow Path (cfs): 7.74
Q Top (cfs): 15.96
Q Bottom (cfs): 23.70
Velocity Top (ft/s): 2.39
Velocity Bottom (ft/s): 2.65
Avg Velocity (ft/s): 2.52
Wave Velocity (ft/s): 3.78
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Tc for frequency = 50.00: 23.859 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 23.859 min. = 24 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: C
Total Area (ac): 23.31
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.070
C Total: 0.653
Sum Q Segments (cfs): 31.52
Q Total (cfs): 31.52
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,431.53
Time of Concentration (min): 23.859
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 16.2876
Flow Type: Overland
Length (ft): 600
Top Elevation (ft): 251
Bottom Elevation (ft): 241
Contributing Area (acres): 0.46
Percent of Sub-Area (%): 2.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0167
Effective Slope: 0.0167
Q for Flow Path (cfs): 0.62
Avg Velocity (ft/s): 0.61
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.79
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 4.1495
Flow Type: Natural Channel
Length (ft): 885
Top Elevation (ft): 241
Bottom Elevation (ft): 225
Contributing Area (acres): 3.53
Percent of Sub-Area (%): 15.1
Overland Type: Valley
Map Slope: 0.0181
Effective Slope: 0.0181
Q for Flow Path (cfs): 4.77
Q Top (cfs): 0.62
Q Bottom (cfs): 5.40
Velocity Top (ft/s): 1.85
Velocity Bottom (ft/s): 2.89
Avg Velocity (ft/s): 2.37
Wave Velocity (ft/s): 3.55
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0411
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 225.4
Bottom Elevation (ft): 224.8
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.4
Initial Pipe Diameter (in): 12
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 15
Manning's N: 0.02
Map Slope: 0.0300
Q for Flow Path (cfs): 0.14
Q Top (cfs): 5.40
Q Bottom (cfs): 5.53
Avg Velocity (ft/s): 6.52
Wave Velocity (ft/s): 8.12
DATA FOR FLOW PATH 4
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.1756
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Flow Type: Natural Channel
Length (ft): 140
Top Elevation (ft): 224.8
Bottom Elevation (ft): 224.3
Contributing Area (acres): 0.91
Percent of Sub-Area (%): 3.9
Overland Type: Valley
Map Slope: 0.0036
Effective Slope: 0.0036
Q for Flow Path (cfs): 1.23
Q Top (cfs): 5.53
Q Bottom (cfs): 6.76
Velocity Top (ft/s): 1.29
Velocity Bottom (ft/s): 1.36
Avg Velocity (ft/s): 1.32
Wave Velocity (ft/s): 1.98
DATA FOR FLOW PATH 5
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.2679
Flow Type: Pipe
Length (ft): 50
Top Elevation (ft): 224.2
Bottom Elevation (ft): 224
Contributing Area (acres): 10.7
Percent of Sub-Area (%): 45.9
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 48
Used Pipe Diameter (in): 48
Manning's N: 0.04
Map Slope: 0.0040
Q for Flow Path (cfs): 14.47
Q Top (cfs): 6.76
Q Bottom (cfs): 21.23
Avg Velocity (ft/s): 2.31
Wave Velocity (ft/s): 3.11
DATA FOR FLOW PATH 6
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.9372
Flow Type: Natural Channel
Length (ft): 475
Top Elevation (ft): 224
Bottom Elevation (ft): 220.6
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Contributing Area (acres): 7.61
Percent of Sub-Area (%): 32.6
Overland Type: Valley
Map Slope: 0.0072
Effective Slope: 0.0072
Q for Flow Path (cfs): 10.29
Q Top (cfs): 21.23
Q Bottom (cfs): 31.52
Velocity Top (ft/s): 2.58
Velocity Bottom (ft/s): 2.87
Avg Velocity (ft/s): 2.72
Wave Velocity (ft/s): 4.09
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Tc for frequency = 100.00: 19.399 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 19.399 min. = 19 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: C
Total Area (ac): 23.31
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.552
C Total: 0.696
Sum Q Segments (cfs): 41.37
Q Total (cfs): 41.37
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,163.95
Time of Concentration (min): 19.399
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 12.2905
Flow Type: Overland
Length (ft): 600
Top Elevation (ft): 251
Bottom Elevation (ft): 241
Contributing Area (acres): 0.46
Percent of Sub-Area (%): 2.0
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0167
Effective Slope: 0.0167
Q for Flow Path (cfs): 0.82
Avg Velocity (ft/s): 0.81
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.88
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 3.9126
Flow Type: Natural Channel
Length (ft): 885
Top Elevation (ft): 241
Bottom Elevation (ft): 225
Contributing Area (acres): 3.53
Percent of Sub-Area (%): 15.1
Overland Type: Valley
Map Slope: 0.0181
Effective Slope: 0.0181
Q for Flow Path (cfs): 6.27
Q Top (cfs): 0.82
Q Bottom (cfs): 7.08
Velocity Top (ft/s): 1.94
Velocity Bottom (ft/s): 3.08
Avg Velocity (ft/s): 2.51
Wave Velocity (ft/s): 3.77
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0411
Flow Type: Pipe
Length (ft): 20
Top Elevation (ft): 225.4
Bottom Elevation (ft): 224.8
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 0.4
Initial Pipe Diameter (in): 12
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 15
Manning's N: 0.02
Map Slope: 0.0300
Q for Flow Path (cfs): 0.18
Q Top (cfs): 7.08
Q Bottom (cfs): 7.26
Avg Velocity (ft/s): 6.75
Wave Velocity (ft/s): 8.12
DATA FOR FLOW PATH 4
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.1000
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Flow Type: Natural Channel
Length (ft): 140
Top Elevation (ft): 224.8
Bottom Elevation (ft): 224.3
Contributing Area (acres): 0.91
Percent of Sub-Area (%): 3.9
Overland Type: Valley
Map Slope: 0.0036
Effective Slope: 0.0036
Q for Flow Path (cfs): 1.62
Q Top (cfs): 7.26
Q Bottom (cfs): 8.87
Velocity Top (ft/s): 1.38
Velocity Bottom (ft/s): 1.45
Avg Velocity (ft/s): 1.41
Wave Velocity (ft/s): 2.12
DATA FOR FLOW PATH 5
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.2590
Flow Type: Pipe
Length (ft): 50
Top Elevation (ft): 224.2
Bottom Elevation (ft): 224
Contributing Area (acres): 10.7
Percent of Sub-Area (%): 45.9
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 48
Used Pipe Diameter (in): 48
Manning's N: 0.04
Map Slope: 0.0040
Q for Flow Path (cfs): 18.99
Q Top (cfs): 8.87
Q Bottom (cfs): 27.87
Avg Velocity (ft/s): 2.47
Wave Velocity (ft/s): 3.22
DATA FOR FLOW PATH 6
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.7960
Flow Type: Natural Channel
Length (ft): 475
Top Elevation (ft): 224
Bottom Elevation (ft): 220.6
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Contributing Area (acres): 7.61
Percent of Sub-Area (%): 32.6
Overland Type: Valley
Map Slope: 0.0072
Effective Slope: 0.0072
Q for Flow Path (cfs): 13.51
Q Top (cfs): 27.87
Q Bottom (cfs): 41.37
Velocity Top (ft/s): 2.78
Velocity Bottom (ft/s): 3.10
Avg Velocity (ft/s): 2.94
Wave Velocity (ft/s): 4.41
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VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: Santa Paula West 2
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed D
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
D                      K        10   4.00     7.3 /   7     20.297 / 20   
D                      K        25   4.00     7.3 /   7     16.006 / 16   
D                      K        50   4.00     7.3 /   7     13.691 / 14   
D                      K       100   4.00     7.3 /   7     10.309 / 10   
------------------------------------------------------------------------
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------------------------------------------------------------------------
Watershed Name: Watershed D
------------------------------------------------------------------------
Sub-Area Name: D
Computing Tc for all rainfall frequencies for sub-area D...
------------------------------------------------------------------------
Tc for frequency = 10.00: 20.297 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 20.297 min. = 20 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: D
Total Area (ac): 7.26
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.770
C Total: 0.612
Sum Q Segments (cfs): 7.86
Q Total (cfs): 7.86
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 1,217.80
Time of Concentration (min): 20.297
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 20.2164
Flow Type: Overland
Length (ft): 490
Top Elevation (ft): 226
Bottom Elevation (ft): 223
Contributing Area (acres): 5.5
Percent of Sub-Area (%): 75.8
Overland Type: Valley
Development Type: Undeveloped
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Map Slope: 0.0061
Effective Slope: 0.0061
Q for Flow Path (cfs): 5.95
Avg Velocity (ft/s): 0.40
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.74
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0802
Flow Type: Natural Channel
Length (ft): 30
Top Elevation (ft): 226
Bottom Elevation (ft): 220.4
Contributing Area (acres): 1.76
Percent of Sub-Area (%): 24.2
Overland Type: Mountain
Map Slope: 0.1867
Effective Slope: 0.1527
Q for Flow Path (cfs): 1.91
Q Top (cfs): 5.95
Q Bottom (cfs): 7.86
Velocity Top (ft/s): 3.96
Velocity Bottom (ft/s): 4.35
Avg Velocity (ft/s): 4.16
Wave Velocity (ft/s): 6.23
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Tc for frequency = 25.00: 16.006 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 16.006 min. = 16 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: D
Total Area (ac): 7.26
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.183
C Total: 0.663
Sum Q Segments (cfs): 10.51
Q Total (cfs): 10.51
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 960.35
Time of Concentration (min): 16.006
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 15.9330
Flow Type: Overland
Length (ft): 490
Top Elevation (ft): 226
Bottom Elevation (ft): 223
Contributing Area (acres): 5.5
Percent of Sub-Area (%): 75.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0061
Effective Slope: 0.0061
Q for Flow Path (cfs): 7.96
Avg Velocity (ft/s): 0.51
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.83
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0728
Flow Type: Natural Channel
Length (ft): 30
Top Elevation (ft): 226
Bottom Elevation (ft): 220.4
Contributing Area (acres): 1.76
Percent of Sub-Area (%): 24.2
Overland Type: Mountain
Map Slope: 0.1867
Effective Slope: 0.1527
Q for Flow Path (cfs): 2.55
Q Top (cfs): 7.96
Q Bottom (cfs): 10.51
Velocity Top (ft/s): 4.37
Velocity Bottom (ft/s): 4.79
Avg Velocity (ft/s): 4.58
Wave Velocity (ft/s): 6.87
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Tc for frequency = 50.00: 13.691 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 13.691 min. = 14 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: D
Total Area (ac): 7.26
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.717
C Total: 0.707
Sum Q Segments (cfs): 13.95
Q Total (cfs): 13.95
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 821.46
Time of Concentration (min): 13.691
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 13.6247
Flow Type: Overland
Length (ft): 490
Top Elevation (ft): 226
Bottom Elevation (ft): 223
Contributing Area (acres): 5.5
Percent of Sub-Area (%): 75.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0061
Effective Slope: 0.0061
Q for Flow Path (cfs): 10.57
Avg Velocity (ft/s): 0.60
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.96
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0663
Flow Type: Natural Channel
Length (ft): 30
Top Elevation (ft): 226
Bottom Elevation (ft): 220.4
Contributing Area (acres): 1.76
Percent of Sub-Area (%): 24.2
Overland Type: Mountain
Map Slope: 0.1867
Effective Slope: 0.1527
Q for Flow Path (cfs): 3.38
Q Top (cfs): 10.57
Q Bottom (cfs): 13.95
Velocity Top (ft/s): 4.80
Velocity Bottom (ft/s): 5.26
Avg Velocity (ft/s): 5.03
Wave Velocity (ft/s): 7.55
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File: K:\PAR14492\Hydro\Tc Calculator\Existing\4492_JDS_EX_TC_D.out  6/2/2009, 7:41:11 AM

Tc for frequency = 100.00: 10.309 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 10.309 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: D
Total Area (ac): 7.26
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Undeveloped
Soil Type: 4.00
Percent Impervious: 0
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.570
C Total: 0.755
Sum Q Segments (cfs): 19.56
Q Total (cfs): 19.56
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 618.52
Time of Concentration (min): 10.309
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 10.2494
Flow Type: Overland
Length (ft): 490
Top Elevation (ft): 226
Bottom Elevation (ft): 223
Contributing Area (acres): 5.5
Percent of Sub-Area (%): 75.8
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0061
Effective Slope: 0.0061
Q for Flow Path (cfs): 14.82
Avg Velocity (ft/s): 0.80
Passed Scour Check: YES
Scour Velocity (ft/sec): 2.13
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File: K:\PAR14492\Hydro\Tc Calculator\Existing\4492_JDS_EX_TC_D.out  6/2/2009, 7:41:11 AM

DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.0592
Flow Type: Natural Channel
Length (ft): 30
Top Elevation (ft): 226
Bottom Elevation (ft): 220.4
Contributing Area (acres): 1.76
Percent of Sub-Area (%): 24.2
Overland Type: Mountain
Map Slope: 0.1867
Effective Slope: 0.1527
Q for Flow Path (cfs): 4.74
Q Top (cfs): 14.82
Q Bottom (cfs): 19.56
Velocity Top (ft/s): 5.37
Velocity Bottom (ft/s): 5.89
Avg Velocity (ft/s): 5.63
Wave Velocity (ft/s): 8.44
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APPENDIX B 

Existing Hydrology Exhibit A 





SITE

S

T

A

T

E

 

 

 

R

O

U

T

E

 

 

 

1

2

6

T

E

L

E

G

R

A

P

H

 

 

 

 

R

O

A

D

H

A

R

V

A

R

D

M

A

I

N

 

S

T

R

E

E

T

S

A

N

T

A

 

P

A

U

L

A

 

S

T

R

E

E

T

B

R

I

G

G

S

 

 

 

R

O

A

D

P

E

C

K

 

 

 

 

R

O

A

D

B

E

C

K

W

I

T

H

 

 

R

O

A

D

S

T

E

C

K

E

L

 

 

R

O

A

D

F

A

U

L

K

N

E

R

 

R

D

F

O

O

T

H

I

L

L

 

 

 

R

O

A

D

H

A

I

N

E

S

B

A

R

R

A

N

C

A

A

D

A

M

S

B

A

R

R

A

N

C

A

S

A

N

T

A

 

 

 

C

L

A

R

A

 

 

 

 

R

I

V

E

R

SANTA PAULA



 

APPENDIX C 

Proposed Hydrology Calculations 





PAR01.4492
11/17/2015

APPENDIX C
PROPOSED CONDITION CALCULATIONS

Flood Zone 2
Rainfall Zone K

Subarea
Area 

(acres) Soil Type

10 yr Time of 
Concentration 

(min)

50 yr Time of 
Concentration 

(min)

100 yr Time of 
Concentration 

(min)
q10 

(cfs/ac)
q50 

(cfs/ac) q100 (cfs/ac) Q10 (cfs) Q50 (cfs) Q100 (cfs)
Storm 
Drain

A 2.49 3 30 30 30 1.08 1.37 1.51 2.7 3.4 3.8 Adams
B1a 8.47 3 10 7 6 2.24 3.41 4.19 19.0 28.9 35.5 -

B1b 1.86 3 10 8 7 4.41 6.27 7.57 8.2 11.7 14.1 -

B1c 7.55 4 9 6 5 2.35 3.67 4.58 17.7 27.8 34.6 -

B1 Total 17.88 3,4 - - ‐ - - - 33 68.3 84.1 Basin, 2
B2a 5.49 4 10 8 8 2.21 3.14 3.54 12.1 17.2 19.4 -

B2b 4.04 4 5 5 5 3.32 4.06 4.55 13.4 16.4 18.4 -
B2 Total 9.53 4 - - - - - - 25.5 33.7 37.8 Basin, 8
C1 15.65 3,4 - - - - - - 32.7 52.7 59.8 -
C2 9.24 4 - - - - - - 19.3 31.2 35.3 -
C Total 24.89 3,4 11 7 7 2.09 3.37 3.82 52 84 95 Basin, 5
D 5.59 4 13 9 9 1.90 2.96 3.34 10.6 16.6 18.7 9
E(take out - - - - - - - - - - - -

135.7 205.9 239.5
AVERAGE 
(cfs/ac) 2.45 3.53 4.14
cfs/ac from 
City of Santa 
Paula Storm 
Drain Master 
Plan*** 1.8 2.7 3.2

TOTAL PEAK FLOW (cfs)**



PAR01.4492
11/11/2015

APPENDIX C
HIGHWAY 126 CULVERT CALCULATIONS

EXISTING CONDITION CULVERT DATA SUMMARY

Pipe Number Size (span x rise) Invert in Invert out Length slope headwater
Culvert 

Master (cfs)

Equivalent Pipe 
Dimensions for 
Culvert Program

2 48"x24" 220.44 220.25 140 0.001 225 33.7  43"x27"
5 52"x30" 220.64 219.69 150 0.006 225 49.5  50"x31"
6 52"x30" 220.44 220.25 172 0.001 225 43.2 50"x31"
8 24"x21" 222.25 220.79 140 0.010 225 15.2 used a 24" cmp

9

EXISTING CONDITION ROUTING TO CULVERTS
(proposed condition not to exceed peak flows)

Pipe Number Existing Subarea Area (ac) Q10 (cfs) Q100 (cfs)
2 (B1 + B2)/2 13.64 11.65 25.30
8 (B1 + B2)/2 13.64 11.65 25.30
5 C1a+C1b+C1c+C2 23.22 17.07 41.37
6 D 7.26 7.86 19.56

Adams A 2.82 2.8 6.5

PROPOSED CONDITION ROUTING TO CULVERTS

Existing 
Condition 

Pipe Number

Proposed 
Condition Pipe 

Number
Proposed 
Subarea Area (ac) Q10 (cfs) Q100 (cfs)

2 2 B1 17.88 11.80 20.10
8 8 B2 9.53 8.6 16.2

5,6 5 C 24.89354 26.80 46.00

Currently no water is directed there in the existing condtion, but the City of Santa Paula master plan has the majority of 
the onsite water planned and sized to go to to Todd Lane Drain



APPENDIX C:
DETENTION BASIN CALCULATIONS

Detention 
Basin

Contributing 
Subarea

Basin 
Volume (cf)

Outflow 
Pipe 
Location

Peak Inflow 
to Basin 10 
year (cfs)

Peak Outflow 
10 year (cfs)

Peak Inflow 
to Basin 50 
year (cfs)

Peak 
Outflow 50 
year (cfs)

Peak Inflow to 
Basin 100 year 
(cfs)

Peak Outflow 
100 year (cfs)

1 B1 - 17.88 ac 163,525 2 43.9 11.8 66.8 21.1 82.5 20.1
2 B2 - 9.53 ac 104,136 8 25.4 8.6 33.7 17.6 37.91 16.2
3 C - 24.89 ac 78,200 5 52 26.8 84 41.7 95 46



PROPOSED CONDITION WATER QUALITY REQUIREMENTS

Subarea
Drainage 

Area 
(acres)

Railroad 
Right of 

Way Area 
(acres)

Total Required 
Treatment Area 

(acres)

Volume Based 
Water Quality 

Required (ft^3)**

A 2.5 0.1 0.0 0.0
B1a 8.5 0.4 8.1 16563.4
B1b 1.9 0.0 1.9 3793.2
B1c 7.6 0.4 7.2 14634.7
B2a 5.5 0.4 5.1 10395.0
B2b 4.0 0.7 3.3 6807.0
C1 15.7 0.7 15.0 30556.5
C2 9.2 0.7 8.6 17501.6
D 5.6 0.6 4.9 10096.9

Total Volume 110348.3

** Caluclated using a 75% impervious area average
 Used method in SQUIMP manual page 5-5 for calculations
(same value as a 0.75 in storm event as stated in new permit)



File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed A
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
A                      K        10   4.00     1.8 /   2        TC ERROR   
A                      K        25   4.00     1.8 /   2        TC ERROR   
A                      K        50   4.00     1.8 /   2        TC ERROR   
A                      K       100   4.00     1.8 /   2        TC ERROR   
------------------------------------------------------------------------
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

------------------------------------------------------------------------
Watershed Name: Watershed A
------------------------------------------------------------------------
Sub-Area Name: A
Computing Tc for all rainfall frequencies for sub-area A...
------------------------------------------------------------------------
Tc for frequency = 10.00: 68.003 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 68.003 min. = 68 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 1.8
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 0.991
C Total: 0.771
Sum Q Segments (cfs): 1.37
Q Total (cfs): 1.37
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 4,080.19
Time of Concentration (min): 68.003
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 1.0498
Flow Type: Overland
Length (ft): 33
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 5.6
Overland Type: Mountain
Development Type: Industrial
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

Map Slope: 0.0606
Effective Slope: 0.0606
Q for Flow Path (cfs): 0.08
Avg Velocity (ft/s): 0.52
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 66.9535
Flow Type: Channel
Length (ft): 1799
Top Elevation (ft): 248
Bottom Elevation (ft): 220
Contributing Area (acres): 1.7
Percent of Sub-Area (%): 94.4
Bottom Width (ft): 10
Side Slope (H:V): 2
Manning's N: 0.2
Map Slope: 0.0156
Q for Flow Path (cfs): 1.30
Q Top (cfs): 0.08
Q Bottom (cfs): 1.37
Velocity Top (ft/s): 0.14
Velocity Bottom (ft/s): 0.41
Avg Velocity (ft/s): 0.27
Wave Velocity (ft/s): 0.45
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

Tc for frequency = 25.00: 63.764 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 63.764 min. = 64 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 1.8
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.145
C Total: 0.791
Sum Q Segments (cfs): 1.63
Q Total (cfs): 1.63
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 3,825.82
Time of Concentration (min): 63.764
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.8519
Flow Type: Overland
Length (ft): 33
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 5.6
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0606
Effective Slope: 0.0606
Q for Flow Path (cfs): 0.09
Avg Velocity (ft/s): 0.65
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 62.9118
Flow Type: Channel
Length (ft): 1799
Top Elevation (ft): 248
Bottom Elevation (ft): 220
Contributing Area (acres): 1.7
Percent of Sub-Area (%): 94.4
Bottom Width (ft): 10
Side Slope (H:V): 2
Manning's N: 0.2
Map Slope: 0.0156
Q for Flow Path (cfs): 1.54
Q Top (cfs): 0.09
Q Bottom (cfs): 1.63
Velocity Top (ft/s): 0.15
Velocity Bottom (ft/s): 0.44
Avg Velocity (ft/s): 0.29
Wave Velocity (ft/s): 0.48
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

Tc for frequency = 50.00: 60.187 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 60.187 min. = 60 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 1.8
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.309
C Total: 0.812
Sum Q Segments (cfs): 1.91
Q Total (cfs): 1.91
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 3,611.22
Time of Concentration (min): 60.187
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.5500
Flow Type: Overland
Length (ft): 33
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 5.6
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0606
Effective Slope: 0.0606
Q for Flow Path (cfs): 0.11
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 59.6370
Flow Type: Channel
Length (ft): 1799
Top Elevation (ft): 248
Bottom Elevation (ft): 220
Contributing Area (acres): 1.7
Percent of Sub-Area (%): 94.4
Bottom Width (ft): 10
Side Slope (H:V): 2
Manning's N: 0.2
Map Slope: 0.0156
Q for Flow Path (cfs): 1.81
Q Top (cfs): 0.11
Q Bottom (cfs): 1.91
Velocity Top (ft/s): 0.15
Velocity Bottom (ft/s): 0.46
Avg Velocity (ft/s): 0.31
Wave Velocity (ft/s): 0.50
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

Tc for frequency = 100.00: 56.998 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 56.998 min. = 57 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: A
Total Area (ac): 1.8
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 1.483
C Total: 0.834
Sum Q Segments (cfs): 2.23
Q Total (cfs): 2.23
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 3,419.86
Time of Concentration (min): 56.998
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 0.5500
Flow Type: Overland
Length (ft): 33
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.1
Percent of Sub-Area (%): 5.6
Overland Type: Mountain
Development Type: Industrial
Map Slope: 0.0606
Effective Slope: 0.0606
Q for Flow Path (cfs): 0.12
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_A.out  11/4/2015, 3:44:45 PM

------------------------------------------------------------------------
Flow Path Name: FlowPath
FLOW PATH TRAVEL TIME (min): 56.4477
Flow Type: Channel
Length (ft): 1799
Top Elevation (ft): 248
Bottom Elevation (ft): 220
Contributing Area (acres): 1.7
Percent of Sub-Area (%): 94.4
Bottom Width (ft): 10
Side Slope (H:V): 2
Manning's N: 0.2
Map Slope: 0.0156
Q for Flow Path (cfs): 2.10
Q Top (cfs): 0.12
Q Bottom (cfs): 2.23
Velocity Top (ft/s): 0.16
Velocity Bottom (ft/s): 0.49
Avg Velocity (ft/s): 0.33
Wave Velocity (ft/s): 0.53
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

VENTURA COUNTY WATERSHED PROTECTION DISTRICT
TIME OF CONCENTRATION
TC Program Version: 2.6.2008.11
Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
           S U M M A R Y   O F    C O M P U T A T I O N S
------------------------------------------------------------------------
Watershed Name: Watershed B
------------------------------------------------------------------------
Name                  Zone   Storm   Soil   Area (acres)        TC (min)
------------------------------------------------------------------------
B1a                    K        10   3.00     8.5 /   8      9.681 / 10   
B1a                    K        25   3.00     8.5 /   8      8.250 /  8   
B1a                    K        50   3.00     8.5 /   8      6.980 /  7   
B1a                    K       100   3.00     8.5 /   8      5.893 /  6   
B1b                    K        10   3.00     3.7 /   4     10.032 / 10   
B1b                    K        25   3.00     3.7 /   4      9.768 / 10   
B1b                    K        50   3.00     3.7 /   4      7.961 /  8   
B1b                    K       100   3.00     3.7 /   4      7.130 /  7   
B1c                    K        10   4.00     7.6 /   8      8.505 /  9   
B1c                    K        25   4.00     7.6 /   8      7.256 /  7   
B1c                    K        50   4.00     7.6 /   8      5.583 /  6   
B1c                    K       100   4.00     7.6 /   8        TC ERROR   
B2a                    K        10   4.00     5.5 /   5     10.228 / 10   
B2a                    K        25   4.00     5.5 /   5      9.985 / 10   
B2a                    K        50   4.00     5.5 /   5      7.749 /  8   
B2a                    K       100   4.00     5.5 /   5      7.580 /  8   
B2b                    K        10   4.00     4.0 /   4      5.231 /  5   
B2b                    K        25   4.00     4.0 /   4        TC ERROR   
B2b                    K        50   4.00     4.0 /   4        TC ERROR   
B2b                    K       100   4.00     4.0 /   4        TC ERROR   
------------------------------------------------------------------------
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

------------------------------------------------------------------------
Watershed Name: Watershed B
------------------------------------------------------------------------
Sub-Area Name: B1a
Computing Tc for all rainfall frequencies for sub-area B1a...
------------------------------------------------------------------------
Tc for frequency = 10.00: 9.681 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 9.681 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1a
Total Area (ac): 8.45
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.524
C Total: 0.889
Sum Q Segments (cfs): 18.96
Q Total (cfs): 18.96
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 580.87
Time of Concentration (min): 9.681
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 5.8531
Flow Type: Overland
Length (ft): 144
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.6
Overland Type: Valley
Development Type: Undeveloped
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

Map Slope: 0.0139
Effective Slope: 0.0139
Q for Flow Path (cfs): 0.11
Avg Velocity (ft/s): 0.41
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.25
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.9057
Flow Type: Street
Length (ft): 315.5
Top Elevation (ft): 248
Bottom Elevation (ft): 244
Contributing Area (acres): 2
Percent of Sub-Area (%): 23.7
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0127
Q for Flow Path (cfs): 4.49
Q Top (cfs): 0.11
Q Bottom (cfs): 4.60
Velocity Top (ft/s): 1.04
Velocity Bottom (ft/s): 2.64
Avg Velocity (ft/s): 1.84
Wave Velocity (ft/s): 2.76
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.9224
Flow Type: Pipe
Length (ft): 809.9
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.4
Percent of Sub-Area (%): 75.7
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0198
Q for Flow Path (cfs): 14.36
Q Top (cfs): 4.60
Q Bottom (cfs): 18.96
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

Avg Velocity (ft/s): 5.20
Wave Velocity (ft/s): 7.02
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

Tc for frequency = 25.00: 8.250 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 8.250 min. = 8 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1a
Total Area (ac): 8.45
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.191
C Total: 0.901
Sum Q Segments (cfs): 24.29
Q Total (cfs): 24.29
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 495.02
Time of Concentration (min): 8.250
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 4.6079
Flow Type: Overland
Length (ft): 144
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.6
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0139
Effective Slope: 0.0139
Q for Flow Path (cfs): 0.14
Avg Velocity (ft/s): 0.52
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.29
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File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.7907
Flow Type: Street
Length (ft): 315.5
Top Elevation (ft): 248
Bottom Elevation (ft): 244
Contributing Area (acres): 2
Percent of Sub-Area (%): 23.7
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0127
Q for Flow Path (cfs): 5.75
Q Top (cfs): 0.14
Q Bottom (cfs): 5.89
Velocity Top (ft/s): 1.10
Velocity Bottom (ft/s): 2.81
Avg Velocity (ft/s): 1.96
Wave Velocity (ft/s): 2.94
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.8517
Flow Type: Pipe
Length (ft): 809.9
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.4
Percent of Sub-Area (%): 75.7
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0198
Q for Flow Path (cfs): 18.40
Q Top (cfs): 5.89
Q Bottom (cfs): 24.29
Avg Velocity (ft/s): 5.54
Wave Velocity (ft/s): 7.29
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Tc for frequency = 50.00: 6.980 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 6.980 min. = 7 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1a
Total Area (ac): 8.45
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.771
C Total: 0.908
Sum Q Segments (cfs): 28.92
Q Total (cfs): 28.92
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 418.78
Time of Concentration (min): 6.980
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.9380
Flow Type: Overland
Length (ft): 144
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.6
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0139
Effective Slope: 0.0139
Q for Flow Path (cfs): 0.17
Avg Velocity (ft/s): 0.61
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.32
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.7137
Flow Type: Street
Length (ft): 315.5
Top Elevation (ft): 248
Bottom Elevation (ft): 244
Contributing Area (acres): 2
Percent of Sub-Area (%): 23.7
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0127
Q for Flow Path (cfs): 6.85
Q Top (cfs): 0.17
Q Bottom (cfs): 7.02
Velocity Top (ft/s): 1.15
Velocity Bottom (ft/s): 2.94
Avg Velocity (ft/s): 2.05
Wave Velocity (ft/s): 3.07
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.3278
Flow Type: Pipe
Length (ft): 809.9
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.4
Percent of Sub-Area (%): 75.7
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 24
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0198
Q for Flow Path (cfs): 21.91
Q Top (cfs): 7.02
Q Bottom (cfs): 28.92
Avg Velocity (ft/s): 7.56
Wave Velocity (ft/s): 10.17
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Tc for frequency = 100.00: 5.893 Minutes
DATA FOR SUB AREA 1
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 5.893 min. = 6 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1a
Total Area (ac): 8.45
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 4.590
C Total: 0.914
Sum Q Segments (cfs): 35.45
Q Total (cfs): 35.45
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 353.61
Time of Concentration (min): 5.893
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 2.9683
Flow Type: Overland
Length (ft): 144
Top Elevation (ft): 250
Bottom Elevation (ft): 248
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.6
Overland Type: Valley
Development Type: Undeveloped
Map Slope: 0.0139
Effective Slope: 0.0139
Q for Flow Path (cfs): 0.21
Avg Velocity (ft/s): 0.81
Passed Scour Check: YES
Scour Velocity (ft/sec): 1.35
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DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.6282
Flow Type: Street
Length (ft): 315.5
Top Elevation (ft): 248
Bottom Elevation (ft): 244
Contributing Area (acres): 2
Percent of Sub-Area (%): 23.7
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0127
Q for Flow Path (cfs): 8.39
Q Top (cfs): 0.21
Q Bottom (cfs): 8.60
Velocity Top (ft/s): 1.21
Velocity Bottom (ft/s): 3.09
Avg Velocity (ft/s): 2.15
Wave Velocity (ft/s): 3.23
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.2970
Flow Type: Pipe
Length (ft): 809.9
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.4
Percent of Sub-Area (%): 75.7
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 24
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0198
Q for Flow Path (cfs): 26.85
Q Top (cfs): 8.60
Q Bottom (cfs): 35.45
Avg Velocity (ft/s): 7.96
Wave Velocity (ft/s): 10.41
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Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
Sub-Area Name: B1b
Computing Tc for all rainfall frequencies for sub-area B1b...
------------------------------------------------------------------------
Tc for frequency = 10.00: 10.032 Minutes
DATA FOR SUB AREA 2
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 10.032 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1b
Total Area (ac): 3.65
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.524
C Total: 0.889
Sum Q Segments (cfs): 8.19
Q Total (cfs): 8.19
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 601.92
Time of Concentration (min): 10.032
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.2000
Flow Type: Overland
Length (ft): 96
Top Elevation (ft): 251
Bottom Elevation (ft): 250
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.4
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Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0104
Effective Slope: 0.0104
Q for Flow Path (cfs): 0.11
Avg Velocity (ft/s): 0.50
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 5.0210
Flow Type: Street
Length (ft): 849.9
Top Elevation (ft): 250
Bottom Elevation (ft): 237
Contributing Area (acres): 1.2
Percent of Sub-Area (%): 32.9
Street Width (ft): 40
Curb Height (in): 6
Map Slope: 0.0153
Q for Flow Path (cfs): 2.69
Q Top (cfs): 0.11
Q Bottom (cfs): 2.81
Velocity Top (ft/s): 1.21
Velocity Bottom (ft/s): 2.55
Avg Velocity (ft/s): 1.88
Wave Velocity (ft/s): 2.82
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.8109
Flow Type: Pipe
Length (ft): 353.5
Top Elevation (ft): 237
Bottom Elevation (ft): 228
Contributing Area (acres): 2.4
Percent of Sub-Area (%): 65.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0255
Q for Flow Path (cfs): 5.39
Q Top (cfs): 2.81
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Q Bottom (cfs): 8.19
Avg Velocity (ft/s): 2.41
Wave Velocity (ft/s): 3.25
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Tc for frequency = 25.00: 9.768 Minutes
DATA FOR SUB AREA 2
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 9.768 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1b
Total Area (ac): 3.65
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.806
C Total: 0.894
Sum Q Segments (cfs): 9.16
Q Total (cfs): 9.16
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 586.10
Time of Concentration (min): 9.768
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.0969
Flow Type: Overland
Length (ft): 96
Top Elevation (ft): 251
Bottom Elevation (ft): 250
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.4
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0104
Effective Slope: 0.0104
Q for Flow Path (cfs): 0.13
Avg Velocity (ft/s): 0.52
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 4.8924
Flow Type: Street
Length (ft): 849.9
Top Elevation (ft): 250
Bottom Elevation (ft): 237
Contributing Area (acres): 1.2
Percent of Sub-Area (%): 32.9
Street Width (ft): 40
Curb Height (in): 6
Map Slope: 0.0153
Q for Flow Path (cfs): 3.01
Q Top (cfs): 0.13
Q Bottom (cfs): 3.14
Velocity Top (ft/s): 1.24
Velocity Bottom (ft/s): 2.62
Avg Velocity (ft/s): 1.93
Wave Velocity (ft/s): 2.90
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.7791
Flow Type: Pipe
Length (ft): 353.5
Top Elevation (ft): 237
Bottom Elevation (ft): 228
Contributing Area (acres): 2.4
Percent of Sub-Area (%): 65.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0255
Q for Flow Path (cfs): 6.02
Q Top (cfs): 3.14
Q Bottom (cfs): 9.16
Avg Velocity (ft/s): 2.49
Wave Velocity (ft/s): 3.31
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Tc for frequency = 50.00: 7.961 Minutes
DATA FOR SUB AREA 2
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 7.961 min. = 8 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1b
Total Area (ac): 3.65
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.525
C Total: 0.905
Sum Q Segments (cfs): 11.65
Q Total (cfs): 11.65
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 477.63
Time of Concentration (min): 7.961
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.6000
Flow Type: Overland
Length (ft): 96
Top Elevation (ft): 251
Bottom Elevation (ft): 250
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.4
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0104
Effective Slope: 0.0104
Q for Flow Path (cfs): 0.16
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 4.6269
Flow Type: Street
Length (ft): 849.9
Top Elevation (ft): 250
Bottom Elevation (ft): 237
Contributing Area (acres): 1.2
Percent of Sub-Area (%): 32.9
Street Width (ft): 40
Curb Height (in): 6
Map Slope: 0.0153
Q for Flow Path (cfs): 3.83
Q Top (cfs): 0.16
Q Bottom (cfs): 3.99
Velocity Top (ft/s): 1.31
Velocity Bottom (ft/s): 2.77
Avg Velocity (ft/s): 2.04
Wave Velocity (ft/s): 3.06
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.7336
Flow Type: Pipe
Length (ft): 353.5
Top Elevation (ft): 237
Bottom Elevation (ft): 228
Contributing Area (acres): 2.4
Percent of Sub-Area (%): 65.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0255
Q for Flow Path (cfs): 7.66
Q Top (cfs): 3.99
Q Bottom (cfs): 11.65
Avg Velocity (ft/s): 2.63
Wave Velocity (ft/s): 3.40
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Tc for frequency = 100.00: 7.130 Minutes
DATA FOR SUB AREA 2
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 7.130 min. = 7 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1b
Total Area (ac): 3.65
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 3.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 4.226
C Total: 0.911
Sum Q Segments (cfs): 14.06
Q Total (cfs): 14.06
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 427.81
Time of Concentration (min): 7.130
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.6000
Flow Type: Overland
Length (ft): 96
Top Elevation (ft): 251
Bottom Elevation (ft): 250
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.4
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0104
Effective Slope: 0.0104
Q for Flow Path (cfs): 0.19
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 4.4291
Flow Type: Street
Length (ft): 849.9
Top Elevation (ft): 250
Bottom Elevation (ft): 237
Contributing Area (acres): 1.2
Percent of Sub-Area (%): 32.9
Street Width (ft): 40
Curb Height (in): 6
Map Slope: 0.0153
Q for Flow Path (cfs): 4.62
Q Top (cfs): 0.19
Q Bottom (cfs): 4.81
Velocity Top (ft/s): 1.37
Velocity Bottom (ft/s): 2.89
Avg Velocity (ft/s): 2.13
Wave Velocity (ft/s): 3.20
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.1010
Flow Type: Pipe
Length (ft): 353.5
Top Elevation (ft): 237
Bottom Elevation (ft): 228
Contributing Area (acres): 2.4
Percent of Sub-Area (%): 65.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 18
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0255
Q for Flow Path (cfs): 9.24
Q Top (cfs): 4.81
Q Bottom (cfs): 14.06
Avg Velocity (ft/s): 3.98
Wave Velocity (ft/s): 5.35

Page: 19



File: K:\PAR14492\Hydro\Tc Calculator\Proposed\4492_JDS_PRP_TC_B.out  11/10/2015, 5:33:53 PM

Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
Sub-Area Name: B1c
Computing Tc for all rainfall frequencies for sub-area B1c...
------------------------------------------------------------------------
Tc for frequency = 10.00: 8.505 Minutes
DATA FOR SUB AREA 3
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 8.505 min. = 9 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1c
Total Area (ac): 7.55
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.680
C Total: 0.876
Sum Q Segments (cfs): 17.73
Q Total (cfs): 17.73
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 510.28
Time of Concentration (min): 8.505
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.2067
Flow Type: Overland
Length (ft): 96.2
Top Elevation (ft): 248
Bottom Elevation (ft): 247.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.7
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Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0052
Effective Slope: 0.0052
Q for Flow Path (cfs): 0.12
Avg Velocity (ft/s): 0.50
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.5930
Flow Type: Street
Length (ft): 251.9
Top Elevation (ft): 247.5
Bottom Elevation (ft): 244
Contributing Area (acres): 1.17
Percent of Sub-Area (%): 15.5
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0139
Q for Flow Path (cfs): 2.75
Q Top (cfs): 0.12
Q Bottom (cfs): 2.87
Velocity Top (ft/s): 1.09
Velocity Bottom (ft/s): 2.43
Avg Velocity (ft/s): 1.76
Wave Velocity (ft/s): 2.64
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 3.7049
Flow Type: Pipe
Length (ft): 1267
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.33
Percent of Sub-Area (%): 83.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0126
Q for Flow Path (cfs): 14.87
Q Top (cfs): 2.87
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Q Bottom (cfs): 17.73
Avg Velocity (ft/s): 4.28
Wave Velocity (ft/s): 5.70
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Tc for frequency = 25.00: 7.256 Minutes
DATA FOR SUB AREA 3
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 7.256 min. = 7 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1c
Total Area (ac): 7.55
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.454
C Total: 0.890
Sum Q Segments (cfs): 23.21
Q Total (cfs): 23.21
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 435.35
Time of Concentration (min): 7.256
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.1325
Flow Type: Overland
Length (ft): 96.2
Top Elevation (ft): 248
Bottom Elevation (ft): 247.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.7
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0052
Effective Slope: 0.0052
Q for Flow Path (cfs): 0.15
Avg Velocity (ft/s): 0.51
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.4888
Flow Type: Street
Length (ft): 251.9
Top Elevation (ft): 247.5
Bottom Elevation (ft): 244
Contributing Area (acres): 1.17
Percent of Sub-Area (%): 15.5
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0139
Q for Flow Path (cfs): 3.60
Q Top (cfs): 0.15
Q Bottom (cfs): 3.75
Velocity Top (ft/s): 1.16
Velocity Bottom (ft/s): 2.60
Avg Velocity (ft/s): 1.88
Wave Velocity (ft/s): 2.82
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 2.6346
Flow Type: Pipe
Length (ft): 1267
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.33
Percent of Sub-Area (%): 83.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 24
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0126
Q for Flow Path (cfs): 19.46
Q Top (cfs): 3.75
Q Bottom (cfs): 23.21
Avg Velocity (ft/s): 5.93
Wave Velocity (ft/s): 8.02
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Tc for frequency = 50.00: 5.583 Minutes
DATA FOR SUB AREA 3
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 5.583 min. = 6 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1c
Total Area (ac): 7.55
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 4.100
C Total: 0.897
Sum Q Segments (cfs): 27.76
Q Total (cfs): 27.76
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 334.98
Time of Concentration (min): 5.583
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.6033
Flow Type: Overland
Length (ft): 96.2
Top Elevation (ft): 248
Bottom Elevation (ft): 247.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.7
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0052
Effective Slope: 0.0052
Q for Flow Path (cfs): 0.18
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.4232
Flow Type: Street
Length (ft): 251.9
Top Elevation (ft): 247.5
Bottom Elevation (ft): 244
Contributing Area (acres): 1.17
Percent of Sub-Area (%): 15.5
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0139
Q for Flow Path (cfs): 4.30
Q Top (cfs): 0.18
Q Bottom (cfs): 4.49
Velocity Top (ft/s): 1.22
Velocity Bottom (ft/s): 2.72
Avg Velocity (ft/s): 1.97
Wave Velocity (ft/s): 2.95
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 2.5566
Flow Type: Pipe
Length (ft): 1267
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.33
Percent of Sub-Area (%): 83.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 24
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0126
Q for Flow Path (cfs): 23.28
Q Top (cfs): 4.49
Q Bottom (cfs): 27.76
Avg Velocity (ft/s): 6.22
Wave Velocity (ft/s): 8.26
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Tc for frequency = 100.00: 4.843 Minutes
DATA FOR SUB AREA 3
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 4.843 min. = 5 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B1c
Total Area (ac): 7.55
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 5.100
C Total: 0.904
Sum Q Segments (cfs): 34.81
Q Total (cfs): 34.81
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 290.60
Time of Concentration (min): 4.843
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.6033
Flow Type: Overland
Length (ft): 96.2
Top Elevation (ft): 248
Bottom Elevation (ft): 247.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.7
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0052
Effective Slope: 0.0052
Q for Flow Path (cfs): 0.23
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.3445
Flow Type: Street
Length (ft): 251.9
Top Elevation (ft): 247.5
Bottom Elevation (ft): 244
Contributing Area (acres): 1.17
Percent of Sub-Area (%): 15.5
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0139
Q for Flow Path (cfs): 5.39
Q Top (cfs): 0.23
Q Bottom (cfs): 5.62
Velocity Top (ft/s): 1.29
Velocity Bottom (ft/s): 2.88
Avg Velocity (ft/s): 2.08
Wave Velocity (ft/s): 3.12
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.8955
Flow Type: Pipe
Length (ft): 1267
Top Elevation (ft): 244
Bottom Elevation (ft): 228
Contributing Area (acres): 6.33
Percent of Sub-Area (%): 83.8
Initial Pipe Diameter (in): 30
Calculated Pipe Diameter (in): 27
Used Pipe Diameter (in): 30
Manning's N: 0.011
Map Slope: 0.0126
Q for Flow Path (cfs): 29.18
Q Top (cfs): 5.62
Q Bottom (cfs): 34.81
Avg Velocity (ft/s): 8.38
Wave Velocity (ft/s): 11.14
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Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
Sub-Area Name: B2a
Computing Tc for all rainfall frequencies for sub-area B2a...
------------------------------------------------------------------------
Tc for frequency = 10.00: 10.228 Minutes
DATA FOR SUB AREA 4
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 10.228 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2a
Total Area (ac): 5.49
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.524
C Total: 0.873
Sum Q Segments (cfs): 12.10
Q Total (cfs): 12.10
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 613.69
Time of Concentration (min): 10.228
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.1633
Flow Type: Overland
Length (ft): 94.9
Top Elevation (ft): 233
Bottom Elevation (ft): 232.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.9
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Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0053
Effective Slope: 0.0053
Q for Flow Path (cfs): 0.11
Avg Velocity (ft/s): 0.50
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 6.0670
Flow Type: Street
Length (ft): 427.6
Top Elevation (ft): 232.5
Bottom Elevation (ft): 232
Contributing Area (acres): 2.65
Percent of Sub-Area (%): 48.3
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0012
Q for Flow Path (cfs): 5.84
Q Top (cfs): 0.11
Q Bottom (cfs): 5.95
Velocity Top (ft/s): 0.42
Velocity Bottom (ft/s): 1.15
Avg Velocity (ft/s): 0.78
Wave Velocity (ft/s): 1.17
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 0.9978
Flow Type: Pipe
Length (ft): 357.4
Top Elevation (ft): 232
Bottom Elevation (ft): 220.5
Contributing Area (acres): 2.79
Percent of Sub-Area (%): 50.8
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 24
Manning's N: 0.011
Map Slope: 0.0322
Q for Flow Path (cfs): 6.15
Q Top (cfs): 5.95
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Q Bottom (cfs): 12.10
Avg Velocity (ft/s): 4.66
Wave Velocity (ft/s): 5.97
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Tc for frequency = 25.00: 9.985 Minutes
DATA FOR SUB AREA 4
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 9.985 min. = 10 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2a
Total Area (ac): 5.49
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 2.806
C Total: 0.879
Sum Q Segments (cfs): 13.54
Q Total (cfs): 13.54
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 599.10
Time of Concentration (min): 9.985
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 3.0898
Flow Type: Overland
Length (ft): 94.9
Top Elevation (ft): 233
Bottom Elevation (ft): 232.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.9
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0053
Effective Slope: 0.0053
Q for Flow Path (cfs): 0.12
Avg Velocity (ft/s): 0.51
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 5.8974
Flow Type: Street
Length (ft): 427.6
Top Elevation (ft): 232.5
Bottom Elevation (ft): 232
Contributing Area (acres): 2.65
Percent of Sub-Area (%): 48.3
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0012
Q for Flow Path (cfs): 6.54
Q Top (cfs): 0.12
Q Bottom (cfs): 6.66
Velocity Top (ft/s): 0.43
Velocity Bottom (ft/s): 1.18
Avg Velocity (ft/s): 0.81
Wave Velocity (ft/s): 1.21
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 0.9978
Flow Type: Pipe
Length (ft): 357.4
Top Elevation (ft): 232
Bottom Elevation (ft): 220.5
Contributing Area (acres): 2.79
Percent of Sub-Area (%): 50.8
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 15
Used Pipe Diameter (in): 24
Manning's N: 0.011
Map Slope: 0.0322
Q for Flow Path (cfs): 6.88
Q Top (cfs): 6.66
Q Bottom (cfs): 13.54
Avg Velocity (ft/s): 4.75
Wave Velocity (ft/s): 5.97
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Tc for frequency = 50.00: 7.749 Minutes
DATA FOR SUB AREA 4
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 7.749 min. = 8 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2a
Total Area (ac): 5.49
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.525
C Total: 0.891
Sum Q Segments (cfs): 17.24
Q Total (cfs): 17.24
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 464.97
Time of Concentration (min): 7.749
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.5817
Flow Type: Overland
Length (ft): 94.9
Top Elevation (ft): 233
Bottom Elevation (ft): 232.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.9
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0053
Effective Slope: 0.0053
Q for Flow Path (cfs): 0.16
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 5.5497
Flow Type: Street
Length (ft): 427.6
Top Elevation (ft): 232.5
Bottom Elevation (ft): 232
Contributing Area (acres): 2.65
Percent of Sub-Area (%): 48.3
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0012
Q for Flow Path (cfs): 8.32
Q Top (cfs): 0.16
Q Bottom (cfs): 8.48
Velocity Top (ft/s): 0.46
Velocity Bottom (ft/s): 1.25
Avg Velocity (ft/s): 0.86
Wave Velocity (ft/s): 1.28
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 0.6181
Flow Type: Pipe
Length (ft): 357.4
Top Elevation (ft): 232
Bottom Elevation (ft): 220.5
Contributing Area (acres): 2.79
Percent of Sub-Area (%): 50.8
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 18
Used Pipe Diameter (in): 24
Manning's N: 0.011
Map Slope: 0.0322
Q for Flow Path (cfs): 8.76
Q Top (cfs): 8.48
Q Bottom (cfs): 17.24
Avg Velocity (ft/s): 7.35
Wave Velocity (ft/s): 9.64
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Tc for frequency = 100.00: 7.580 Minutes
DATA FOR SUB AREA 4
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 7.580 min. = 8 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2a
Total Area (ac): 5.49
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.953
C Total: 0.895
Sum Q Segments (cfs): 19.43
Q Total (cfs): 19.43
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 454.83
Time of Concentration (min): 7.580
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 1.5817
Flow Type: Overland
Length (ft): 94.9
Top Elevation (ft): 233
Bottom Elevation (ft): 232.5
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 0.9
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0053
Effective Slope: 0.0053
Q for Flow Path (cfs): 0.18
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 5.3852
Flow Type: Street
Length (ft): 427.6
Top Elevation (ft): 232.5
Bottom Elevation (ft): 232
Contributing Area (acres): 2.65
Percent of Sub-Area (%): 48.3
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0012
Q for Flow Path (cfs): 9.38
Q Top (cfs): 0.18
Q Bottom (cfs): 9.56
Velocity Top (ft/s): 0.47
Velocity Bottom (ft/s): 1.29
Avg Velocity (ft/s): 0.88
Wave Velocity (ft/s): 1.32
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 0.6136
Flow Type: Pipe
Length (ft): 357.4
Top Elevation (ft): 232
Bottom Elevation (ft): 220.5
Contributing Area (acres): 2.79
Percent of Sub-Area (%): 50.8
Initial Pipe Diameter (in): 24
Calculated Pipe Diameter (in): 18
Used Pipe Diameter (in): 24
Manning's N: 0.011
Map Slope: 0.0322
Q for Flow Path (cfs): 9.87
Q Top (cfs): 9.56
Q Bottom (cfs): 19.43
Avg Velocity (ft/s): 7.52
Wave Velocity (ft/s): 9.71
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Project: 
Date: 12:00:00 AM
Engineer: Kinsey Hensley
Consultant: 
------------------------------------------------------------------------
Sub-Area Name: B2b
Computing Tc for all rainfall frequencies for sub-area B2b...
------------------------------------------------------------------------
Tc for frequency = 10.00: 5.231 Minutes
DATA FOR SUB AREA 5
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 5.231 min. = 5 min.
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2b
Total Area (ac): 4.04
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 10
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 3.720
C Total: 0.893
Sum Q Segments (cfs): 13.42
Q Total (cfs): 13.42
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 313.86
Time of Concentration (min): 5.231
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 0.9767
Flow Type: Overland
Length (ft): 29.3
Top Elevation (ft): 231.5
Bottom Elevation (ft): 231.25
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.2
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Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0085
Effective Slope: 0.0085
Q for Flow Path (cfs): 0.17
Avg Velocity (ft/s): 0.50
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.8694
Flow Type: Street
Length (ft): 149.1
Top Elevation (ft): 231.25
Bottom Elevation (ft): 231
Contributing Area (acres): 1.37
Percent of Sub-Area (%): 33.9
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0017
Q for Flow Path (cfs): 4.55
Q Top (cfs): 0.17
Q Bottom (cfs): 4.72
Velocity Top (ft/s): 0.53
Velocity Bottom (ft/s): 1.24
Avg Velocity (ft/s): 0.89
Wave Velocity (ft/s): 1.33
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 2.3849
Flow Type: Pipe
Length (ft): 389.8
Top Elevation (ft): 231
Bottom Elevation (ft): 226
Contributing Area (acres): 2.62
Percent of Sub-Area (%): 64.9
Initial Pipe Diameter (in): 36
Calculated Pipe Diameter (in): 18
Used Pipe Diameter (in): 36
Manning's N: 0.011
Map Slope: 0.0128
Q for Flow Path (cfs): 8.70
Q Top (cfs): 4.72
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Q Bottom (cfs): 13.42
Avg Velocity (ft/s): 2.11
Wave Velocity (ft/s): 2.72
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Tc for frequency = 25.00: 4.380 Minutes
DATA FOR SUB AREA 5
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 4.380 min. = 4 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2b
Total Area (ac): 4.04
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 25
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 4.275
C Total: 0.898
Sum Q Segments (cfs): 15.52
Q Total (cfs): 15.52
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 262.79
Time of Concentration (min): 4.380
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 0.9488
Flow Type: Overland
Length (ft): 29.3
Top Elevation (ft): 231.5
Bottom Elevation (ft): 231.25
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.2
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0085
Effective Slope: 0.0085
Q for Flow Path (cfs): 0.19
Avg Velocity (ft/s): 0.51
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.8024
Flow Type: Street
Length (ft): 149.1
Top Elevation (ft): 231.25
Bottom Elevation (ft): 231
Contributing Area (acres): 1.37
Percent of Sub-Area (%): 33.9
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0017
Q for Flow Path (cfs): 5.26
Q Top (cfs): 0.19
Q Bottom (cfs): 5.45
Velocity Top (ft/s): 0.55
Velocity Bottom (ft/s): 1.28
Avg Velocity (ft/s): 0.92
Wave Velocity (ft/s): 1.38
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.6286
Flow Type: Pipe
Length (ft): 389.8
Top Elevation (ft): 231
Bottom Elevation (ft): 226
Contributing Area (acres): 2.62
Percent of Sub-Area (%): 64.9
Initial Pipe Diameter (in): 36
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 36
Manning's N: 0.011
Map Slope: 0.0128
Q for Flow Path (cfs): 10.06
Q Top (cfs): 5.45
Q Bottom (cfs): 15.52
Avg Velocity (ft/s): 3.00
Wave Velocity (ft/s): 3.99
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Tc for frequency = 50.00: 3.786 Minutes
DATA FOR SUB AREA 5
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 3.786 min. = 4 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2b
Total Area (ac): 4.04
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 50
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 5.160
C Total: 0.904
Sum Q Segments (cfs): 18.85
Q Total (cfs): 18.85
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 227.14
Time of Concentration (min): 3.786
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 0.4883
Flow Type: Overland
Length (ft): 29.3
Top Elevation (ft): 231.5
Bottom Elevation (ft): 231.25
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.2
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0085
Effective Slope: 0.0085
Q for Flow Path (cfs): 0.23
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.7164
Flow Type: Street
Length (ft): 149.1
Top Elevation (ft): 231.25
Bottom Elevation (ft): 231
Contributing Area (acres): 1.37
Percent of Sub-Area (%): 33.9
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0017
Q for Flow Path (cfs): 6.39
Q Top (cfs): 0.23
Q Bottom (cfs): 6.63
Velocity Top (ft/s): 0.58
Velocity Bottom (ft/s): 1.35
Avg Velocity (ft/s): 0.97
Wave Velocity (ft/s): 1.45
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.5811
Flow Type: Pipe
Length (ft): 389.8
Top Elevation (ft): 231
Bottom Elevation (ft): 226
Contributing Area (acres): 2.62
Percent of Sub-Area (%): 64.9
Initial Pipe Diameter (in): 36
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 36
Manning's N: 0.011
Map Slope: 0.0128
Q for Flow Path (cfs): 12.22
Q Top (cfs): 6.63
Q Bottom (cfs): 18.85
Avg Velocity (ft/s): 3.15
Wave Velocity (ft/s): 4.11
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Tc for frequency = 100.00: 3.798 Minutes
DATA FOR SUB AREA 5
------------------------------------------------------------------------
SUB AREA TIME OF CONCENTRATION: 3.798 min. = 4 min. ** TC ERROR **
------------------------------------------------------------------------
SUB AREA INPUT DATA
------------------------------------------------------------------------
Sub Area Name: B2b
Total Area (ac): 4.04
Flood Zone: 2
Rainfall Zone: K
Storm Frequency (years): 100
Development Type: Industrial
Soil Type: 4.00
Percent Impervious: 70
SUB AREA OUTPUT
------------------------------------------------------------------------
Intensity (in/hr): 5.100
C Total: 0.904
Sum Q Segments (cfs): 18.62
Q Total (cfs): 18.62
Sum Percent Area (%): 100.0
Sum of Flow Path Travel Times (sec): 227.90
Time of Concentration (min): 3.798
------------------------------------------------------------------------
DATA FOR FLOW PATH 1
------------------------------------------------------------------------
Flow Path Name: Overland
FLOW PATH TRAVEL TIME (min): 0.4883
Flow Type: Overland
Length (ft): 29.3
Top Elevation (ft): 231.5
Bottom Elevation (ft): 231.25
Contributing Area (acres): 0.05
Percent of Sub-Area (%): 1.2
Overland Type: Valley
Development Type: Industrial
Map Slope: 0.0085
Effective Slope: 0.0085
Q for Flow Path (cfs): 0.23
Avg Velocity (ft/s): 1.00
Passed Scour Check: N/A
DATA FOR FLOW PATH 2
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------------------------------------------------------------------------
Flow Path Name: Street
FLOW PATH TRAVEL TIME (min): 1.7215
Flow Type: Street
Length (ft): 149.1
Top Elevation (ft): 231.25
Bottom Elevation (ft): 231
Contributing Area (acres): 1.37
Percent of Sub-Area (%): 33.9
Street Width (ft): 32
Curb Height (in): 6
Map Slope: 0.0017
Q for Flow Path (cfs): 6.32
Q Top (cfs): 0.23
Q Bottom (cfs): 6.55
Velocity Top (ft/s): 0.58
Velocity Bottom (ft/s): 1.34
Avg Velocity (ft/s): 0.96
Wave Velocity (ft/s): 1.44
DATA FOR FLOW PATH 3
------------------------------------------------------------------------
Flow Path Name: Pipe
FLOW PATH TRAVEL TIME (min): 1.5885
Flow Type: Pipe
Length (ft): 389.8
Top Elevation (ft): 231
Bottom Elevation (ft): 226
Contributing Area (acres): 2.62
Percent of Sub-Area (%): 64.9
Initial Pipe Diameter (in): 36
Calculated Pipe Diameter (in): 21
Used Pipe Diameter (in): 36
Manning's N: 0.011
Map Slope: 0.0128
Q for Flow Path (cfs): 12.08
Q Top (cfs): 6.55
Q Bottom (cfs): 18.62
Avg Velocity (ft/s): 3.13
Wave Velocity (ft/s): 4.09
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Proposed Hydrology Exhibit B 
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APPENDIX E 

Existing FIRM Maps & Soils Maps 
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Adams Canyon – Hydraulic Analysis Report 
 
Introduction 
Adams Canyon is located in the unincorporated areas of Ventura County, California. The 
study was performed for 1.2 miles of the stream. The extent of the stream is from the 
confluence with the Santa Clara River and continuing upstream to 1,600 ft north of 
Telegraph Road. The channel is earthen. The entire study reach area is agricultural. There 
are three bridges in the study extent namely East Telegraph Road, Union Pacific Railroad 
and Highway 126. The stream was a natural channel consisting of minor vegetation. 
 
Structure Data 
The structure information for East Telegraph Road and Union pacific Railroad is 
obtained from the field reconnaissance and information provided by CalTrans and record 
drawings from the County.  The information was incorporated in this analysis. 
 

  Model Type 

Telegraph Road   Culvert 

Railroad Bridge 
Highway 126 Two Culverts 

 
Terrain Data 
 
A flown aerial topo was generated by Central Coast Mapping in March 2007 with an 
assumed horizontal datum and a vertical datum of NGVD 29.   The data from the flown 
aerial was re-projected to “State Plane California V FIPS 0405 Feet” and raised 2.39’ to 
convert the data to NAD 1983 horizontal datum and “NAVD 88” vertical datum. 
 
LIDAR data was provided by Ventura County. The data was in the form of mass points 
(each point was attributed with latitude, longitude and elevation), with a horizontal datum 
of NAD 1983 with projection of “State Plane California V FIPS 0405 Feet” and the 
vertical datum is “NAVD 88”.   
 
These two data sources were used to generate a surface with 1’ and 5’ contour intervals in 
Civil3D.   
 
Streamline and Flow Paths 

• Streamline was generated using the flowline of the Adams Barranca. 
• Overland Flowpaths were generated following the west and east side of the bank 

contours and path of travel for the overflow water. 
• Lateral structure elevations were determined by topography 

 
Cross Section Generation 
Cross-sections geometry was extracted from the terrain. Each cross-section was oriented 
such that it is normal to the floodplain. 
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Manning’s Roughness Coefficient (n) Calculations 
Manning’s coefficient values were determined for each cross section using the Cowan 
(1956) procedure outlined in “Guide for Selecting Manning’s Roughness Coefficients for 
Natural Channels and Floodplains” ”(Authors: G.J. Arcement and V.R. Schneider, USGS 
Water supply Paper 2339).  Photographs taken during field reconnaissance were used in 
conjunction with the aerial images to estimate Manning’s coefficients for the channel 
portion of the cross section.  For overbank areas, land-use classification data was 
developed from the aerial imagery. Polygons were digitized for different landuses, which 
were attributed with the corresponding Manning’s n values. Manning’s n value of 0.045 
was used for the main channel and between 0.03 and 0.035 for the overbanks. See 
attached computation table (Attachment 1). 
 
Boundary Conditions 
For a downstream WS Elevation in SC River from FIRM 06111C0779E, we used 208.25 
on the 88 datum. 
 
Discharge Point Locations 
Discharges for the Adams Barranca vary depending on the source.  Ventura County 
Watershed Protection District current adopted flow rate is from the HSPF Model of 6,880 
cfs.  A revised discharges was provided by VCWPD in Appendix L Ventura Design 
Storm by Mark Banduraga of 5,150 cfs.  A separate VcRAT analysis was completed by 
Jensen Design & Survey using aerial reduction totaling 5,861cfs. The varying discharges 
are shown in the table below: 
 

  100-Year 
HSPF Model 
VCWPD   6,880 
HMS Model 
VCWPD 5,150 
JDS Model 5,861 

 
For this analysis we used a peak flow of 5,861. 
HEC-RAS Project – Existing 
 

• PLANS: The name of the project is 4492_Adams Barranca.prj  
o Adams Canyon  

  Plan With Embankment (p01, g01, f01) 
o Right Overbank 

 Adams Canyon Right Overbank Profile (p04, g02, f03) 
o Left Overbank 

 Adams Canyon Left Overbank Profile (p03, g04, f02) 
 
Discharges in the main stream were reduced using lateral structures for the with 
Embankment Plan with lateral structures(Plan 1) and balanced appropriately with the 
right and left overbank as shown in the table below for the EXISTING condition: 
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LOB_RS 100-YR 
5246 2191 
3370 101 

 
 

ROB_RS 100-YR 
5221.1 1359 
3525.7 1297 

 
 
Methodology Existing Condition 
 
Plan 1: With Embankment Plan with lateral structures 

• Levees were modeled using lateral structures in accordance with the Levee 
Analysis and Mapping Procedures released by FEMA in 2013 which outlines 
different modeling approaches for non-accredited levees.  

o Lateral structures were used to establish breaches in areas where the 
levees had a steep slope towards the landward side of the floodplain.  

o In areas where the levees were gradually slopping and potential for 
failures is lower the mapping was done by assuming the levees were 
topographic feature that did not impede flow.  

• Flow in the main channel was reduced by optimizing the lateral structures.  
Plan 2: Right overbank 

• An overbank flowline was delineated using 1 foot contours on the right 
(west) overbank 

• The cross-sections were taken parallel to the contours in the overflow area 
• The flow rates were determined using the overflow from the lateral 

structures on the right side of Plan 1. 
 
Plan 3: Left overbank 

• An overbank flowline was delineated using 1 foot contours on the left 
(east) overbank 

• The cross-sections were taken parallel to the contours in the overflow area 
• The flow rates were determined using the overflow from the lateral 

structures on the left side of Plan 1. 
 
HEC-RAS Project – Proposed 
 

• PLANS: The name of the project is 4492_Adams Barranca.prj 
o Proposed Adams Canyon - Plan With Embankment Main channel 

Overbank  
 A flood control condition to capture overflow of the east banks 

and diverted to a parallel channel. Weir cut into Adams 
Barranca at the southerly end between section 2929.25 and 
3159.25.  (p06, g03, f05) 
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o Right Overbank 
 Adams Canyon Right Overbank Profile (p07, g05, f06) (used 

same alignment and sections as existing condition) 
o Left Overbank 

 Adams Canyon Left Overbank Profile (p03, g04, f02) 
 Flow line taken along proposed parallel channel  

 
Discharges in the main stream were reduced using lateral structures balanced 
appropriately with the right and left overbank as shown in the table below for the 
PROPOSED condition: 
 

LOB_RS 100-YR 
5246 2177 
3370 460 

 
 

ROB_RS 100-YR 
5221.1 1348 
3525.7 855 

 
Methodology Proposed Condition 
 
Plan 4: Proposed Geometry 

• It was observed on the Existing condition (Plan 1) that a break out of 2,178cfs 
occurred upstream of Telegraph Road and Traveled over telegraph Road to the 
frontage of the project site.  We have designed this overflow condition to be 
captured in the parking lot and diverted to the west and then to the south in a 
parallel channel. The proposed buildings are protected from the 100 year water 
surface elevation. 

• Additional break out of 187.3cfs occurs just North of Hwy 126.  
• A flow file was created based on the assumption that at the beginning of the new 

channel (easterly end) the flow rate would start at 300 cfs.  Then it would increase 
to the full 2178 cfs at the northwesterly property corner before heading south.  

• The proposed channel that will handle overflows from the main channel in the 
100yr event. It runs parallel to the property between Telegraph road and Hwy 
126. At the Hwy the proposed overflow channel wraps to the east along Faulkner 
Road. Overflow will pond in Faulkner Rd and up to the Culdesac.   

• A notch cut at the easterly channel banks between stations 2929.25 and 3159.25; 
This cut will act as a weir, flood flows will initially flow to the east into a widen 
channel through the frontage road and over the highway, as it did in the existing 
condition. Some flow will go back into Adams Barranca Creek at Hwy 126 
however this will be controlled via a weir to prevent overtopping of the west bank 
therefore no impacts will occur on the west side of the Barranca .  
 

Plan 5: Right overbank 
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• An overbank flowline was delineated using 1 foot contours on the right 
(west) overbank 

• The cross-sections were taken parallel to the contours in the overflow area 
• The flow rates were determined using the overflow from the lateral 

structures on the right side of Plan 4. 
 
Plan 6: Left overbank 

• An overbank flowline was delineated using 1 foot contours on the left 
(east) overbank following the flowline of the proposed flood control 
channel. 

• The cross-sections were taken parallel to the contours in the overflow area 
• A lower portion as observed along Hwy 126 on the east side of the 

channel between stations 2895.24 and 2684.37.  
• The flow rates were determined using the overflow from the lateral 

structures on the left side of Plan 4. 
 
Mapping 
BFEs for the right overbank are obtained from Plan # 2 & #5 
BFEs for the left overbank are obtained from Plan # 3 & #6 
 
 









 

HEC-RAS  Plan: Ex   River: AdamsBarranca   Reach: Reach1    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach1 6475.816 PF 1 5861.00 255.59 269.07 265.60 270.40 0.005718 9.24 634.64 82.48 0.59

Reach1 6235.479 PF 1 5861.00 252.92 264.88 264.48 268.10 0.015115 14.39 407.16 54.89 0.93

Reach1 5984.647 PF 1 5861.00 250.34 263.62 263.40 264.92 0.007116 10.60 1203.58 409.16 0.64

Reach1 5737.684 PF 1 5861.00 248.36 261.73 261.73 263.08 0.008277 10.12 1057.11 774.57 0.73

Reach1 5491.663 PF 1 5861.00 246.27 259.26 257.43 260.62 0.011788 9.82 915.48 570.72 0.61

Reach1 5246.089 PF 1 5861.00 244.00 256.85 255.82 257.55 0.011981 6.91 1041.28 926.22 0.59

Reach1 5246     Tel_East        Lat Struct

Reach1 5221.13  Tele_West       Lat Struct

Reach1 5201.42 PF 1 5620.44 243.34 256.22 256.82 0.021821 6.23 910.19 258.94 0.57

Reach1 5156.75 PF 1 5426.83 242.68 255.28 255.86 0.020709 6.16 906.50 265.07 0.55

Reach1 5112.09 PF 1 5208.80 242.02 254.28 254.92 0.021019 6.46 818.18 219.68 0.57

Reach1 5022.76 PF 1 4659.60 240.69 252.46 253.04 0.020352 6.01 774.98 196.87 0.51

Reach1 4978.1  PF 1 4193.18 240.03 251.79 252.26 0.013677 5.48 777.79 180.61 0.46

Reach1 4933.43 PF 1 3463.33 239.37 251.43 251.79 0.006938 4.73 735.11 137.60 0.35

Reach1 4888.77 PF 1 2731.26 238.71 251.21 251.45 0.006514 3.93 699.91 121.48 0.28

Reach1 4826.612 PF 1 2336.91 238.31 251.19 251.42 0.000116 3.89 609.42 115.72 0.28

Reach1 4808.237 PF 1 2327.94 238.64 251.23 245.03 251.39 0.197676 3.18 731.81 242.56 0.31

Reach1 4775.879 Teleraph        Culvert

Reach1 4739.053 PF 1 2327.94 237.53 243.80 243.80 246.69 0.001960 13.65 170.54 29.94 1.01

Reach1 4673.858 PF 1 2327.94 235.63 244.58 245.70 0.007092 8.52 273.11 46.56 0.62

Reach1 4495.546 PF 1 2327.94 234.23 242.88 241.46 244.23 0.009456 9.32 249.79 46.26 0.71

Reach1 4247.987 PF 1 2327.94 232.68 241.31 239.80 241.89 0.007697 6.12 382.53 237.19 0.79

Reach1 3997.28 PF 1 2327.94 230.86 238.31 237.43 239.49 0.011533 8.78 272.86 83.79 0.77

Reach1 3823.969 PF 1 2327.94 228.87 236.71 236.71 238.15 0.019287 9.64 241.38 83.23 1.00

Reach1 3656.055 PF 1 2327.94 227.64 235.73 235.71 235.73 0.000004 0.12 8573.16 1633.56 0.01

Reach1 3574.137 RRxing          Bridge

Reach1 3547.872 PF 1 2327.94 226.87 234.77 234.77 234.77 0.000014 0.33 7197.04 1655.55 0.03

Reach1 3525.703 Hwy_West        Lat Struct

Reach1 3372.434 PF 1 2100.00 225.62 232.19 232.19 234.00 0.008824 11.10 210.99 68.45 0.87

Reach1 3370     Hwy_East        Lat Struct

Reach1 3020.276 PF 1 988.87 221.79 228.69 228.61 230.10 0.010997 9.82 109.83 40.23 0.88

Reach1 2929.252 PF 1 976.92 220.63 227.20 227.20 228.92 0.014586 10.52 93.09 28.65 0.99

Reach1 2895.24 PF 1 976.92 219.12 227.20 222.51 227.24 0.000340 1.79 688.19 1805.68 0.12

Reach1 2773.995 HWy126          Culvert

Reach1 2684.378 PF 1 976.92 218.04 226.01 221.91 226.38 0.000217 4.88 200.22 30.14 0.33

Reach1 2485.067 PF 1 976.92 216.26 225.57 223.28 226.23 0.005841 6.51 152.82 35.01 0.52

Reach1 2247.204 PF 1 976.92 215.34 221.77 221.77 223.64 0.023137 11.00 88.83 23.67 1.00

Reach1 1997.363 PF 1 976.92 210.82 217.84 216.97 218.94 0.013457 8.42 116.06 32.31 0.78

Reach1 1747.714 PF 1 976.92 208.97 215.13 214.07 216.04 0.009789 7.68 127.27 32.53 0.68

Reach1 1498.684 PF 1 976.92 207.32 213.27 212.00 213.92 0.006950 6.63 158.27 1103.70 0.58

Reach1 1250.347 PF 1 976.92 204.47 211.35 209.75 212.13 0.007288 7.10 137.62 30.45 0.59

Reach1 1001.841 PF 1 976.92 202.27 209.75 208.09 210.39 0.006427 6.43 152.44 47.06 0.56

Reach1 748.9206 PF 1 976.92 200.99 208.76 209.08 0.003720 4.59 212.89 64.81 0.43



HEC-RAS  Plan: Ex   River: AdamsBarranca   Reach: Reach1    Profile: PF 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach1 502.0116 PF 1 976.92 199.59 208.05 204.71 208.36 0.002317 4.46 219.13 42.83 0.35

Reach1 249.222 PF 1 976.92 199.26 208.25 201.77 208.25 0.000022 0.54 2221.21 514.17 0.04
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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Geom: AdamsExisting    Flow: Ex_Profiles
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HEC-RAS  Plan: East(LOB)   River: AdamsBarranca   Reach: EastFL    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

EastFL 5518.35 PF 1 2191.00 254.56 256.39 256.39 256.86 0.236921 5.61 409.61 468.35 0.98

EastFL 5352.199 PF 1 2191.00 252.61 252.67 252.67 252.78 0.009636 0.10 828.20 302.81 0.11

EastFL 5244.774 PF 1 2191.00 250.68 251.20 251.20 251.25 0.000750 0.41 1363.51 978.84 0.13

EastFL 5082.262 PF 1 2191.00 246.97 249.09 249.09 249.33 0.010247 2.27 771.91 1322.88 0.56

EastFL 4891.063 PF 1 2191.00 245.00 245.79 245.79 245.91 0.001535 0.74 828.35 360.19 0.20

EastFL 4629.338 PF 1 2191.00 233.74 235.64 235.24 235.86 0.010501 3.73 586.93 506.43 0.61

EastFL 4334.644 PF 1 2191.00 229.15 231.33 231.33 231.75 0.018102 5.23 418.89 477.65 0.98

EastFL 3941.169 PF 1 2292.00 227.41 229.18 228.51 229.22 0.003079 1.57 1458.47 1436.88 0.27

EastFL 3703.737 PF 1 2292.00 223.00 229.13 225.00 229.14 0.000108 0.60 3801.90 2605.01 0.09

EastFL 3442.721 PF 1 2292.00 227.00 228.60 228.60 229.02 0.002575 5.17 442.94 525.55 0.99

EastFL 3212.693 PF 1 2292.00 220.95 222.55 222.19 222.70 0.007369 3.05 753.18 933.58 0.60

EastFL 2929.015 PF 1 2292.00 217.93 219.18 219.18 219.53 0.019272 4.77 480.41 584.48 0.93

EastFL 2309.66 PF 1 2292.00 213.72 217.25 216.22 217.28 0.000738 1.37 1671.00 1253.99 0.21

EastFL 1672.838 PF 1 2292.00 212.39 213.90 213.90 214.21 0.030775 4.29 522.71 799.76 0.95

EastFL 909.8247 PF 1 2292.00 208.29 211.22 210.17 211.27 0.001000 1.79 1246.62 740.10 0.25
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HEC-RAS  Plan: ROB   River: AdamsBarranca   Reach: ROB    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

ROB 4876.64 PF 1 1359.00 237.00 251.01 251.01 251.02 0.000058 0.66 2067.35 994.77 0.08

ROB 4369.222 PF 1 1359.00 234.00 242.54 242.75 0.003313 3.70 366.82 225.38 0.51

ROB 4130.314 PF 1 1359.00 233.00 242.57 242.57 242.58 0.000172 0.93 1469.12 720.39 0.11

ROB 4014.771 PF 1 1359.00 231.97 236.15 236.15 236.60 0.018617 5.41 251.41 318.63 1.00

ROB 3871.933 PF 1 1359.00 228.94 231.82 231.54 232.06 0.007642 3.88 350.40 611.56 0.66

ROB 3800.783 PF 1 1359.00 227.98 231.48 230.95 231.62 0.004478 3.10 438.55 901.74 0.51

ROB 3592.327 PF 1 2656.00 226.85 230.46 230.46 230.60 0.005163 2.96 896.68 958.88 0.53

ROB 3269.723 PF 1 2656.00 221.00 227.91 224.40 227.92 0.000059 0.66 4031.73 1435.10 0.07

ROB 2837.474 PF 1 2656.00 218.22 227.91 221.52 227.91 0.000008 0.36 7340.28 1375.16 0.03

ROB 2537.857 PF 1 2656.00 225.08 227.33 227.33 227.85 0.002466 5.75 461.63 452.00 1.00

ROB 2157.755 PF 1 2656.00 212.65 215.20 214.50 215.32 0.002720 2.74 970.72 712.50 0.41

ROB 1945.575 PF 1 2656.00 211.33 214.62 214.07 214.71 0.002959 2.49 1067.25 968.74 0.41

ROB 1526.76 PF 1 2656.00 208.00 213.42 212.91 213.50 0.002820 2.29 1160.33 1163.75 0.40

ROB 1028.893 PF 1 2656.00 203.26 212.14 211.54 212.21 0.002381 2.16 1231.19 1195.79 0.37

ROB 549.033 PF 1 2656.00 200.74 209.34 209.34 209.61 0.021869 4.20 631.65 1215.05 1.00

ROB 272.1645 PF 1 2656.00 199.75 208.33 207.11 208.37 0.001000 1.63 1625.66 1312.25 0.25
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HEC-RAS  Plan: prop   River: AdamsBarranca   Reach: Reach1    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach1 6475.816 PF 1 5861.00 255.59 269.07 265.60 270.40 0.005718 9.24 634.64 82.48 0.59

Reach1 6235.479 PF 1 5861.00 252.92 264.88 264.48 268.10 0.015115 14.39 407.16 54.89 0.93

Reach1 5984.647 PF 1 5861.00 250.34 263.62 263.40 264.92 0.007116 10.60 1203.57 409.16 0.64

Reach1 5737.684 PF 1 5861.00 248.36 261.73 261.73 263.08 0.008277 10.12 1057.11 774.57 0.73

Reach1 5491.663 PF 1 5861.00 246.27 259.26 257.43 260.62 0.011731 9.80 919.14 577.34 0.61

Reach1 5246.089 PF 1 5861.00 244.00 256.84 255.82 257.54 0.012104 6.93 1036.35 925.60 0.60

Reach1 5246     Tel_East        Lat Struct

Reach1 5221.13  Tele_West       Lat Struct

Reach1 5201.42 PF 1 5605.92 243.34 256.21 256.81 0.021972 6.23 906.83 258.94 0.57

Reach1 5156.75 PF 1 5399.83 242.68 255.26 255.84 0.020898 6.16 901.07 265.07 0.56

Reach1 5112.09 PF 1 5168.68 242.02 254.25 254.89 0.021159 6.45 812.63 219.68 0.57

Reach1 5022.76 PF 1 4603.68 240.69 252.44 253.01 0.020220 5.97 770.88 196.87 0.51

Reach1 4978.1  PF 1 4137.01 240.03 251.79 252.24 0.013382 5.42 776.57 180.61 0.45

Reach1 4933.43 PF 1 3411.42 239.37 251.43 251.78 0.006709 4.66 735.89 137.60 0.34

Reach1 4888.77 PF 1 2693.30 238.71 251.22 251.45 0.006286 3.87 701.53 121.48 0.28

Reach1 4826.612 PF 1 2334.55 238.31 251.20 251.43 0.000115 3.88 610.47 115.72 0.28

Reach1 4808.237 PF 1 2330.25 238.64 251.24 245.02 251.40 0.196426 3.18 733.92 244.53 0.31

Reach1 4775.879 Teleraph        Culvert

Reach1 4739.053 PF 1 2330.25 237.53 244.47 246.69 0.001364 11.94 195.11 31.69 0.85

Reach1 4673.858 PF 1 2330.25 235.63 245.33 242.54 246.12 0.004226 7.15 341.49 90.26 0.49

Reach1 4495.546 PF 1 2330.25 234.23 242.47 242.17 244.65 0.016189 11.87 197.75 39.99 0.91

Reach1 4247.987 PF 1 2330.25 232.68 241.04 240.45 241.90 0.006289 7.95 358.98 169.47 0.59

Reach1 3997.28 PF 1 2330.25 230.86 238.03 238.03 239.57 0.013701 10.22 249.58 83.79 0.85

Reach1 3823.969 PF 1 2330.25 228.87 237.06 234.12 237.06 0.000009 0.28 8286.51 1732.86 0.02

Reach1 3656.055 PF 1 2330.25 227.64 237.06 233.35 237.06 0.000001 0.08 20227.59 3270.56 0.01

Reach1 3574.137 RRxing          Bridge

Reach1 3547.872 PF 1 2330.25 226.88 234.54 234.54 236.83 0.019991 12.14 191.90 42.00 1.00

Reach1 3525.703 Hwy_West        Lat Struct

Reach1 3454.093 PF 1 2146.18 226.05 234.70 223.42 234.70 0.000002 0.12 12790.54 1553.11 0.01

Reach1 3372.434 PF 1 1708.86 225.19 232.34 232.34 234.48 0.013768 11.74 145.51 33.93 1.00

Reach1 3370     Hwy_East        Lat Struct

Reach1 3230.667 PF 1 1482.69 222.00 229.47 229.47 231.88 0.022826 12.46 119.03 24.65 1.00

Reach1 3089.225 PF 1 1481.73 220.99 228.25 224.85 228.38 0.000965 2.92 507.88 102.45 0.23

Reach1 3020.276 PF 1 1363.66 220.83 227.58 228.22 0.004152 6.30 213.32 49.44 0.55

Reach1 2929.252 PF 1 1027.13 220.00 226.94 227.75 0.006448 7.40 148.49 54.62 0.69

Reach1 2895.24 PF 1 1027.13 219.12 227.12 223.23 227.48 0.002490 4.84 212.01 33.62 0.34

Reach1 2773.995 HWy126          Culvert

Reach1 2684.378 PF 1 1027.13 218.04 226.19 222.04 226.57 0.000222 4.99 205.68 30.41 0.34

Reach1 2485.067 PF 1 1027.13 216.26 225.75 223.42 226.42 0.005866 6.58 159.28 36.23 0.52

Reach1 2247.204 PF 1 1027.13 215.34 221.91 221.91 223.83 0.023010 11.12 92.33 24.05 1.00

Reach1 1997.363 PF 1 1027.13 210.82 218.00 217.16 219.11 0.013323 8.48 121.30 33.65 0.78

Reach1 1747.714 PF 1 1027.13 208.97 215.23 214.20 216.19 0.010093 7.87 130.55 32.88 0.70

Reach1 1498.684 PF 1 1027.13 207.32 213.44 212.52 214.07 0.006657 6.59 168.19 1134.41 0.57



HEC-RAS  Plan: prop   River: AdamsBarranca   Reach: Reach1    Profile: PF 1 (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Reach1 1250.347 PF 1 1027.13 204.47 211.48 209.88 212.30 0.007443 7.25 141.65 30.81 0.60

Reach1 1001.841 PF 1 1027.13 202.27 209.85 208.21 210.52 0.006540 6.60 157.50 53.95 0.57

Reach1 748.9206 PF 1 1027.13 200.99 208.81 209.16 0.003960 4.76 216.39 68.66 0.44

Reach1 502.0116 PF 1 1027.13 199.59 208.03 204.83 208.38 0.002592 4.71 218.16 42.74 0.37

Reach1 249.222 PF 1 1027.13 199.26 208.25 201.84 208.25 0.000024 0.56 2221.21 514.17 0.04
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HEC-RAS  Plan: PropEast   River: AdamsBarranca   Reach: propLOB    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

propLOB 5653.369 PF 1 2177.00 238.99 245.23 245.31 0.000609 2.43 1000.34 402.72 0.23

propLOB 5484.759 PF 1 2177.00 236.98 244.13 244.98 0.008736 7.38 294.83 113.64 0.81

propLOB 5288.458 PF 1 2177.00 234.97 241.82 241.82 242.72 0.015840 7.59 286.64 166.72 1.02

propLOB 5002.825 PF 1 2177.00 231.98 238.07 238.07 238.09 0.000366 1.53 1794.24 986.02 0.16

propLOB 4286.143 PF 1 2637.00 224.96 231.69 231.69 232.80 0.011024 8.43 313.46 150.02 0.99

propLOB 4095.103 PF 1 2637.00 222.98 230.11 227.76 230.85 0.004801 6.89 382.53 69.84 0.52

propLOB 3408.064 PF 1 2637.00 223.45 226.82 226.82 228.10 0.003283 9.06 290.91 115.18 1.01

propLOB 3194.191 PF 1 2637.00 221.41 222.97 222.97 223.35 0.019430 4.99 528.84 682.16 1.00

propLOB 2863.473 PF 1 2637.00 217.88 219.49 219.12 219.68 0.005857 3.49 755.78 678.15 0.58

propLOB 2308.391 PF 1 2637.00 213.72 216.73 216.30 216.85 0.004401 2.80 941.49 949.06 0.50

propLOB 1672.413 PF 1 2637.00 204.49 214.10 213.57 214.24 0.003812 3.04 918.69 932.56 0.49

propLOB 910.8447 PF 1 2637.00 199.57 206.31 206.31 208.46 0.019372 11.76 224.21 51.98 1.00

propLOB 425.6386 PF 1 2637.00 201.50 206.40 203.84 206.48 0.001001 2.21 1193.09 386.80 0.22
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HEC-RAS  Plan: Prop_ROB   River: AdamsBarranca   Reach: ROB    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

ROB 4876.64 PF 1 1348.00 237.00 251.01 251.01 251.02 0.000057 0.65 2067.35 994.77 0.08

ROB 4369.222 PF 1 1348.00 234.00 242.54 242.75 0.003262 3.67 366.95 227.34 0.51

ROB 4130.314 PF 1 1348.00 233.00 242.57 242.57 242.58 0.000169 0.92 1469.12 720.39 0.11

ROB 4014.771 PF 1 1348.00 231.97 236.15 236.15 236.60 0.018570 5.39 250.22 318.14 1.00

ROB 3871.933 PF 1 1348.00 228.94 232.04 231.53 232.20 0.004677 3.16 427.09 666.61 0.52

ROB 3800.783 PF 1 1348.00 227.98 231.90 230.94 231.97 0.001898 2.20 613.50 992.03 0.34

ROB 3592.327 PF 1 2203.00 226.85 230.38 230.38 230.71 0.020840 4.61 478.30 941.84 1.01

ROB 3269.723 PF 1 2203.00 221.00 227.72 224.28 227.73 0.000050 0.58 3769.66 1417.18 0.06

ROB 2837.474 PF 1 2203.00 218.22 227.72 221.41 227.72 0.000006 0.31 7089.13 1367.09 0.02

ROB 2537.857 PF 1 2203.00 225.08 227.20 227.20 227.67 0.002601 5.51 399.64 434.31 1.01

ROB 2157.755 PF 1 2203.00 212.65 215.06 214.37 215.16 0.002560 2.52 873.91 691.96 0.39

ROB 1945.575 PF 1 2203.00 211.33 214.50 213.98 214.59 0.002892 2.30 959.34 965.38 0.40

ROB 1526.76 PF 1 2203.00 208.00 213.30 212.83 213.37 0.002885 2.15 1026.43 1153.33 0.40

ROB 1028.893 PF 1 2203.00 203.26 212.02 211.46 212.08 0.002338 2.01 1097.32 1171.15 0.36

ROB 549.033 PF 1 2203.00 200.74 209.27 209.27 209.51 0.021938 3.98 553.26 1160.58 0.99

ROB 272.1645 PF 1 2203.00 199.75 208.17 206.98 208.21 0.001001 1.53 1440.42 1280.12 0.24
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