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SECTION 1 - SUMMARY 
 

 

INTRODUCTION 
 
The purpose of this report is to provide hydrologic analysis for Sares-Regis Group’s development 
of 47.1 acres in the Perris Valley area into a two-building industrial “Site”. The Site is bounded by 
Nandina Avenue to the north, Oleander Avenue to the south, and Decker Road to the east, and 
grading limits approximately 1800’ east of Day Street to the east in a portion of unincorporated 
Riverside County. The Site is in the center of the larger 136.7 acre hydrologic boundary this report 
will study. The hydrologic boundaries extend westerly to Day St and 1000’ further easterly of 
Decker Rd. This drainage study is intended to provide:  

• Schematically map out the major storm drain infrastructure for the project area 

• The County of Riverside has informed us that the storm drain system this site is tributary 
to is sized to convey 100-year ultimate buildout runoff from the area, but that further down-
stream Caltrans has constructed storm drain infrastructure designed to convey only the 
10-year runoff rates. Calculations of the 10-year and 100-year existing and proposed 
runoff rates will be provided. Per County of Riverside comments until Caltrans up-sizes 
their infrastructure (which we were told is planned for in the future) peak runoff rates for 
these storm events shall not increase due to development of the site. 

• Calculations of the 10-year existing and proposed volume of storm runoff. The County of 
Riverside has told us that on-site extended detention will be required to prevent an 
increase in peak runoff rates due to development and the preliminary sizing of detention 
basins should be equivalent to the difference in runoff volume between the existing and 
proposed 10-year storm events.  

• Show where off-site runoff from natural terrain is intercepted up-stream of the site and 
released back into natural terrain down-stream of the site 

• Show that the Site is adequately protected in the event that all inlets are clogged and 
where runoff overland relief occurs. 

• Show hydraulically that the immediate down-stream infrastructure is sufficiently sized to 
accept 100-year storm event runoff rates. 

 

  



EXISTING CONDITIONS 
(INFRASTRUCTURE, PEAK RUNOFF RATES, AND TOTAL VOLUME OF STORM 
RUNOFF) 
 
The project site is currently vacant land with seasonal weeds and rock outcroppings. The project 
site is located within the San Jacinto River watershed. The site has a natural fall from west to east 
with three well defined watersheds for analysis. There are no identified USGS “blue lines” crossing 
the site. The local high point from which off-site flows originate is nearby, approximately 2000’ to 
the west of the site. 
 
Currently the three watersheds are broken up and named based on the storm drain lateral that 
the watershed is tributary to as follows (see also Preliminary Hydrology Map): 

• Watershed B-9AA is 34.7 acres north-west of the intersection of Decker Rd and Harley 
Knox Blvd. Historically runoff from Watershed B-9AA flowed easterly and per Master 
Drainage Plan for Perris Valley Area June 1991 was intended to be tributary to storm drain 
Lateral B-9. Now upon construction of 30” RCP storm drain Lateral B-9AA per Riverside 
County File No. 964B runoff is picked up in a Decker Rd adjacent 48” riser tributary to 
storm drain Lateral B-9AA and ultimately Lateral B-9. The existing runoff rates are: 
Q10=33.67 CFS and Q100=53.35 CFS. Additionally, runoff from Lateral B-9AA2 located 
on the east side of Decker Rd (Not-A-Part) near Nandina Ave constructed per Riverside 
County File No. 964B adds 1.90 CFS to the Q100 totaling Q100=55.25 CFS.  
Hydrograph analysis of the 10-year/24-hour storm event shows that the total storm volume 
is 4.03 acre-feet of runoff. 
 
Note: Included in the 34.7 acres is 5.6 acres (Sub-areas T and U) of partially offsite area 
to the north-west of the Site. Historically runoff from this area flowed north of Nandina Ave 
at the now Decker Rd intersection. Upon construction of Nandina Ave and Decker Rd circa 
2017 an 18” culvert was installed per Riverside County As-Built File No. 964B directing 
runoff north of Nandina Ave to be picked up easterly in 36” RCP storm drain Lateral B-9A 
(see reference plan in appendix). To be able to compare existing flow rates to proposed 
flow rates from equal areas it has assumed that the runoff from Sub-areas T and U joins 
other on-site runoff at the Decker Rd-Nandina Ave intersection.  The amount of culvert 
runoff crossing Nandina Ave is: Q10=6.24 CFS and Q100=9.59 CFS. 

 
Watershed B-8 is 71.0 acres beginning near the intersection of existing Day St and future 
Oleander Ave and ends at the future Decker Rd and is tributary to existing 48” RCP storm 
drain Lateral B-8. Historically runoff from Watershed B-8 flowed easterly and per Master 
Drainage Plan for Perris Valley Area June 1991 was intended to be tributary to storm drain 
Lateral B-8. Now upon construction of Harley Knox Blvd to Decker Rd and construction of 
the extension of Lateral B-8 per Riverside County Drawing No. 4-1060 it is (see appendix 
for reference plan). The existing runoff rates are: Q10=63.66 CFS and Q100=98.73 CFS. 
 
Hydrograph analysis of the 10-year/24-hour storm event shows that the total storm volume 
is 8.25 acre-feet of runoff. 
 

• Watershed B-8A is 31.9 acres zoned for future industrial facility and is tributary to Lateral 
B-8 as historically intended per Master Drainage Plan for Perris Valley Area June 1991 by 
way of existing 48” RCP Lateral B-8A. This watershed is outside the area of the 
development but is analyzed because the project site is tributary to it and because it must 
be shown that Lateral B-8 is sufficiently sized. The existing runoff rates are: Q10=27.19 
CFS and Q100=42.17 CFS.  

 



Note that the runoff rate in the existing Nandina Ave 30” RCP storm drain Lateral B-9AA per the 
Riverside County File No. 964B plan is by our calculations under-reported at Q100=42.3 CFS; 
our calculations suggest the actual flow rate is Q100=44.52 CFS. 
 
Note that the runoff rate in the existing 48” RCP storm drain Lateral B-8 per Riverside County 
Drawing No. 4-1060 is by our calculations over-stated at Q100=182.0 CFS; our calculations 
suggest the actual flow rate is Q100=140.90 CFS 
 
Summation of Existing Condition Hydrology for the 105.7 acre hydrologic boundary (Watersheds 
B-9AA and B-8): 
10-year runoff volume=12.28 acre-feet 
Q10=27.19 CFS 
Q100=42.17 CFS. 

 
PROPOSED CONDITIONS 
(INFRASTRUCTURE, PEAK RUNOFF RATES, AND TOTAL VOLUME OF STORM 
RUNOFF 
 
The proposed storm drain system will be made of HDPE or RCP pipe. Off-site flows will not be 
mixed with on-site flows prior to on-site flows being treated for water quality (see Proposed 
Condition Hydrology Map). Storm drain pipes will convey runoff to the existing down-stream storm 
drain systems. Proposed drainage patterns have the intent to respect the tributary drainage areas 
depicted on the Master Drainage Plan for Perris Valley Area June 1991. Proposed storm drain 
infrastructure and routing will ensure runoff rates are within the criteria imposed by the County of 
Riverside. 
 
Street-side catch basins: 

The two catch basins proposed on Harley Knox Blvd and the two catch basins on Decker 
Road southerly of Harley Knox Blvd will convey runoff to Lateral B-8 in Harley Knox Blvd. 
The three catch basins proposed near the intersection of Nandina Ave and Decker Rd will 
convey runoff to Lateral B-9AA in Nandina Ave.  

 
Runoff from undeveloped areas tributary to the site: 

The 2.8 acre Sub-area HH up-stream and north-west of the Site will be intercepted at an 
inlet structure near Nandina Ave and conveyed by storm drain pipe in Nandina Ave to 
Lateral B-9AA. 
 
Runoff from the up-stream 56.2 acres of undeveloped (Portion of Watershed B-8) barren 
natural land up-stream of the Site will be intercepted by brow-ditches at the western edge 
grading limit. The runoff will be reintroduced into the existing 48” RCP storm drain Lateral 
B-8 at the intersection of Harley Knox Blvd.  
 
Most runoff from the undeveloped areas is conveyed within obvious earthen gulleys as 
concentrated flow. Inlet structures are positioned where concentrated runoff flow occurs. 
Where runoff from undeveloped areas is conveyed by sheet-flow brow-ditches are 
proposed to capture runoff. Brow-ditches along the westerly grading limit shall not convey 
more than 10 CFS of runoff. Hydrologic calculations have shown that the maximum flow-
rate expected in any brow-ditch is Q100=3.9 CFS (see Sub-area D on the Proposed 
Hydrology Map). An access road for maintenance of the drainage inlets and brow-ditches 
runs the entire westerly edge of the site. 
  



Runoff from undeveloped areas west of the Site flowing northerly across Nandina Ave: 
With the extension of Nandina Ave northerly to future Day St runoff is disrupted. Culverts 
will be constructed under the proposed Nandina Ave roadway to intercept runoff at points 
of concentration on the southerly side and convey that runoff to the northerly side of 
Nandina Ave to maintain existing drainage patterns.   

 
2:1 slope at the westerly edge of the Site: 

A 2:1 slope is to be cut in the existing bedrock. Geotechnical investigation suggests that 
the slope will be solid rock. The slope will be treated as Commercial/Industrial cover type 
for hydologic calculations. Though shown to have terrace drainage, in final engineering it 
is not expected to exist, because erosion is not expected to occur on the solid rock face. 
At the bottom of the slope there will be a v-ditch intercepting all runoff that will be conveyed 
to the on-site storm drain system. 

 
Watershed B-9AA: 

Runoff from the 21.3 acre Watershed B-9AA is conveyed to the 30” RCP Lateral B-9AA 
at the intersection of Nandina Ave and Decker Rd. The proposed runoff rates to that 
location are Q10=31.35 CFS and Q100=45.25 CFS. Hydrograph analysis of the 10-
year/24-hour storm event shows that the total storm volume is 2.63 acre-feet of runoff. 
Analysis of peak runoff rate and storm volume shows a reduction in both, peak runoff 
rate and volume, as compared to the existing condition. Underground detention to 
mitigate for increased flow is not expected to be necessary, but in the event that in final 
engineering analysis determines differently it will be provided. The proposed hydrology 
map shows a place holder for underground retention if necessary.  
 
Comparison of existing vs proposed runoff for Watershed B-9AA: 
Existing 10-year runoff volume=4.03 acre-feet, Q10=33.67 CFS, Q100=53.35 CFS 
Proposed 10-year runoff volume=2.63 acre-feet, Q10=31.35 CFS, Q100=45.25 CFS 

 
Watershed B-8: 

Runoff from the 84.8 acre Watershed B-8 is conveyed to the 48” RCP Lateral B-8 that 
currently terminates easterly of Decker Rd in Harley Knox Blvd. The proposed runoff 
rates to that location are Q10=90.53 CFS and Q100=135.68 CFS. Hydrograph analysis 
of the 10-year/24-hour storm event shows that the total storm volume is 10.30 acre-feet 
of runoff. Analysis of peak runoff rate and storm volume shows an increase in both, peak 
runoff rate and volume, as compared to the existing condition. Underground detention to 
mitigate for increased flow will be required. Preliminary sizing of underground detention 
is based on the difference between the existing 10-year runoff volume and the proposed 
runoff volume. The proposed hydrology map shows a place holder for preliminarily sized 
underground retention.  
 
Comparison of existing vs proposed runoff for Watershed B-8: 
Existing 10-year runoff volume=8.25 acre-feet, Q10=63.66 CFS, Q100=98.73 CFS 
Proposed 10-year runoff volume=10.30 acre-feet, Q10=90.53 CFS, Q100=135.68 CFS 
 
  



The increased flow rates will be mitigated down to exiting condition flow rates by utilizing 
underground detention. The required volume of detention to reduce flow rates is equal to 
the increase in 10-year runoff volume=2.05 acre-feet=89,300 CF. Three locations on-site 
have been designated for underground storage: 17,000 CF at the south-east corner of the 
northern building, 47,000 CF at the north-east corner of the southern building, and 26,000 
CF at the south-east corner of the southern building; 90,000 CF total. 
 
Through routing of on-site runoff though underground storage the peak runoff rates for 
Watershed B-8 will be that of the existing condition Q10=63.66 CFS, Q100=98.73 CFS. 

 
Watershed B-8A: 

The 31.9 acre undeveloped parcel south-easterly of the Site and east of Decker Rd makes 
up Watershed B-8A. Flow rates attributed to this watershed are addressed in the existing 
condition section of this report. Off-site runoff from 71.0 acres of natural terrain will no 
longer be tributary to Watershed B-8A. The existing infrastructure on that parcel was 
designed to convey all of its runoff and the runoff from the 71.0 off-site acres. The existing 
infrastructure is assumed to be sufficiently sized to convey the lower proposed runoff flow 
rates. 
   
Comparison of existing vs proposed runoff to the existing Watershed B-8A infrastructure: 
Existing Q10=90.85 CFS, Q100=140.90 CFS 
Proposed Q10=27.19 CFS, Q100=42.17 CFS 
 

Lateral B-8 Runoff Rates: 
The total flow tributary to Lateral B-8 is the summation of runoff from Watersheds B-8 (Q10=63.66 
CFS, Q100=98.73 CFS) and B-8A (Q10=27.19 CFS, Q100=42.17 CFS) = Q10=90.85 CFS, 
Q100=140.90 CFS. 
 

  



HYDRAULICS 
 
Lateral B-9AA, 30” RCP, constructed per Riverside County File No. 964B was designed with a 
stated Q100=42.3 CFS. The existing plan does not state whether this is its capacity, but appears 
oversized based on HGL, so normal depth calculations have been performed. The existing and 
proposed flow rates were used in the analysis. Normal depth calculations show that in the existing 
condition with Q100=55.25 CFS the 2.50’ pipe runs at 2.36’ deep when using the minimum pipe 
slope of 1.5%. Normal depth calculations show that in the proposed condition with Q100=47.15 
CFS the 2.50’ pipe runs at 1.92’ deep when using the minimum pipe slope of 1.5%. The pipe is 
sufficiently sized to convey the proposed runoff. 
 
Lateral B-8, 48” RCP, constructed per Riverside County Drawing No. 4-1060 was designed to 
convey Q100=182.0 CFS (see reference plans in appendix). The proposed runoff rate to Lateral 
B-8 is Q100=140.90 CFS. This is a reduction to 77% of its approved conveyance rate and is 
therefore considered sufficiently sized. 
 

OVERLAND PROTECTION 
 
Infrastructure and private properties are protected in the event that all catch basin inlets are 
clogged. An “Overland Relief Map” showing the runoff flow-path in such an event is included in 
the appendix. 
 

WATER QUALITY 
 
The water treatment and runoff mitigation are not a part of this report; they are outlined in the 
Preliminary WQMP for this project. For reference though, the Treatment Control BMP for this 
project is volume-based under-ground retention followed by bio-filtration utilizing Modular 
Wetlands System.  
 
The routing of runoff through underground retention basins is described below: 

• There are 4 areas on-site in which runoff is collected and routed through underground 
retention basins. The areas are in the same location as the underground storm storage 
shown on the proposed hydrology map. 

• Diversion structures route all first flush/low flow runoff into underground retention basins 
to capture the required volume of runoff. 

• Runoff beyond the required capture volume by-passes the water quality basins and must 
enter the proposed underground storm detention storage basins as shown on the 
proposed hydrology map before leaving the site. 

• Runoff that enters the water quality basins is metered out into Modular Wetlands System 
bio-filtration devices. 

• The now cleaned runoff is reintroduced to the main storm drain system up-stream of the 
storm detention basins to be metered out for hydro-modification reasons. 

 

  



METHODOLOGY 
 
The Rational Method was used to calculate 100-year and 10-year peak storm runoff rates. The 
Advanced Engineering System (AES) computer program approved for the County of Riverside 
was utilized for the calculations. Input values/criteria came from the Riverside County Flood 
Control Hydrology Manual. Rainfall intensity values were obtained from Intensity-Duration Table 
plate D4.1 located in the Riverside County Flood Control Hydrology Manual for the Perris Valley 
Area (see appendix). This site is comprised primarily of type BC soils so Type C Soils was used 
for analysis (see Hydrologic Soils Group Map for Steele Peak Plate C-1.29 in the appendix). 
 
Unit Hydrographs were developed to calculate the total volume of runoff for the 10-year/24 hour 
storm event. These calculations will be performed in the existing and proposed condition. The 
difference in total storm runoff volume between existing and proposed condition is a good 
approximation of the volume of runoff that will be required to be retained on-site to mitigate for an 
increase in runoff rates due to development.  
 
Hydrographs were developed utilizing the Advanced Engineering System (AES) computer 
program approved for the County of Riverside. Input values/criteria came from the Riverside 
County Flood Control Hydrology Manual. Precipitation values for the 2-year and 100-year storms 
came from Isohyetal Maps (Plates E-5.5 and E-5.6 respectively). The 10-year precipitation was 
derived from the 2-year and 100-year values plotted on Plate E-5.7. Loss rates were determined 
by Plates E-6.1, E-6.2, and E2.1.  

 
CONCLUSION 
 
This report and associated calculations are based on preliminary engineering. Final engineering 
of the site will be completed and will incorporate a finalized hydrologic and hydraulic analysis, to 
be submitted in the future for final approval. Based on the findings in this report, it is concluded 
that the proposed development can be adequately protected according to the District’s 
requirements in conjunction with the ultimate development and maintenance of the proposed 
facilities. 
 
This drainage study provided:  

•  A schematic map of the major storm drain infrastructure for the project area (see the 
Existing and Proposed Hydrology Maps in the appendix. 

• Calculations of the 10-year and 100 year existing and proposed runoff rates reflect an 
increase in runoff rates that will be mitigated by routing runoff through underground 
detention facilities sized per the County of Riverside criteria. 

• Calculations of the 10-year runoff volume were used to determine preliminary sizing of 
underground detention facilities to reduce peak runoff rates down to existing condition. 

• The plan shows where off-site runoff from natural terrain (westerly portion of the proposed 
Nandina Ave roadway) is intercepted up-stream of the site and released back into the 
natural terrain down-stream of the site where it previously flowed. 

• Runoff rates are reduced or limited to the existing runoff rates to the tributary storm drain 
system. Hydraulic calculations show that the existing down-stream storm drain system is 
sufficiently sized to convey proposed runoff.  

• In the unlikely event that every inlet is 100% clogged the Site is protected by overland 
relief. 



PROJECT SITE IS BC SOIL
GROUP USE C SOIL GROUP
FOR HYDROLOGIC ANALYSIS



10-MIN
VALUES
USED

60-MIN
VALUES
USED



II I III

B-8 10.8 A C Barren 91 80 98

B-8 9.6 B C Barren 91 80 98

B-8 10.3 C C Barren 91 80 98

B-8 11.0 D C Barren 91 80 98

B-8 1.9 E C Barren 91 80 98

B-8 2.3 F C Barren 91 80 98

B-8 4.0 G C Barren 91 80 98

B-8 2.4 H C Barren 91 80 98

B-8 0.4 I C Barren 91 80 98

B-8 3.5 J C Barren 91 80 98

B-8 1.7 K C Commercial, Industrial 69 50 86

B-8 2.0 L C Commercial, Industrial 69 50 86

B-8 1.4 M C Commercial, Industrial 69 50 86

B-8 1.6 N C Commercial, Industrial 69 50 86

B-8 3.2 O C Commercial, Industrial 69 50 86

B-8 0.9 P C Commercial, Industrial 69 50 86

B-8 1.8 Q C Commercial, Industrial 69 50 86

B-8 0.9 R C Commercial, Industrial 69 50 86

B-8 3.8 S C Commercial, Industrial 69 50 86

B-8 1.1 T C Commercial, Industrial 69 50 86

B-8 0.6 U C Commercial, Industrial 69 50 86

B-8 2.2 V C Commercial, Industrial 69 50 86

B-8 3.7 W C Commercial, Industrial 69 50 86

B-8 2.2 X C Turf, Good 72 53 89

B-8 1.5 Y C Commercial, Industrial 69 50 86

B-8A 31.9 Z C Barren 91 80 98

B-9AA 2.0 AA C Commercial, Industrial 69 50 86

B-9AA 1.7 BB C Turf, Good 72 53 89

B-9AA 1.7 CC C Commercial, Industrial 69 50 86

B-9AA 2.9 DD C Commercial, Industrial 69 50 86

B-9AA 1.4 EE C Commercial, Industrial 69 50 86

B-9AA 2.0 FF C Commercial, Industrial 69 50 86

B-9AA 4.2 GG C Commercial, Industrial 69 50 86

B-9AA 2.8 HH C Barren 91 80 98

B-9AA 1.3 II C Commercial, Industrial 69 50 86

B-9AA 0.5 JJ C Turf, Good 72 53 89

B-9AA 0.8 KK C Commercial, Industrial 69 50 86

Total Area 138.0

II I III

1 56.2 100 0.25 C Barren 91 80 98

2 26.4 10 0.25 C Commercial, Industrial 69 50 86

3 2.2 85 0.25 C Turf, Good 72 53 89

Total 84.8

II I III

1 2.8 100 0.25 C Barren 91 80 98

2 16.3 10 0.25 C Commercial, Industrial 69 50 86

3 2.2 85 0.25 C Turf, Good 72 53 89

Total 21.3

II I III

1 31.9 10 0.25 C Barren 91 80 98

Total 31.9

MEAD VALLEY INDUSTRIAL PARK                                                                                                                                                                                          

Sub-Areas - Soil Type and Land Use                                                                                                                                                                                                                                                                              

Parameters for Loss Rate and Hydrograph Development                 

Proposed Condition

Area                               

(acres)

Soil           

Type

Land                                              

Use

Curve Number (CN)
Local     

Subarea
AMC

Cover Type 

No.

Area                               

(acres)

Percent of 

Pervious                               

(%)

Loss Rate 

Fp                            

(in/hr)

Soil           

Type

Land                                              

Use

Curve Number    (CN)

AMC

Watershed                               

Number

WATERSHED B-8          SUMMATION OF DIFFERENT COVER TYPES

Soil           

Type

Land                                              

Use

Curve Number    (CN)

AMC

WATERSHED B-9AA          SUMMATION OF DIFFERENT COVER TYPES

Cover Type 

No.

Area                               

(acres)

Percent of 

Pervious                               

(%)

Loss Rate 

Fp                            

(in/hr)

WATERSHED B-8A          SUMMATION OF DIFFERENT COVER TYPES

Cover Type 

No.

Area                               

(acres)

Percent of 

Pervious                               

(%)

Loss Rate 

Fp                            

(in/hr)

Soil           

Type

Land                                              

Use

Curve Number    (CN)

AMC











PROJECT SITE
USE 1.75 IN

2.0

1.8
1.6



PROJECT SITE
USE 5.0 IN

5.0
6.0

4.5









 ____________________________________________________________________________

 ****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE

          (C) Copyright 1982-2013 Advanced Engineering Software (aes)

              Ver. 20.0  Release Date: 06/01/2013  License ID 1264

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

----------------------------------------------------------------------------

   TIME/DATE OF STUDY: 14:20 07/05/2019

 ============================================================================

  Problem Descriptions:

   Existing Condition Lateral B-9AA

   

   

 ****************************************************************************

 >>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<

----------------------------------------------------------------------------

     PIPE DIAMETER(FEET) =   2.500

     PIPE SLOPE(FEET/FEET) =  0.0150

     PIPEFLOW(CFS) =        55.25

     MANNINGS FRICTION FACTOR = 0.013000

 ============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:

----------------------------------------------------------------------------

     CRITICAL DEPTH(FEET) =      2.36

     CRITICAL FLOW AREA(SQUARE FEET) =     4.796

     CRITICAL FLOW TOP-WIDTH(FEET) =   1.164

     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =         1573.53

     CRITICAL FLOW VELOCITY(FEET/SEC.) =    11.520

     CRITICAL FLOW VELOCITY HEAD(FEET) =            2.06

     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      4.12

     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            4.42

     ==>NORMAL PIPEFLOW IS PRESSURE FLOW

 ============================================================================

1



 ____________________________________________________________________________

 ****************************************************************************

                  HYDRAULIC ELEMENTS - I  PROGRAM PACKAGE

          (C) Copyright 1982-2013 Advanced Engineering Software (aes)

              Ver. 20.0  Release Date: 06/01/2013  License ID 1264

                            Analysis prepared by:

                                                                             

                                                                             

                                                                             

                                                                             

----------------------------------------------------------------------------

   TIME/DATE OF STUDY: 14:22 07/05/2019

 ============================================================================

  Problem Descriptions:

   Proposed Lateral B-9AA

   

   

 ****************************************************************************

 >>>>PIPEFLOW HYDRAULIC INPUT INFORMATION<<<<

----------------------------------------------------------------------------

     PIPE DIAMETER(FEET) =   2.500

     PIPE SLOPE(FEET/FEET) =  0.0150

     PIPEFLOW(CFS) =        47.15

     MANNINGS FRICTION FACTOR = 0.013000

 ============================================================================

     CRITICAL-DEPTH FLOW INFORMATION:

----------------------------------------------------------------------------

     CRITICAL DEPTH(FEET) =      2.26

     CRITICAL FLOW AREA(SQUARE FEET) =     4.668

     CRITICAL FLOW TOP-WIDTH(FEET) =   1.473

     CRITICAL FLOW PRESSURE + MOMENTUM(POUNDS) =         1234.36

     CRITICAL FLOW VELOCITY(FEET/SEC.) =    10.101

     CRITICAL FLOW VELOCITY HEAD(FEET) =            1.58

     CRITICAL FLOW HYDRAULIC DEPTH(FEET) =      3.17

     CRITICAL FLOW SPECIFIC ENERGY(FEET) =            3.84

 ============================================================================

     NORMAL-DEPTH FLOW INFORMATION:

----------------------------------------------------------------------------

     NORMAL DEPTH(FEET) =      1.92

     FLOW AREA(SQUARE FEET) =      4.05

     FLOW TOP-WIDTH(FEET) =     2.106

     FLOW PRESSURE + MOMENTUM(POUNDS) =         1282.31

     FLOW VELOCITY(FEET/SEC.) =          11.634

     FLOW VELOCITY HEAD(FEET) =           2.102

     HYDRAULIC DEPTH(FEET) =      1.92

     FROUDE NUMBER =     1.478

     SPECIFIC ENERGY(FEET) =            4.03
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