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PFISTER RESIDENCE 
 

 
DRAINAGE STUDY FOR:   
 
LOTS 15 AND 16 IN LBODK 34 OF LA JOLLA HERMOSA UNIT NO. 2, IN THE 
CITY OF SAN DIEGO, COUNTY OF SAN DIEGO, STATE OF CALIFORNIA 
ACCORDING TO MAP THEREOF NO. 2055, FILED IN THE OFFICE OF THE 
COUNTY RECORDER OF SAN DIEGO COUNTY SEPTEMBER 15, 1927. 
 
APN:  357-182-06 & 07 
 
 
CRITERIA: 
 
1. USE THE CURRENT COUNTY OF SAN DIEGO HYDROLOGY MANUAL 

“RATIONAL METHOD”. 
 

2. DESIGN FOR A 100-YEAR FREQUENCY STORM USING THE COUNTY 
OF SAN DIEGO 6 HOUR AND 24 HOUR PRECIPITATION ISOPLUVIALS, 
AND THE INTENSITY-DURATION FORMULA.  SEE ATTACHED MAPS. 
 

3. RUNOFF COEFFICIENT FACTORS HAVE BEEN WEIGHTED BASED ON 
THE INDIVIDUAL “C” FACTORS FOR DIFFERENT SURFACES (I.E. 
CONCRETE=0.90), AND THE AREAS OF THE INDIVIDUAL SURFACES.  
OFFSITE RUNOFF COEFFICIENTS ARE BASED ON HIGH DENSITY 
RESIDENTIAL (24.0 DU/AC OR LESS) COEFFICIENTS PER TABLE 3-1. 
 

4. RUNOFF COEFFICIENT FOR PERVIOUS SURFACES (LANDSCAPING 
AND PERVIOUS PAVERS) ARE BASED ON SOIL TYPE “D” BASED ON 
SITE LOCATION AND THE USDA WEB SOIL SURVEY WEBSITE AND 
TABLE 3-1.  SEE ATTACHED USDA REPORT.  
 

5. TIMES OF CONCENTRATION (TC) ARE DETERMINED FROM THE 
URBAN OVERLAND NATURAL WATERSHED FLOW FORMULAS. 

 
6. REFER TO THE ATTACHED DRAINAGE MAPS FOR BASIN AREAS AND 

LOCATIONS. 
 
 

 
 
 
 
 



SITE SPECIFIC: 
 
1. THE PROJECT PROPOSES TO MERGE THE TWO LOTS, REMOVE THE 

EXISTING RESIDENCE ON LOT 16 AND BUILD A NEW RESIDENCE ON 
THE MERGED LOT. 
 

2. CURRENTLY THE SITE DRAINS SOUTHERLY DOWN STEEP SLOPES TO 
FOLSOM DRIVE.  LOT 15 IS EMPTY AND LOT 16 HAS A SINGLE FAMILY 
RESIDENCE.  ACCESS IS FROM FOLSOM DRIVE.  THERE ARE SINGLE 
FAMILY RESIDENCES TO THE SOUTH, EAST AND WEST OF THE LOTS, 
AND A NATURAL STEEP SLOPE TO THE NORTH. 
 

3. THE PROPOSED DEVELOPMENT WILL INCORPORATE BIOFILTRATION 
PLANTERS TO TREAT PROPOSED IMPERVIOUS SURFACES AND 
PROVIDE HYDROMODIFICATION AND PEAK STORM RUNOFF 
MITIGATION.  DRAINAGE PATTERNS WILL BE MAINTAINED AND 
RUNOFF FROM A MAJORITY OF THE SITE WILL BE PIPED TO A CURB 
OUTLET ON FOLSOM DRIVE. 

 
 



PRE-DEVELOPMENT HYDROLOGY 
 
 
BASIN A:   (OFFSITE) AREA = 62,578 SF = 1.437 AC    0 SF IMPERVIOUS 
 
 BASED ON TABLE 3-1 C=0.35 FOR SOIL TYPE ‘D’ 

C=0.90 FOR IMPERVIOUS SURFACES 
  
 CA = 0.35 
 
THE BASIN SLOPE IS SUFFICIENTLY CONSISTENT TO NOT REQUIRE A 
SLOPE PROFILE. 
 
Ti FOR THE FIRST 100’, USE OVERLAND FLOW (S = 30%)  
 
 Ti = 1.8(1.1-C)D1/2/S1/3 = 1.8(1.1-0.35)(100)1/2/301/3 = 4.3 MIN 
 
Tt FOR 357’, USE NATURAL WATERSHED FORMULA 
 
 L = 357’ = 0.067 MILE ΔE = 118.5’ 
  
 Tt = (11.9L3/ ΔE)0.385 x 60 = (11.9(0.067)3/118.5)0.385 x 60 = 1.1 MIN 
 
TC = 4.3 + 1.1 = 5.4 MIN 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.4-.645 = 5.01 IN/HR 
 
Q100 = CIA = 0.35(5.01)1.437 = 2.52 CFS 
 
FLOW IS OVER NATURAL SLOPE TO A BROW DITCH IN LOT 15.   
 
  



 
BASIN B:   (OFFSITE) AREA = 33,667 SF = 0.773 AC    0 SF IMPERVIOUS 
 
 BASED ON TABLE 3-1 C=0.35 FOR SOIL TYPE ‘D’ 

C=0.90 FOR IMPERVIOUS SURFACES 
  
 CB = 0.35 
 
THE BASIN SLOPE IS SUFFICIENTLY CONSISTENT TO NOT REQUIRE A 
SLOPE PROFILE. 
 
Ti FOR THE FIRST 100’, USE OVERLAND FLOW (S = 32.5%)  
 
 Ti = 1.8(1.1-C)D1/2/S1/3 = 1.8(1.1-0.35)(100)1/2/32.51/3 = 4.2 MIN 
 
Tt FOR 374’, USE NATURAL WATERSHED FORMULA 
 
 L = 357’ = 0.071 MILE ΔE = 128.5’ 
  
 Tt = (11.9L3/ ΔE)0.385 x 60 = (11.9(0.071)3/128.5)0.385 x 60 = 1.1 MIN 
 
TC = 4.2 + 1.1 = 5.3 MIN 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.3-.645 = 5.08 IN/HR 
 
Q100 = CIA = 0.35(5.08)0.773 = 1.37 CFS 
 
FLOW IS OVER NATURAL SLOPE TO LOT 16.   
 
 
BASIN C:   AREA = 11,296 SF = 0.259 AC    7,955 SF IMPERVIOUS 
 
 CC = [7,955(0.90) + 3,341(0.35)] / 11,296 = 0.74 
 
BY INSPECTION, TC < 5 MIN THEREFORE TC = 5.0 MIN 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.0-.645 = 5.27 IN/HR 
 
Q100 = CIA = 0.74(5.27)0.259 = 1.01 CFS 
 
FLOW IS OVER ROOF, HARDSCAPE AND LANDSCAPING TO FOLSOM DRIVE. 
 
 
 
 



BASIN D:   AREA = 6,741 SF = 0.155 AC    0 SF IMPERVIOUS 
 
 CD = 0.35 
 
BY INSPECTION, TC < 5 MIN THEREFORE TC = 5.0 MIN 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.0-.645 = 5.27 IN/HR 
 
Q100 = CIA = 0.35(5.27)0.155 = 0.29 CFS 
 
FLOW IS OVER STEEP PLANTED SLOPE TO FOLSOM DRIVE. 
 
 
BASIN E:   AREA = 5,356 SF = 0.123 AC    0 SF IMPERVIOUS 
 
 CE = 0.35 
 
BY INSPECTION, TC < 5 MIN THEREFORE TC = 5.0 MIN 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.0-.645 = 5.27 IN/HR 
 
Q100 = CIA = 0.35(5.27)0.123 = 0.23 CFS 
 
FLOW IS OVER STEEP PLANTED SLOPE AND BROW DITCH TO ADJACENT 
PROPERTY TO THE WEST. 
 
 
 

PRE-DEVELOPMENT BASIN SUMMARY 
 
BASIN    AREA (AC)    ‘C’     TC (MIN)    I100 (IN/HR)    Q100 (CFS) 
     A     1.437             0.35       5.4               5.01                    2.52 
     B 0.773 0.35 5.3 5.08 1.37 
     C 0.259 0.74 5.0 5.27 1.01 
     D 0.155 0.35 5.0 5.27 0.29 
     E 0.123 0.35 5.0 5.27 0.23  



PRE-DEVELOPMENT FLOOD ROUTING 
 
 
JUNCTION A: BASINS A+E  TE < TA 
 
TRANSIT TIME FOR BASIN A IS NEGLIGIBLE AND WILL BE INGNORED 
 
QE =  0.23 + (5.0/5.4)2.52 = 2.56 CFS  
  
QA = (5.01/5.27).23 + 2.52 = 2.74 CFS * 
 
QJA = 2.74 CFS  TJA = 5.4 MIN  IJA = 5.01 IN/HR 
 
 
JUNCTION B: BASINS B+C  TC < TB 
 
BASIN B TC  USE NATURAL WATERSHED FORMULA 
 
 L = 113’  = 0.021 MILE ΔE = 19’ 
  
 Tt = (11.9L3/ ΔE)0.385 x 60 = (11.9(0.021)3/19)0.385 x 60 = 0.6 MIN 
 
TC = 5.3 + 0.6 = 5.9 MIN 
 
    I100 = 7.44P6TC

-.645 = 7.44(2.0)5.9-.645 = 4.74 IN/HR 
 
QC =  1.01 + (5.0/5.9)1.37 = 2.17 CFS  
  
QB = (4.74/5.27)1.01 + 1.37 = 2.28 CFS * 
 
QJB = 2.28 CFS  TJA = 5.9 MIN  IJA = 4.74 IN/HR 
 

 
JUNCTION C: JUNCTIONS A+B + BASIN D TD < TJA< TJB 
 
TRANSIT TIME IN GUTTER IS NEGLIGIBLE AND WILL BE INGNORED 
 
QD =  0.29 + (5.0/5.4)2.74 + (5.0/5.9)2.28 = 4.76 CFS  
  
QJA =  (5.01/5.27)0.29 + 2.74 + (5.4/5.9)2.28 = 5.10 CFS  
 
QJB =  (4.74/5.27)0.29 + (4.74/5.01)2.74 + 2.28 = 5.13 CFS * 
 
QJA = 5.13 CFS  TJA = 5.9 MIN  IJA = 4.74 IN/HR 
 



POST-DEVELOPMENT HYDROLOGY 
 
 
BASIN 1:   (OFFSITE) AREA = 62,578 SF = 1.437 AC    0 SF IMPERVIOUS 
 
 (SAME AS BASIN A) 
  
 C1 = 0.35 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.4-.645 = 5.01 IN/HR 
 
Q100 = CIA = 0.35(5.01)1.437 = 2.52 CFS 
 
FLOW IS OVER NATURAL SLOPE TO A BROW DITCH IN LOT 15.   
 
 
BASIN 2:   (OFFSITE) AREA = 33,667 SF = 0.773 AC    0 SF IMPERVIOUS 
 
 (SAME AS BASIN B) 
  
 C2 = 0.35 
 
 I100 = 7.44P6TC

-.645 = 7.44(2.0)5.3-.645 = 5.08 IN/HR 
 
Q100 = CIA = 0.35(5.08)0.773 = 1.37 CFS 
 
FLOW IS OVER NATURAL SLOPE TO LOT 16.   
 
 
BASIN 3:   AREA = 4,854 SF = 0.111 AC      36 SF IMPERVIOUS 
 
 C3 =  [36(0.90) + 4,818(0.35)] / 4,854 = 0.35 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.35(5.27)0.111 = 0.20 CFS 
 
FLOW IS COLLECTED IN INLETS AND PIPED TO A PROPOSED CURB OUTLET 
IN FOLSOM DRIVE. 
 
 
 
 
 
 



BASIN 4:   AREA = 1,071 SF = 0.025 AC      510 SF IMPERVIOUS 
 
 C4 = [510(0.90) + 561(0.35)] / 1,071 = 0.61 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.61(5.27)0.025 = 0.08 CFS 
 
FLOW IS ROUTED TO A BIOFILTRATION BASIN FOR TREATMENT, THEN 
PIPED TO A PROPOSED CURB OUTLET IN FOLSOM DRIVE. 
 
 
BASIN 5:   AREA = 1,407 SF = 0.032 AC    115 SF IMPERVIOUS 
 
 C5 =  [115(0.90) + 1,392(0.35)] / 1,071 = 0.42 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.42(5.27)0.032 = 0.07 CFS 
 
FLOW IS COLLECTED IN INLETS AND PIPED TO A PROPOSED CURB OUTLET 
IN FOLSOM DRIVE. 
 
 
BASIN 6:   AREA = 3,150 SF = 0.072 AC    0 SF IMPERVIOUS 
 
 C6 =  0.35 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.35(5.27)0.072 = 0.13 CFS 
 
FLOW IS OVER STEEP PLANTED SLOPE TO ADJACENT PROPERTY TO THE 
WEST. 
 
 
 
 
 
 
 
 
 
 
 



BASIN 7:   AREA = 5,542 SF = 0.127 AC            114 SF IMPERVIOUS 
 
 C7 =  [114(0.90) + 5,428(0.35)] / 5.542 = 0.36 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 
IN/HR 
 
Q100 = CIA = 0.36(5.27)0.127 = 0.23 CFS 
 
FLOW IS COLLECTED IN INLETS AND PIPED TO A PROPOSED CURB OUTLET 
IN FOLSOM DRIVE. 
 
 
BASIN 8:   AREA = 6,004 SF = 0.138 AC 5,662 SF IMPERVIOUS 
 
 C8 =  [5,662(0.90) + 342(0.35)] / 6,004 = 0.87 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.87(5.27)0.138 = 0.63 CFS 
 
ROOF FLOW IS ROUTED TO A BIOFILTRATION BASIN FOR TREATMENT, 
THEN PIPED TO A PROPOSED CURB OUTLET IN FOLSOM DRIVE. 

 
 
BASIN 9:   AREA = 568 SF = 0.13 AC                            SELF RETAINING POOL 
 
 C9 =  0.00 
 
Q100 =  0.00 CFS 
 
 
 
BASIN 10:   AREA = 1,364 SF = 0.031 AC 292 SF IMPERVIOUS 
 
 C10 =  [292(0.90) + 1,072(0.35)] / 6,004 = 0.47 

 
BY INSPECTION, Ti < 5 MIN THEREFORE TC = 5.0 MIN,  I100 = 5.27 IN/HR 
 
Q100 = CIA = 0.47(5.27)0.031 = 0.08 CFS 
 
FLOW IS OVER SLOPE TO FOLSOM DRIVE. 
 

 



POST-DEVELOPMENT BASIN SUMMARY 
 
BASIN    AREA (AC)    ‘C’     TC (MIN)    I100 (IN/HR)    Q100 (CFS) 

1         1.437   0.35  5.4  5.01        2.52  
2        0.773   0.35  5.3  5.08  1.37  
3       0.111  0.35  5.0  5.27         0.20  
4        0.025   0.61  5.0  5.27         0.08  
5        0.032   0.42  5.0  5.27         0.07  
 
6        0.072   0.35  5.0  5.27         0.13  
7        0.127   0.36  5.0  5.27         0.24  
8        0.138  0.87  5.0  5.27         0.63  
9        0.013   0.00  5.0  5.27         0.00  
10        0.031  0.47  5.0  5.27         0.08  

 
 

  



POST-DEVELOPMENT FLOOD ROUTING 
 
 
JUNCTION 1: BASINS 1+6  T6 < T1 
 
TRANSIT TIME FOR BASIN 1 IS NEGLIGIBLE AND WILL BE INGNORED 
 
Q6 =  0.13 + (5.0/5.4)2.52 = 2.46 CFS  
  
Q1 = (5.01/5.27).13 + 2.52 = 2.64 CFS * 
 
QJ1 = 2.64 CFS  TJ1 = 5.4 MIN   IJ1 = 5.01 IN/HR 
 
 

 
JUNCTION 2: BASINS 2+3+4+5+7+8   T3=T4=T5=T7=T8= < T2 
 
BASIN 2 TC  USE PARTIALLY FULL PIPE FLOW 
 
 L = 258’   SLOPE = 41.13’ / 258 = 16% 
  
 Tt = (258’ / 11.67) / 60 = 0.4 MIN  (SEE SHEET 13 FOR FLOW CALCULATION) 
 
TC = 5.3 + 0.4 = 5.7 MIN 
 
    I100 = 7.44P6TC

-.645 = 7.44(2.0)5.7-.645 = 4.84 IN/HR 
 
Q3 =  0.20+0.08+0.07+0.24+0.63+ (5.0/5.7)1.37 = 2.42 CFS  
  
Q2 = (4.84/5.27)( 0.20+0.08+0.07+0.24+0.63) + 1.37 = 2.49 CFS * 
 
QJ2 = 2.49 CFS  TJ2 = 5.7 MIN   IJ2 = 4.84 IN/HR 
 

 
JUNCTION 3: JUNCTIONS J1+J2+BASIN 10       T10< TJ1<TJ2 
 
TRANSIT TIME IN GUTTER  IS NEGLIGIBLE AND WILL BE INGNORED 
 
Q10 =  0.08+ (5.0/5.4)2.64+ (5.0/5.7)2.49 = 4.71 CFS  
 
QJ1 = (5.01/5.27)0.08+ 2.64+ (5.4/5.7)2.49 = 5.08 CFS 
  
QJ2 = (4.84/5.27)0.08+ (4.84/5.08)2.64+ 2.49 = 5.08 CFS * 
 
QJ3 = 5.08 CFS  TJ3 = 5.7 MIN   IJ3 = 4.84 IN/HR 



Partially Full Pipe Flow Calculations  -  U.S. Units

Calculation of Discharge, Q, and average velocity, V

Instructions:   Enter values in blue boxes.  Spreadsheet calculates values in yellow boxes

Inputs Calculations

Pipe Diameter, D = 6 in Pipe Diameter, D = 0.5 ft

Depth of flow, y = 3.45 in Pipe Radius, r = 0.25 ft

Circ. Segment Height, h = 0.2125 ft

Manning

roughness, nfull = 0.011 Central Angle,  = 2.84 radians

Cross-Sect. Area, A = 0.117 ft2 

Pipe Slope, S = 0.1600 ft/ft

Wetted Perimeter, P = 0.86 ft

Calculations

Hydraulic Radius, R = 0.14 ft

                      y/D  = 0.575 Discharge, Q = 1.36 cfs

                   n/nfull  = 1.23 Ave. Velocity, V = 11.67 ft/sec

    n = 0.013 pipe % full [(A/Afull)*100%] = 59.51%



PRE vs POST-DEVELOPMENT IMPERVIOUS AREA 
 
PRE DEVELOPMENT: BASIN AREA (SF) 
 A         0 
 B         0 
 C 7,955 
 D 0 
 E         0 
                7,955SF IMPERVIOUS 
  
POST DEVELOPMENT: BASIN AREA (SF) 
 1 0 
 2 0 
 3 36 
 4 510 
 5 115 
 6 0 
 7 114 
 8 5,662 
 9 0 
 10 292  
                6,578 SF IMPERVIOUS 
 
THERE IS AN DECREASE IN IMPERVIOUS AREA. 
  
 

  



PRE vs POST-DEVELOPMENT HYDROLOGY 
 
PRE DEVELOPMENT: BASIN FLOW (CFS)  TC (MIN) I100 
 A 2.52      5.4  5.01 
 B 1.37      5.3  5.08 
 C 1.01      5.0  5.27  
 D 0.29       5.0  5.27 
 E 0.23      5.0  5.27 
 
                                                  JUNCTION A 2.74 CFS     5.4  5.01 
                                                  JUNCTION B 2.28 CFS     5.9  4.74 
                                                  JUNCTION C 5.13 CFS     5.9  4.74 
 
  
POST DEVELOPMENT: BASIN FLOW (CFS)   TC (MIN) I100  
 1 2.52       5.4  5.01 
 2 1.37       5.3  4.84 
 3 0.20       5.0  5.27 
 4 0.08                  5.0  5.27 
 5 0.07       5.0  5.27 
 6 0.13       5.0  5.27 
 7 0.24       5.0  5.27 
 8 0.63       5.0  5.27 
 9 0.00       5.0  5.27 
 10 0.08       5.0  5.27 
 
                                                  JUNCTION 1 2.64 CFS      5.4              5.01 
                                                  JUNCTION 2 2.49 CFS      5.7              4.84 
                                                  JUNCTION 3 5.08 CFS      5.7              4.84 
 
 
THERE IS AN 1% DECREASE IN TOTAL FLOW AFTER DEVELOPMENT.  FLOW 
ONTO THE PROPERTY TO THE WEST WAS REDUCED (JUNCTION A VS 1). 
 
 
 
  



POST-DEVELOPMENT HYDRAULICS  

JUNCTION 1: Q100 = 2.64 CFS 

ASSUME 6” PVC @ 16% MIN:  QMAX = 2.66 CFS > Q100

(SEE  SHEET 17 FOR QMAX CALCULATIONS) 

ASSUME 24” BROW DITCH @  1% MIN :  QMAX = 9.06 CFS > Q100 
(SEE  SHEET 18 FOR QMAX CALCULATIONS) 

JUNCTION 2: Q100 = 2.48 CFS 

ASSUME 6” PVC @ 14%  MIN:  QMAX = 2.49 CFS > Q100

(SEE  SHEET 19 FOR QMAX CALCULATIONS) 

NOTE:  PGP AS SUBMITTED WILL REQUIRE ADJUSTMENT TO PIPE PROFILE 

BASINS 3 4 5 7 & 8: MAX Q100 = 0.63 CFS 

ASSUME 6” PVC @ 1% MIN : QMAX = 0.66 CFS > Q100 
(SEE  SHEET 20 FOR QMAX CALCULATIONS) 



Partially Full Pipe Flow Calculations  -  U.S. Units

Calculation of Discharge, Q, and average velocity, V

Instructions:   Enter values in blue boxes.  Spreadsheet calculates values in yellow boxes

Inputs Calculations

Pipe Diameter, D = 6 in Pipe Diameter, D = 0.5 ft

Depth of flow, y = 6 in Pipe Radius, r = 0.25 ft

Circ. Segment Height, h = 0 ft

Manning

roughness, nfull = 0.011 Central Angle,  = 0.00 radians

Cross-Sect. Area, A = 0.196 ft2 

Pipe Slope, S = 0.1600 ft/ft

Wetted Perimeter, P = 1.57 ft

Calculations

Hydraulic Radius, R = 0.13 ft

                      y/D  = 1.000 Discharge, Q = 2.66 cfs

                   n/nfull  = 1.00 Ave. Velocity, V = 13.55 ft/sec

    n = 0.011 pipe % full [(A/Afull)*100%] = 100.00%



Partially Full Pipe Flow Calculations  -  U.S. Units

Calculation of Discharge, Q, and average velocity, V

Instructions:   Enter values in blue boxes.  Spreadsheet calculates values in yellow boxes

Inputs Calculations

Pipe Diameter, D = 24 in Pipe Diameter, D = 2 ft

Depth of flow, y = 12 in Pipe Radius, r = 1 ft

Circ. Segment Height, h = 1 ft

Manning

roughness, nfull = 0.013 Central Angle,  = 3.14 radians

Cross-Sect. Area, A = 1.571 ft2 

Pipe Slope, S = 0.0100 ft/ft

Wetted Perimeter, P = 3.14 ft

Calculations

Hydraulic Radius, R = 0.50 ft

                      y/D  = 0.500 Discharge, Q = 9.06 cfs

                   n/nfull  = 1.25 Ave. Velocity, V = 5.76 ft/sec

    n = 0.016 pipe % full [(A/Afull)*100%] = 50.00%



Partially Full Pipe Flow Calculations  -  U.S. Units

Calculation of Discharge, Q, and average velocity, V

Instructions:   Enter values in blue boxes.  Spreadsheet calculates values in yellow boxes

Inputs Calculations

Pipe Diameter, D = 6 in Pipe Diameter, D = 0.5 ft

Depth of flow, y = 6 in Pipe Radius, r = 0.25 ft

Circ. Segment Height, h = 0 ft

Manning

roughness, nfull = 0.011 Central Angle,  = 0.00 radians

Cross-Sect. Area, A = 0.196 ft2 

Pipe Slope, S = 0.1400 ft/ft

Wetted Perimeter, P = 1.57 ft

Calculations

Hydraulic Radius, R = 0.13 ft

                      y/D  = 1.000 Discharge, Q = 2.49 cfs

                   n/nfull  = 1.00 Ave. Velocity, V = 12.67 ft/sec

    n = 0.011 pipe % full [(A/Afull)*100%] = 100.00%



Partially Full Pipe Flow Calculations  -  U.S. Units

Calculation of Discharge, Q, and average velocity, V

Instructions:   Enter values in blue boxes.  Spreadsheet calculates values in yellow boxes

Inputs Calculations

Pipe Diameter, D = 6 in Pipe Diameter, D = 0.5 ft

Depth of flow, y = 6 in Pipe Radius, r = 0.25 ft

Circ. Segment Height, h = 0 ft

Manning

roughness, nfull = 0.011 Central Angle,  = 0.00 radians

Cross-Sect. Area, A = 0.196 ft2 

Pipe Slope, S = 0.0100 ft/ft

Wetted Perimeter, P = 1.57 ft

Calculations

Hydraulic Radius, R = 0.13 ft

                      y/D  = 1.000 Discharge, Q = 0.66 cfs

                   n/nfull  = 1.00 Ave. Velocity, V = 3.39 ft/sec

    n = 0.011 pipe % full [(A/Afull)*100%] = 100.00%
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

HuE Huerhuero-Urban land 
complex, 9 to 30 
percent slopes

D 1.7 8.1%

OhF Olivenhain cobbly loam, 
30 to 50 percent 
slopes

D 14.3 69.5%

Ur Urban land 4.6 22.4%

Totals for Area of Interest 20.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—San Diego County Area, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/3/2021
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