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1.0 INTRODUCTION             

 
1.1 Purpose of the Study   

The purpose of this analysis is to calculate and compare the sanitary sewer (wastewater) 
flows for pre and post development of the proposed Bowery project located at 2300 & 
2320 Red Hill Avenue in the City of Santa Ana, California. The calculations have been 
provided in cubic-feet per second (cfs) and include the monitored current flows (pre-
development) along with the theoretical proposed flows (post-development), as requested 
by the City of Santa Ana (COSA) Public Works Agency (PWA). 
  

1.2 Existing Site Description 

The Bowery project site is located at 2300 & 2320 Red Hill Avenue and encompasses a 
total area of 14.69 acres. Under existing conditions, the project site is about 75% 
developed with one office building, two warehouse buildings, paved parking lots, and 
landscaping. Adjacent land uses include industrial, commercial and office park. The 
existing buildings and paved parking areas currently on the project site will be demolished. 
 
The project site is bounded by Warner Avenue on the northeasterly edge and Red Hill 
Avenue on the southeasterly edge. The southwesterly edge is mid-block between Warner 
Avenue and Carnegie Avenue, and the northwestern edge is mid-block between Red Hill 
Avenue and existing railroad tracks. A vicinity map is provided in Figure 1 of this report. 

1.3 Project Description 

The project proposes the development of four buildings on one lot.  Buildings A-D consist 
of five-story structures each with six-story parking garages.  A total of 1,150 dwelling units 
are proposed which consist of a mix of studios, one-bedrooms and two-bedroom units.  
In addition to residential uses, approximately 80,000 square-feet (sf) of retail is also 
proposed as part of the Project.   

 
A Site Plan is provided in Appendix 1 of this report. 
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Figure 1 – Vicinity Map 
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1.4 Existing Sewer Facilities 

Wastewater from the project site currently discharges into existing COSA-owned 8” VCP 
sewer lines within Warner Avenue. The existing sewer lines drain southeasterly to an 
existing COSA-owned manhole (SMH: O13-004) located at the intersection with Red Hill 
Avenue. Based on As-Built plans, flows discharging from this manhole are conveyed 
southeasterly through an existing 6” double siphon and ultimately drain into an existing 
OCSD-owned 42” RCP trunk sewer line (SMH: O13-007) within Red Hill Avenue which 
then drains southwesterly. 
 
It should be noted that per As-Built plans, as well as field investigation, there is no evidence 
that the potential COSA-owned manhole (SMH: O13-003) exists.  

 

1.5 Sewer Flow Monitoring 

In order to determine whether the existing COSA-owned sewer facilities can adequately 
handle the additional wastewater flows associated with the proposed development, it was 
required that flow monitoring be performed in order to establish currently existing 
wastewater flows. The COSA PWA directed the location of said monitoring along with 
requiring existing flow data to be collected at 30-minute intervals for a period of two 
weeks. Below is the designation of the existing sewer facility that has been monitored: 
 

• Site 1: Intersection of Warner Avenue and Red Hill Avenue (SMH: O13-004) 
 
The monitored flow at Site 1 includes all flows discharging through the 8” VCP sewer lines 
within Warner Avenue. Thus, the monitored location reflects flows through all sewer lines 
that would serve the project. 
 
The Location Map, included in Appendix 1 of this report, shows the COSA’s requested 
existing sewer manhole flow monitoring location, and proximity to the proposed project 
site. 

 

1.6 Proposed Sewer Facilities 

Wastewater flows from the proposed project site will discharge in the existing COSA-
owned 8” VCP sewer lines within Warner Avenue. Approximately half the project site will 
discharge directly into the existing COSA-owned manhole (SMH: O13-004) located at 
the intersection with Red Hill Avenue. The approximate other half of the project site will 
discharge into a proposed manhole within Warner Avenue and will drain southeasterly 
through the existing 8” VCP sewer lines, flowing through an existing COSA-owned 
manhole (SMH: O13-002) located in Warner Avenue, and ultimately conveying this this 
portion of the proposed project wastewater flows to the existing manhole (SMH: O13-
004) located at the intersection with Red Hill Avenue. 
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2.0 METHODOLOGY & RESULTS           

 
2.1 Existing Sewer Line Capacity 

Typically, a combination of Sewer Atlas mapping and As-Built plans are utilized to 
determine the existing sewer line piping diameter, slope and length. Sewer As-Built plans 
provided by the COSA PWA have been marked up to indicate the flow monitoring 
location, as well as existing COSA-owned manholes. Per As-Built plan data pipe diameter 
and slope information was obtained for the existing COSA-owned 8” VCP sewer lines 
within Warner Avenue. It was determined that the existing sewer line which drains 
southeasterly and discharges into existing manhole SMH: O13-002 is an 8-in diameter 
pipe at 0.8% slope and the existing sewer line which drains southeasterly and discharges 
into existing manhole SMH: O13-004 is an 8-in diameter pipe at 0.4% slope. 
 
Sewer Atlas mapping (O-13 & P-13) provided by the COSA PWA has been marked up to 
indicate the flow monitoring location, COSA-owned sewer line diameters and slopes, as 
well as the proposed project site location. The marked-up Sewer Atlas mapping and As-
Built plans are included in Appendix 2 of this report. 
 
Capacity of the existing sewer line at the flow monitoring location was determined using 
the following methodology. As per the COSA Design Guidelines for Water and Sewer 
Facilities, last revised March 2017, (Design Guidelines) Section 300.3 Minimum and 
Maximum Slope Design, a Manning’s formula “n” value of 0.013 was used in computing 
all existing (monitored) and proposed (theoretical) sewer flow depths. In addition, the 
Design Guidelines, Section 300.4.3, Design Criteria, specifies that 12” diameter pipelines 
and smaller are limited to flowing at half of full depth which is the governing criteria for 
this report in assessing adequate capacity of the existing COSA-owned sewer facilities. 
 
Using the Kutter Flow Depth calculations, included in Appendix 4 of this report, it was 
determined that the capacity of the existing sewer lines in Warner Avenue are as follows: 
 

• Site 1 SMH (O13-002 to O13-004): 8” VCP @ Slope = 0.40%; Capacity = 0.35 cfs 

• SMH (O13-001 to O13-002): 8” VCP @ Slope = 0.80%; Capacity = 0.50 cfs 

 
The next step was to determine the existing condition (monitored) wastewater flows, 
followed by the proposed condition (theoretical) wastewater flows, and then analyze the 
adequacy of the existing COSA-owned sewer facilities downstream of the project site. As 
part of the analysis, average daily and peak daily flows were each assessed in order to 
understand capacity under varying flow regimes. 
  

2.2 Existing Condition Flows 

Existing condition (monitored) wastewater flows were determined as follows. Flow 
monitoring was conducted on the existing COSA-owned 8” VCP sewer line within Warner 
Avenue (northwest of Red Hill Avenue). Monitoring was performed between April 30, 2019 
and May 15, 2019 by Utility Systems Science and Software (US3). Sewer manhole flow 
monitoring was conducted for a period of two weeks with a 15-minute interval sampling 
frequency. 
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Upon review of the flow monitoring data, it was noticed that two consecutive days (the 
second and third day of the monitoring period) were recorded as have exceedingly high 
wastewater flow rates. In speaking with US3 these rates have been deemed to be outliers, 
most likely due to a partial blockage of the flow channel which then cleared itself during 
this time period. Thus, this segment of the flow monitoring data has been omitted from 
the analysis for this sewer study. The flow monitoring data is included in Appendix 6 of 
this report. 
 
The following is a summary of the existing condition maximum average daily and peak 
daily wastewater flows observed during the monitoring period and utilized in the analysis: 
 
Existing Condition Flows (8” VCP Sewer): 
 

• Site 1: Average Flow = 0.0141 cfs; Peak Flow = 0.0367 cfs 
 

The existing condition flow depths for average and peak wastewater flows were calculated 
using the Kutter Flow Depth procedure, included in Appendix 4 of this report, and the 
following is a summary of the results: 
 
Existing Condition Flow Depths (8” VCP Sewer): 
 

• Site 1: Average Flow Depth = 0.87”; Peak Flow Depth = 1.33” 
  

2.3 Proposed Condition Flows 

Proposed condition (theoretical) wastewater flows were determined as follows. Design flow 
rates were projected by utilizing the COSA Design Guidelines, Section 300.4.1 Sewerage 
Flows, to determine theoretical proposed average daily sewerage generation rates. 
Specifically, sewage flow coefficients were utilized in calculating the proposed flow and 
the specific COSA Flow Design Criteria is included in Appendix 7 of this report for 
reference. 
 
Based on the proposed project development consisting of four buildings with a total of 
1,150 residential units situated on 14.69 acres, a land use classification of Urban Center 
Residential (90 du/acre max) with an average sewage flow coefficient of 0.0270 cfs/acre 
was selected for the proposed project. Using the project site area of 14.69 acres, the 
theoretical proposed average daily flow to be generated would be 0.3966 cfs. As per the 
Design Guidelines, Section 300.4.2 Peak Flows, it is assumed that peak daily flow is three 
times the average daily flow therefore the theoretical proposed peak daily flows to be 
generated would be 1.1898 cfs. 
 
Since the proposed project site is currently developed and occupied for industrial 
purposes, a credit has been incorporated which is deducted from the theoretical proposed 
average and peak daily flows anticipated to be observed at the Site 1 manhole. Again, 
using COSA Design Guidelines, Section 300.4.1 Sewerage Flows, an existing land use 
classification of Industrial with an average sewage flow coefficient of 0.0060 cfs/acre was 
selected. Using the project site area of 14.69 acres, the theoretical proposed average 
daily flow credit would be 0.0881 cfs and per the Design Guidelines, Section 300.4.2 
Peak Flows, the theoretical proposed peak daily flow credit would be 0.2643 cfs. 
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It is important to note that while these are the theoretical peak wastewater flows expected 
to be generated by the proposed project, these values are extremely conservative from a 
capacity analysis standpoint in comparison to the actual peak daily wastewater flows 
observed during the monitoring period. 
 
The following is a summary of the proposed condition total (monitored existing plus 
theoretical proposed with credit) average daily and peak daily wastewater flows 
anticipated to be observed and utilized in the analysis: 
 
Proposed Condition Flows (8” VCP Sewer): 
 

• Site 1: Average Flow = (0.0141 + 0.3966 – 0.0881) = 0.3226 cfs 
Peak Flow = (0.0367 + 1.1898 – 0.2643) = 0.9622 cfs 

 
The proposed condition flow depths for average and peak wastewater flows were 
calculated using the Kutter Flow Depth procedure, included in Appendix 5 of this report, 
and the following is a summary of the results: 
 
Proposed Condition Flow Depths (8” VCP Sewer): 
 

• Site 1 (8” VCP Sewer): Average Flow Depth = 3.38”; Peak Flow Depth = >8.00” 
 
Upon performing the flow depth analysis, it was determined that the existing 8” VCP sewer 
line within Warner Avenue, draining between existing manhole SMH: O13-002 and SMH: 
O13-004, would not adequately handle the proposed condition peak daily wastewater 
flow of 0.9622 cfs. Further flow depth analysis also revealed that the existing 8” VCP 
sewer line within Warner Avenue, draining between existing manhole SMH: O13-001 and 
SMH: O13-002, would not adequately handle the proposed condition peak daily 
wastewater flow of 0.9622 cfs. 
 
In determining potential mitigation options, addition proposed condition wastewater flow 
scenarios were analyzed for adequate flow depths. As part of planning the proposed 
private-owned sewer lines to service the project site, it was established that approximately 
fifty percent of the proposed project site will discharge directly into the existing COSA-
owned manhole (SMH: O13-004) located at the intersection of Warner Avenue and Red 
Hill Avenue. Knowing this, a split flow proposed condition flow depth analysis was 
performed. The following is a summary of the wastewater flows and flow depths 
anticipated to be observed.     
 
Proposed Condition Split Flows (8” VCP Sewer): 
 

• Site 1: Average Flow = 0.3226 * 0.5 = 0.1613 cfs 
Peak Flow = 0.9622 * 0.5 = 0.4811 cfs 
 

Proposed Condition Flow Depths (8” VCP Sewer): 
 

• Site 1 (8” VCP Sewer): Average Flow Depth = 2.67”; Peak Flow Depth = 4.84” 

• SMH: O13-002 (8” VCP Sewer): Average Flow Depth = 2.25”; Peak Flow Depth = 3.94” 
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3.0 CONCLUSIONS                             
 

3.1 Existing COSA Sewer Facilities in Warner Avenue 

Based on the results of the sewer flow monitoring, along with the theoretical proposed 
average and peak sewerage generation rates, the study shows that the existing COSA-
owned 8” VCP sewer line within Warner Avenue, draining between existing manhole SMH: 
O13-002 and SMH: O13-004 would be over capacity for the proposed split flow peak 
condition. The proposed peak split flow depth within this portion of the existing COSA-
owned sewer facilities would be 61% full which is greater than the maximum (d/D) of 50% 
for sewer lines of 12” diameter pipelines and smaller. 

 
The table below shows the existing condition capacity data of the existing 8” VCP sewer 
line within Warner Avenue which drains from existing manhole SMH: O13-002 to SMH: 
O13-004. 

FROM

MH#

TO

MH#

SIZE

(in)

SLOPE

(ft/ft)

1/2 FULL

[<12"]

(cfs)

3/4 FULL

[>12"]

(cfs)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

AVERAGE

DAILY

FLOW

PEAK

DAILY

FLOW

Site 1 SMH O13-002 O13-004 8 0.0040 0.35 0.65 0.0141 0.87 0.0367 1.33 4.04 10.50

EXIST. AVERAGE EXIST. PEAK

EXISTING CONDITION - SEWER CAPACITY SUMMARY

CAPACITY % FULL
SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY

 
 

The table below shows the proposed condition capacity data of the existing 8” VCP sewer 
line within Warner Avenue which drains from existing manhole SMH: O13-003 to SMH: 
O13-004. 

FROM

MH#

TO

MH#

SIZE

(in)

SLOPE

(ft/ft)

1/2 FULL

[<12"]

(cfs)

3/4 FULL

[>12"]

(cfs)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

AVERAGE

DAILY

FLOW

PEAK

DAILY

FLOW

Site 1 SMH O13-002 O13-004 8 0.0040 0.35 0.65 0.3226 3.83 0.9622 8.00 92.41 275.62

PROP. AVERAGE PROP. PEAK

PROPOSED CONDITION - SEWER CAPACITY SUMMARY
CAPACITY % FULL

SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY

 
 

The table below shows the proposed condition split flow capacity data of the existing 8” 
VCP sewer lines within Warner Avenue which drain from existing manhole SMH: O13-
002 to SMH: O13-004 and from existing manhole SMH: O13-001 to SMH: O13-002. 

FROM

MH#

TO

MH#

SIZE

(in)

SLOPE

(ft/ft)

1/2 FULL

[<12"]

(cfs)

3/4 FULL

[>12"]

(cfs)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

DAILY

FLOW

(cfs)

FLOW

DEPTH

(in)

AVERAGE

DAILY

FLOW

PEAK

DAILY

FLOW

Site 1 SMH O13-002 O13-004 8 0.0040 0.35 0.65 0.1613 2.67 0.4811 4.84 46.20 137.81

SMH: O13-002 O13-001 O13-002 8 0.0080 0.50 0.92 0.1613 2.25 0.4811 3.94 32.58 97.17

PROP. AVERAGE PROP. PEAK

PROPOSED CONDITION SPLIT FLOW - SEWER CAPACITY SUMMARY

CAPACITY % FULL
SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY

 
 

3.2 Recommendations for Capacity Expansion 

Per the above findings a potential for inadequate capacity, based on proposed peak flow 
condition, has been identified within the existing COSA-owned sewer facilities. It is 
therefore recommended that the existing COSA-owned 8” VCP sewer line within Warner 
Avenue, draining between existing manhole SMH: O13-002 and SMH: O13-004, be 
upsized to a 10” VCP sewer line for a length of 367’. The proposed 10” VCP sewer line 
would have a half full capacity of 0.65 cfs which would provide adequate capacity for the 
proposed split flow peak condition wastewater flow. 
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Sewer Atlas Maps  
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Sewer As-Built Plans 
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Appendix 4 

 
Kutter Flow Depth Calculations -  

Existing Conditions 
  



GIVEN:

Qgiven= 0.0141 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 0.868 in <== Vary this depth to get Qassume  = Q given

0.072 ft

CACULATIONS:

beta= 38.46 degree

R= 0.046 ft

C= 50.827

V= 0.688 ft/sec

A= 0.020 sq-ft

Qassume= 0.0141 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 0.868 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 21.70%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 4.04%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - EXISTING AVERAGE FLOW

SMH: O13-002 to O13-004



GIVEN:

Qgiven= 0.0367 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.330 in <== Vary this depth to get Qassume  = Q given

0.111 ft

CACULATIONS:

beta= 48.13 degree

R= 0.068 ft

C= 58.398

V= 0.963 ft/sec

A= 0.038 sq-ft

Qassume= 0.0367 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 1.330 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 33.25%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 10.51%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - EXISTING PEAK FLOW

SMH: O13-002 to O13-004
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Appendix 5 

 
Kutter Flow Depth Calculations -  

Proposed Condition 

 
 

 

  



GIVEN:

Qgiven= 0.3226 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 3.831 in <== Vary this depth to get Qassume  = Q given

0.319 ft

CACULATIONS:

beta= 87.58 degree

R= 0.162 ft

C= 76.726

V= 1.953 ft/sec

A= 0.165 sq-ft

Qassume= 0.3226 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 3.831 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 95.78%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 92.41%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - PROPOSED AVERAGE FLOW

SMH: O13-002 to O13-004



GIVEN:

Qgiven= 0.9622 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 8.000 in <== Vary this depth to get Qassume  = Q given

0.667 ft

CACULATIONS:

beta= 180.00 degree

R= 0.167 ft

C= 77.347

V= 1.997 ft/sec

A= 0.349 sq-ft

Qassume= 0.6971 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 28% <========Not Good
(Increase h)

Flow Depth (h) = Try another h in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 200.00%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 275.62%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - PROPOSED PEAK FLOW

SMH: O13-002 to O13-004



GIVEN:

Qgiven= 0.1613 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.670 in <== Vary this depth to get Qassume  = Q given

0.223 ft

CACULATIONS:

beta= 70.58 degree

R= 0.124 ft

C= 70.904

V= 1.581 ft/sec

A= 0.102 sq-ft

Qassume= 0.1613 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 2.670 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 66.75%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 46.20%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - PROPOSED SPLIT AVERAGE FLOW

SMH: O13-002 to O13-004



GIVEN:

Qgiven= 0.4811 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 4.845 in <== Vary this depth to get Qassume  = Q given

0.404 ft

CACULATIONS:

beta= 102.19 degree

R= 0.186 ft

C= 79.787

V= 2.176 ft/sec

A= 0.221 sq-ft

Qassume= 0.4811 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.35 cfs Q 3/4full = 0.65 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 4.845 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 121.11%

 Qcapacity = 0.349 cfs

Capacity Qgiven/Qcapacity = 137.81%

(Q halffull = 0.35 cfs) (Q 3/4full = 0.65 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.391 ft C 3/4full= 81.546 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.000 ft/sec V 3/4full= 2.313 ft/sec

SITE 1 (WARNER AVE. MH) - PROPOSED SPLIT PEAK FLOW

SMH: O13-002 to O13-004



GIVEN:

Qgiven= 0.1613 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0080 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in 

TRIAL DEPTH:

h= 2.251 in <== Vary this depth to get Qassume  = Q given

0.188 ft

CACULATIONS:

beta= 64.06 degree

R= 0.108 ft

C= 68.131

V= 2.003 ft/sec

A= 0.081 sq-ft

Qassume= 0.1613 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.50 cfs Q 3/4full = 0.92 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 2.251 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 56.26%

 Qcapacity = 0.495 cfs

Capacity Qgiven/Qcapacity = 32.58%

(Q halffull = 0.50 cfs) (Q 3/4full = 0.92 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.611 ft C 3/4full= 81.762 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.837 ft/sec V 3/4full= 3.280 ft/sec

SMH: O13-002 - PROPOSED SPLIT AVERAGE FLOW

SMH: O13-001 to O13-002



GIVEN:

Qgiven= 0.4811 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0080 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in 

TRIAL DEPTH:

h= 3.940 in <== Vary this depth to get Qassume  = Q given

0.328 ft

CACULATIONS:

beta= 89.13 degree

R= 0.165 ft

C= 77.350

V= 2.811 ft/sec

A= 0.171 sq-ft

Qassume= 0.4811 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.50 cfs Q 3/4full = 0.92 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 3.940 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 98.49%

 Qcapacity = 0.495 cfs

Capacity Qgiven/Qcapacity = 97.17%

(Q halffull = 0.50 cfs) (Q 3/4full = 0.92 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.611 ft C 3/4full= 81.762 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.837 ft/sec V 3/4full= 3.280 ft/sec

SMH: O13-002 - PROPOSED SPLIT PEAK FLOW

SMH: O13-001 to O13-002



GIVEN:

Qgiven= 0.4811 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0040 <== Slope V:H

r= 0.417 ft <== Radius

d= 10.000 in

TRIAL DEPTH:

h= 4.247 in <== Vary this depth to get Qassume  = Q given

0.354 ft

CACULATIONS:

beta= 81.34 degree

R= 0.186 ft

C= 79.852

V= 2.181 ft/sec

A= 0.221 sq-ft

Qassume= 0.4811 cfs

d 0.5 = 0.417 ft d 0.75 = 0.625 ft

Q halffull = 0.65 cfs Q 3/4full = 1.20 cfs

RESULT:

(Qgiven-Qassume) / Qgiven  %= 0% <========OK
 

Flow Depth (h) = 4.247 in

dcapacity = 0.417 ft

Capacity hflowdepth/dcapacity = 84.94%

 Qcapacity = 0.647 cfs

Capacity Qgiven/Qcapacity = 74.31%

(Q halffull = 0.65 cfs) (Q 3/4full = 1.20 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.208 ft R3/4full= 0.251 ft
C halffull = 82.302 ft C 3/4full= 86.584 ft
A halffull = 0.273 sq-ft A 3/4full= 0.439 sq-ft
V halffull = 2.374 ft/sec V 3/4full= 2.746 ft/sec

SITE 1 (WARNER AVE. MH) - PROPOSED MITIGATION SPLIT PEAK FLOW

SMH: O13-002 to O13-004
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Utility Systems Science & Software - 

Sewer Monitoring Data 
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City of Santa Ana Design Criteria 






