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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 Placentia Senior Housing project 
located at 1314 N. Angelina Drive in the City of Placentia, 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 Placentia (COP) Department of Public Works (DPW). 
  

1.2 Existing Site Description 

The Placentia Senior Housing project site is located at 1314 N. Angelina Drive and 
encompasses a total area of 4.001 acres. The property is currently occupied by the 
Church of the Blessed Sacrament. Under existing conditions, the project site is partially 
developed with a church building, classroom building, paved parking lot and lawn area. 
Adjacent land uses include residential and commercial. Part of the existing church 
building, as well as the paved parking lot and lawn area, currently on the project site will 
be demolished. 
 
The project site is bounded by; Morse Avenue on the southerly edge, North Angelina Drive 
on the westerly edge and residential parcels on the northerly and easterly edges. A vicinity 
map is provided in Figure 1 of this report. 

1.3 Project Description 

The project proposes the development of two new affordable senior apartment buildings, 
while maintaining a portion of the existing church building and the entire existing 
classroom building, along with new driveways and parking lots. A total of 65 dwelling 
units are proposed which consist of 59 one-bedroom units and 6 two-bedroom units.   

 
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 is believed to currently discharge into an existing COP-
owned 8” VCP sewer line with Morse Avenue. Based on As-Built plans, this existing sewer 
line drains southeasterly to an existing COP-owned manhole (SMH: 4145) located at the 
intersection with Cypress Point Drive. At this location, an existing COP-owned sewer line 
within Cypress Point Drive, which drains southerly, as well as an existing COP-owned 
sewer line within Morse Avenue, which drains northwesterly, connects into this manhole. 
Flows discharging from this manhole are conveyed southerly through an existing COP-
owned 8” VCP sewer line within Cypress Point Drive to an existing COP-owned manhole 
(SMH: 4111). From this location, wastewater continues to drain southerly. 

 

1.5 Sewer Flow Monitoring 

In order to determine whether the existing COP-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 COP DPW directed a minimum of two locations for said monitoring, 
the first nearest the project site and a second furthest downstream, along with requiring 
existing flow data to be collected dynamically at 15-minute intervals for a continuous 
period of two weeks. An additional stipulation for monitoring to be conducted during wet 
weather was requested. Below is the designation of the existing sewer facilities that have 
been monitored: 
 

• Site 1: Intersection of Morse Avenue and Cypress Point Drive (SMH: 4145) 

• Site 2: Intersection of Cypress Point Drive and Hillcrest Avenue (SMH: 4111) 
 
The monitored flow at Site 1 includes flows discharging through the 8” VCP sewer line 
within Morse Avenue (northwest of Cypress Point Drive) and the monitored flow at Site 2 
includes flows discharging through the 8” VCP sewer line within Cypress Point Drive (south 
of Morse Avenue). Thus, the monitored locations reflect flows through sewer lines that 
would serve the project. 
 
The Location Map, included in Appendix 1 of this report, shows the COP DPW’s directed 
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 into the existing COP-
owned 8” VCP sewer line within Morse Avenue, which drains southeasterly, and continue 
to discharge through an existing COP-owned manhole (SMH:4145) and into the existing 
COP-owned 8” VCP sewer line within Cypress Point Drive, which drains southerly. 
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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 COP DPW have been marked up to indicate the flow monitoring location, 
as well as existing COP-owned manholes. Per As-Built plan data, pipe diameter and slope 
information was obtained for the existing COP-owned sewer lines. It was determined that 
the existing sewer line within Morse Avenue which drains southeasterly and discharges into 
existing manhole SMH: 4145 is an 8-in diameter pipe at 1.70% slope and the existing 
sewer line within Cypress Point Drive which drains southerly and discharges into existing 
manhole SMH: 4111 is an 8-in diameter pipe at 0.48% slope.  

 
Sewer Atlas mapping (19) provided by the COP DPW has been marked up to indicate the 
flow monitoring locations, COP-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 locations were determined using 
the following methodology. As per the COP Sanitary Sewer Master Plan and Condition 
Assessment, last revised February 2018, Section 3.1 Design Criteria, a Manning’s formula 
“n” value of 0.013 was used in computing all existing (monitored) and proposed 
(theoretical) sewer flow depths. In addition, this section specifies that 12-in diameter 
pipelines and smaller are limited to flowing at half of full depth for peak wet weather flow 
condition which is the governing criteria for this report in assessing adequate capacity of 
the existing COP-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 Morse Avenue and Cypress Point 
Drive are as follows: 
 

• Site 1 (SMH 4146 to 4145): 8” VCP @ Slope = 1.70%; Capacity = 0.72 cfs 

• Site 2 (SMH 4145 to 4111): 8” VCP @ Slope = 0.48%; Capacity = 0.38 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 COP-owned sewer facilities downstream of the project site. As 
part of the analysis, average daily and peak daily flows, along with factored wet weather 
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 COP-owned 8” VCP sewer line within Morse 
Avenue (northwest of Cypress Point Drive) and COP-owned 8” VCP sewer line within 
Cypress Point Drive (south of Morse Avenue). Monitoring was performed between June 9, 
2020 and June 24, 2020 by Utility Systems Science and Software (US3). Sewer manhole 
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flow monitoring was conducted dynamically for a continuous period of two weeks with a 
5-minute interval sampling frequency.  
 
In determining existing condition average daily and peak daily flows, compiled monitoring 
data was assessed to identify the single largest average daily flow and single largest 
individual flow measurement, respectively, obtained during the monitoring period. In 
addition, based on the COP DPW request for monitoring to be conducted during wet 
weather, factored Wet Weather (‘WW’) flows have been established by increasing existing 
condition (monitored) wastewater flows by 400%. The flow monitoring data is included in 
Appendix 6 of this report. 
 
The following is a summary of the existing condition average daily and peak daily 
wastewater flows observed during the monitoring period, along with factored wet weather 
flows, which were utilized in the analysis: 
 
Existing Condition Flows: 
 

• Site 1 (8” VCP Sewer): 
o Average Flow = 0.0285 cfs 
o Peak Flow = 0.0706 cfs 
o Average ‘WW’ Flow = 0.1140 cfs 
o Peak ‘WW’ Flow = 0.2824 cfs 

• Site 2 (8” VCP Sewer): 
o Average Flow = 0.0345 cfs 
o Peak Flow = 0.0694 cfs 
o Average ‘WW’ Flow = 0.1380 cfs 
o Peak ‘WW’ Flow = 0.2776 cfs 

 
The existing condition flow depths for average and peak wastewater flows, along with 
factored wet weather 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: 
 

• Site 1 (8” VCP Sewer): 
o Average Flow Depth = 0.86”; Peak Flow Depth = 1.29” 
o Average ‘WW’ Flow Depth = 1.60”; Peak ‘WW’ Flow Depth = 2.49” 

• Site 2 (8” VCP Sewer): 
o Average Flow Depth = 1.24”; Peak Flow Depth = 1.71” 
o Average ‘WW’ Flow Depth = 2.36”; Peak ‘WW’ Flow Depth = 3.36” 

  

2.3 Proposed Condition Flows 

Proposed condition (theoretical) wastewater flows were determined as follows. Design flow 
rates were projected by utilizing the COP Study Guidelines to determine theoretical 
proposed average daily sewerage generation rates. Specifically, a residential loading rate 
was utilized in calculating the proposed flow and the specific COP Criteria is included in 
Appendix 7 of this report for reference. 
 



Sewer Analysis Report  July 2020 

 

National Community Renaissance PLACENTIA SENIOR HOUSING 

6 

Based on the proposed project development consisting of two buildings with a total of 65 
residential units, and a residential loading rate of 100 gpd/du, the theoretical proposed 
average daily flow to be generated would be 0.0101 cfs. Also, as per the COP Study 
Guidelines it is assumed that peak daily flow is 4.5 times the average daily flow, therefore 
the theoretical proposed peak daily flow to be generated would be 0.0455 cfs. 
 
It is important to note that while these are the theoretical average and peak wastewater 
flows expected to be generated by the proposed project, these values are conservative 
from a capacity analysis standpoint in comparison to the actual average and peak daily 
wastewater flows observed during the monitoring period. 
 
Additionally, since the site is currently developed and occupied it is anticipated that 
wastewater flows, which will continue to be generated by the portion of the existing church 
building and the entire classroom building that are to remain, are currently encompassed 
for by the existing condition (monitored) wastewater flows. 
 
The following is a summary of the proposed condition total (monitored existing plus 
theoretical proposed) average daily and peak daily wastewater flows anticipated to be 
observed, along with factored wet weather flows, which were utilized in the analysis: 
 
Proposed Condition Flows: 
 

• Site 1 (8” VCP Sewer): 
o Average Flow = (0.0285 + 0.0101) = 0.0386 cfs 
o Peak Flow = (0.0706 + 0.0455) = 0.1161 cfs 
o Average ‘WW’ Flow = (0.1140 + 0.0101) = 0.1241 cfs 
o Peak ‘WW’ Flow = (0.2824 + 0.0455) = 0.3279 cfs 

• Site 2 (8” VCP Sewer): 
o Average Flow = (0.0345 + 0.0101) = 0.0446 cfs 
o Peak Flow = (0.0694 + 0.0455) = 0.1149 cfs 
o Average ‘WW’ Flow = (0.1380 + 0.0101) = 0.1481 cfs 
o Peak ‘WW’ Flow = (0.2776 + 0.0455) = 0.3231 cfs 

 
The proposed condition flow depths for average and peak wastewater flows, along with 
factored wet weather 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: 
 

• Site 1 (8” VCP Sewer): 
o Average Flow Depth = 0.98”; Peak Flow Depth = 1.61” 
o Average ‘WW’ Flow Depth = 1.66”; Peak ‘WW’ Flow Depth = 2.65” 

• Site 2 (8” VCP Sewer): 
o Average Flow Depth = 1.39”; Peak Flow Depth = 2.16” 
o Average ‘WW’ Flow Depth = 2.45”; Peak ‘WW’ Flow Depth = 3.65” 
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3.0 CONCLUSIONS                             

 
3.1 Existing COP Sewer Facilities in Morse Avenue and Cypress Point Drive 

Based on the results of the sewer flow monitoring, along with the theoretical proposed 
average and peak sewerage generation rates, the study shows that both existing COP-
owned 8” VCP sewer lines within Morse Avenue and Cypress Point Drive would be within 
capacity and can adequately handle the additional wastewater flows associated with the 
proposed development. 
 
The table below shows the existing condition capacity data of the existing 8” VCP sewer 
line within Morse Avenue and Cypress Point Drive which drain from existing manholes 
SMH:4546 and SMH: 4545, respectively, and discharge into SMH: 4111. 

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 4146 4145 8 0.0170 0.72 1.34 0.0285 0.86 0.0706 1.29 3.94 9.77

Site 2 SMH 4145 4111 8 0.0048 0.38 0.71 0.0345 1.24 0.0694 1.71 9.01 18.13

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 4146 4145 8 0.0170 0.72 1.34 0.1140 1.60 0.2824 2.46 15.77 39.07

Site 2 SMH 4145 4111 8 0.0048 0.38 0.71 0.1380 2.36 0.2776 3.36 36.05 72.52

EXIST. AVERAGE EXIST. PEAK

EXISTING CONDITION - SEWER CAPACITY SUMMARY

% CAPACITY
SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY

EXISTING CONDITION 'WET WEATHER' - SEWER CAPACITY SUMMARY

SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY EXIST. AVERAGE EXIST. PEAK % CAPACITY

 
 
The table below shows the proposed condition capacity data of the existing 8” VCP sewer 
line within Morse Avenue and Cypress Point Drive which drain from existing manholes 
SMH:4546 and SMH: 4545, respectively, and discharge into SMH: 4111. 

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 4146 4145 8 0.0170 0.72 1.34 0.0386 0.98 0.1161 1.61 5.34 16.06

Site 2 SMH 4145 4111 8 0.0048 0.38 0.71 0.0446 1.39 0.1149 2.16 11.65 30.02

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 4146 4145 8 0.0170 0.72 1.34 0.1241 1.66 0.3279 2.65 17.17 45.36

Site 2 SMH 4145 4111 8 0.0048 0.38 0.71 0.1481 2.45 0.3231 3.65 38.69 84.41

PROPOSED CONDITION 'WET WEATHER' - SEWER CAPACITY SUMMARY

EXIST. AVERAGE EXIST. PEAK

PROPOSED CONDITION - SEWER CAPACITY SUMMARY

% CAPACITY
SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY

EXIST. PEAK % CAPACITY
SEWER

MONITORING

LOCATION

SEGMENT PIPE CAPACITY EXIST. AVERAGE

 
 

3.2 Recommendations for Capacity Expansion 

Per the above findings, no potential for inadequate capacity has been identified within the 
existing COP-owned sewer facilities. Therefore, no recommendations for upsizing have 
been made as part of this study. 
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Site Plan & Location Map  
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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= 0.0285 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 0.859 in <== Vary this depth to get Qassume  = Q given

0.072 ft

CACULATIONS:

beta= 38.26 degree

R= 0.045 ft

C= 50.963

V= 1.414 ft/sec

A= 0.020 sq-ft

Qassume= 0.0285 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 0.859 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 21.48%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 3.94%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

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

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.0706 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.286 in <== Vary this depth to get Qassume  = Q given

0.107 ft

CACULATIONS:

beta= 47.26 degree

R= 0.066 ft

C= 58.116

V= 1.946 ft/sec

A= 0.036 sq-ft

Qassume= 0.0706 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 1.286 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 32.14%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 9.77%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

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

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.1140 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.600 in <== Vary this depth to get Qassume  = Q given

0.133 ft

CACULATIONS:

beta= 53.12 degree

R= 0.080 ft

C= 62.082

V= 2.295 ft/sec

A= 0.050 sq-ft

Qassume= 0.1140 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 1.600 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 39.99%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 15.77%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

SITE 1 (MORSE AVE. MH) - EXISTING AVERAGE 'WW' FLOW

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.2824 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.458 in <== Vary this depth to get Qassume  = Q given

0.205 ft

CACULATIONS:

beta= 67.32 degree

R= 0.116 ft

C= 69.807

V= 3.103 ft/sec

A= 0.091 sq-ft

Qassume= 0.2824 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 2.458 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 61.45%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 39.07%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

SITE 1 (MORSE AVE. MH) - EXISTING PEAK 'WW' FLOW

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.0345 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.240 in <== Vary this depth to get Qassume  = Q given

0.103 ft

CACULATIONS:

beta= 46.37 degree

R= 0.064 ft

C= 57.206

V= 1.001 ft/sec

A= 0.034 sq-ft

Qassume= 0.0345 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 1.240 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 31.00%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 9.01%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - EXISTING AVERAGE FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.0694 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.707 in <== Vary this depth to get Qassume  = Q given

0.142 ft

CACULATIONS:

beta= 55.02 degree

R= 0.085 ft

C= 63.000

V= 1.274 ft/sec

A= 0.055 sq-ft

Qassume= 0.0694 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 1.707 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 42.68%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 18.13%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - EXISTING PEAK FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.1380 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.364 in <== Vary this depth to get Qassume  = Q given

0.197 ft

CACULATIONS:

beta= 65.86 degree

R= 0.113 ft

C= 68.854

V= 1.600 ft/sec

A= 0.086 sq-ft

Qassume= 0.1380 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 2.364 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 59.10%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 36.05%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - EXISTING AVERAGE 'WW' FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.2776 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 3.362 in <== Vary this depth to get Qassume  = Q given

0.280 ft

CACULATIONS:

beta= 80.81 degree

R= 0.148 ft

C= 74.802

V= 1.994 ft/sec

A= 0.139 sq-ft

Qassume= 0.2776 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 3.362 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 84.04%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 72.52%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - EXISTING PEAK 'WW' FLOW

SMH: 4145 to 4111



Sewer Analysis Report  July 2020 
 

National Community Renaissance PLACENTIA SENIOR HOUSING 
 

 

 

 
Appendix 5 

 
Kutter Flow Depth Calculations -  

Proposed Condition 

 
 

 

  



GIVEN:

Qgiven= 0.0386 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 0.982 in <== Vary this depth to get Qassume  = Q given

0.082 ft

CACULATIONS:

beta= 41.02 degree

R= 0.051 ft

C= 53.302

V= 1.575 ft/sec

A= 0.025 sq-ft

Qassume= 0.0386 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 0.982 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 24.55%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 5.34%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

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

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.1161 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.613 in <== Vary this depth to get Qassume  = Q given

0.134 ft

CACULATIONS:

beta= 53.36 degree

R= 0.081 ft

C= 62.235

V= 2.309 ft/sec

A= 0.050 sq-ft

Qassume= 0.1161 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 1.613 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 40.33%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 16.06%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

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

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.1241 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.664 in <== Vary this depth to get Qassume  = Q given

0.139 ft

CACULATIONS:

beta= 54.26 degree

R= 0.083 ft

C= 62.796

V= 2.362 ft/sec

A= 0.053 sq-ft

Qassume= 0.1241 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 1.664 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 41.59%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 17.17%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

SITE 1 (MORSE AVE. MH) - PROPOSED AVERAGE 'WW' FLOW

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.3279 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0170 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.646 in <== Vary this depth to get Qassume  = Q given

0.220 ft

CACULATIONS:

beta= 70.21 degree

R= 0.123 ft

C= 71.087

V= 3.255 ft/sec

A= 0.101 sq-ft

Qassume= 0.3279 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.72 cfs Q 3/4full = 1.34 cfs

RESULT:

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

Flow Depth (h) = 2.646 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 66.14%

 Qcapacity = 0.723 cfs

Capacity Qgiven/Qcapacity = 45.36%

(Q halffull = 0.72 cfs) (Q 3/4full = 1.34 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.728 ft C 3/4full= 81.878 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 4.142 ft/sec V 3/4full= 4.788 ft/sec

SITE 1 (MORSE AVE. MH) - PROPOSED PEAK 'WW' FLOW

SMH: 4146 to 4145



GIVEN:

Qgiven= 0.0446 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 1.393 in <== Vary this depth to get Qassume  = Q given

0.116 ft

CACULATIONS:

beta= 49.33 degree

R= 0.071 ft

C= 59.308

V= 1.095 ft/sec

A= 0.041 sq-ft

Qassume= 0.0446 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 1.393 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 34.83%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 11.65%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - PROPOSED AVERAGE FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.1149 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.164 in <== Vary this depth to get Qassume  = Q given

0.180 ft

CACULATIONS:

beta= 62.68 degree

R= 0.105 ft

C= 67.283

V= 1.507 ft/sec

A= 0.076 sq-ft

Qassume= 0.1149 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 2.164 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 54.10%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 30.02%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - PROPOSED PEAK FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.1481 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 2.447 in <== Vary this depth to get Qassume  = Q given

0.204 ft

CACULATIONS:

beta= 67.15 degree

R= 0.116 ft

C= 69.458

V= 1.637 ft/sec

A= 0.090 sq-ft

Qassume= 0.1481 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 2.447 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 61.16%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 38.69%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - PROPOSED AVERAGE 'WW' FLOW

SMH: 4145 to 4111



GIVEN:

Qgiven= 0.3231 cfs <== Discharge

n= 0.013 <== Roughness coefficient

S= 0.0048 <== Slope V:H

r= 0.333 ft <== Radius

d= 8.000 in

TRIAL DEPTH:

h= 3.646 in <== Vary this depth to get Qassume  = Q given

0.304 ft

CACULATIONS:

beta= 84.92 degree

R= 0.157 ft

C= 76.061

V= 2.086 ft/sec

A= 0.155 sq-ft

Qassume= 0.3231 cfs

d 0.5 = 0.333 ft d 0.75 = 0.500 ft

Q halffull = 0.38 cfs Q 3/4full = 0.71 cfs

RESULT:

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

Flow Depth (h) = 3.646 in

dcapacity = 0.333 ft

Capacity hflowdepth/dcapacity = 91.15%

 Qcapacity = 0.383 cfs

Capacity Qgiven/Qcapacity = 84.41%

(Q halffull = 0.38 cfs) (Q 3/4full = 0.71 cfs)
beta halffull= 90.000 degree beta 3/4full= 120.00 degree

Rhalffull = 0.167 ft R3/4full= 0.201 ft
C halffull = 77.464 ft C 3/4full= 81.618 ft
A halffull = 0.175 sq-ft A 3/4full= 0.281 sq-ft
V halffull = 2.193 ft/sec V 3/4full= 2.536 ft/sec

SITE 2 (CYPRESS PT. DR. MH) - PROPOSED PEAK 'WW' FLOW

SMH: 4145 to 4111
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Utility Systems Science & Software - 

Sewer Monitoring Data 
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City of Placentia Study Guidelines 
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