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Project Memorandum 3.11

FLOW MONITORING

1.0 INTRODUCTION

V&A Incorporated (V&A) was contracted to conduct both dry and wet weather sanitary
sewer flow monitoring within the City of Oxnard. V&A conducted dry weather flow
monitoring at 10 open-channel flow monitoring sites from August 2, 2014 to August 24,
2014 and the results can be seen in Appendix A. V&A performed wet weather flow
monitoring at 10 open-channel flow monitoring sites from December 9, 2014 to February
25, 2015. Except for one location, the wet weather monitoring sites were at the same
locations as the dry weather study. The flow monitoring for Site 4A was performed one
manhole upstream from Site 4 as the new site had better hydraulic conditions for flow
monitoring. Rainfall data for five rainfall recording sites was obtained from the Ventura
County Watershed Protection District Hydrologic Data Server. The results of the wet
weather flow monitoring can be seen in Appendix B.

1.1 Project Memorandums (PMs) Used for Reference

The wastewater flow monitoring outlined in this PM was made in concert with
recommendations and analyses from other related PMs:

. PM 3.1 - Wastewater System - Background Summary.
. PM 3.2 - Wastewater System - Flow and Load Projections.
. PM 3.3 - Wastewater System - Infrastructure Modeling and Alternatives.

. PM 3.4 - Wastewater System - Treatment Plant Performance and Capacity.

2.0 DRY WEATHER FLOW MONITORING FINDINGS

2.1 Pipeline Capacity Analysis During Dry Weather Flow Monitoring

Table 1 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per
site during the flow monitoring period. The capacity analysis is presented on a site-by-site
basis and represents the hydraulic conditions only at the flow monitoring conditions.
Hydraulic conditions in other areas of the collection system will differ.

Peaking factor is defined as the peak measured flow divided by the average dry weather
flow (ADWEF). All flow monitoring sites had dry weather peaking factors below the typical
design threshold value of 3.0.
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Table 1 Capacity Analysis Summary for Dry Weather Flow Monitoring
Public Works Integrated Master Plan
City of Oxnard

ADWF Peak Measured | Peaking |Diameter Peak
Site (mgd) Flow (mgd) Factor (in) Level (in) | d/D Ratio
Site 1 5.14 8.44 1.64 41.5 19.8 0.48
Site 2 2.70 3.83 1.42 36 16.1 0.45
Site 3 7.13 13.53 1.90 60 215 0.36
Site 4 4.30 7.06 1.64 33 14.5 0.44
Site 5 1.34 2.85 2.13 36 14.0 0.39
Site 6 1.35 2.38 1.76 24 15.1 0.63
Site 7 0.31 0.53 1.71 24 5.9 0.25
Site 8 1.84 2.96 1.61 27 11.6 0.43
Site 9 2.04 3.34 1.64 42 8.5 0.20
Site 10 1.91 3.46 1.81 37 16.3 0.44

The d/D Ratio is the peak measured depth of flow (d) divided by the pipe diameter (D). All
flow monitoring sites also had dry weather d/D ratios below the typical design threshold
value of 0.75.

3.0 WET WEATHER FLOW MONITORING FINDINGS

3.1 Rainfall Data

During the wet weather flow monitoring period, there were two notable rainfall events
observed from the five rainfall recording sites. Rainfall Event 1 occurred from December 11,
2014 to December 12, 2014; the amount of rainfall was between 1.89 to 2.55 inches for the
five rainfall recording sites. Rainfall Event 2 occurred from January 10, 2015 to January 11,
2015; the amount of rainfall was between 1.46 to 2.26 inches for the five rainfall recording
sites. Rainfall Event 1 had a return frequency greater than a 5-year storm event for a 6-hour
duration. If longer durations are considered, Rainfall Event 1 was greater than a 2-year
storm event for a 12-hour duration and greater than a 1-year storm event for a 2-day
duration. Rainfall Event 2 was less than a 1-year storm event for all durations.

3.2 Baseline Flow Analysis

Table 2 summarizes the baseline flow data measured during both the dry and wet weather
flow monitoring. The baseline flows compare well with each other except for Site 2 and
Site 4.

FINAL DRAFT - December 2015 2

pw://Carollo/Documents/Client/CA/Oxnard/9587A00/Deliverables/PM Deliverables/PM 03 Wastewater System/Final Drafts/PM 3.11



The flow patterns measured at Site 2 were not indicative of residential flow contributions,
but more industrial or retail flows. If the service area is mostly industrial, then flows may be
expected to be sporadic. The sporadic flows could account for the discrepancy between the
ADWEFs observed during the dry weather and wet weather flow monitoring.

Table 2 Baseline Flow Summary
Public Works Integrated Master Plan
City of Oxnard
Site Overall ADWF (mgd)® Dry Weather ADWF (mgd)®
Site 1 4.823 5.142
Site 2 2.194 2.702
Site 3 6.988 7.134
Site 4A 3.153 4.301®
Site 5 1.408 1.341
Site 6 1.197 1.351
Site 7 0.333 0.311
Site 8 1.638 1.840
Site 9 2.306 2.041
Site 10 2.128 1.913
Notes:
(1) ADWF observed during wet weather flow monitoring.
(2) ADWF observed during dry weather flow monitoring.
(3) Refers to data from Site 4. There was no dry weather flow monitoring conducted for Site 4A.

As mentioned previously, all the wet weather flow monitoring sites were at the same
locations as the dry weather study except for one location. Site 4, which was monitored
during the dry weather study, had inconsistent hydraulics. Additionally, Site 4 had turbulent
conditions and was not an ideal site to capture accurate flow monitoring data. Based on
discussions between V&A and the City of Oxnard, the wet weather monitoring for Site 4
was relocated to a different location with suitable hydraulic conditions to ensure accuracy
and repeatability. The new flow monitoring location, labeled Site 4A, was placed one
manhole upstream from Site 4.

3.3 Pipeline Capacity Analysis During Wet Weather Flow Monitoring

Table 3 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per
site during the flow monitoring period. The capacity analysis is presented on a site-by-site
basis and represents the hydraulic conditions only at the flow monitoring conditions.
Hydraulic conditions in other areas of the collection system will differ. All sites had peaking
factors and d/D ratios that were lower than the typical design threshold. No surcharging was
observed at any of the flow monitoring sites.
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Table 3 Capacity Analysis Summary for Wet Weather Flow Monitoring
Public Works Integrated Master Plan
City of Oxnard
Peak
ADWF Measured Peaking Diameter Peak
Site (mgd) Flow (mgd) Factor (in) Level (in) |d/D Ratio

Site 1 4.823 8.312 1.7 41.5 20.0 0.48
Site 2 2.194 6.002 2.7 36 21.2 0.59
Site 3 6.988 14.352 2.1 60 24.1 0.40
Site 4 3.153 5.729 1.8 33 23.1 0.70
Site 5 1.408 3.074 2.2 36 135 0.37
Site 6 1.197 2.292 1.9 24 11.0 0.46
Site 7 0.333 0.620 1.9 24 5.9 0.25
Site 8 1.638 4.540 2.8 27 155 0.57
Site 9 2.306 4.053 1.8 42 9.5 0.23
Site 10 2.128 4.024 1.9 37 14.9 0.40

3.4 Inflow Results

Inflow results were obtained from Rainfall Event 1 since it was the most intensive short-term
rainfall event observed. Table 4 summarizes the peak measured I/l flows and inflow
analysis results. The inflow component of inflow and infiltration (I/I) often causes a peak
flow problem in the sewer system and often dictates the required capacity of downstream
pipes and transport facilities to carry these peak instantaneous flows.

Table 4 Inflow and Infiltration Analysis Summary
Public Works Integrated Master Plan
City of Oxnard
Site ADWEF (mgd) Peak I/l Rate (mgd) Peak I/l per ADWF
Site 1 4.823 3.468 0.7
Site 2 2.194 3.242 15
Site 3 6.988 5.545 0.8
Site 4A 3.153 4.512 14
Site 5 1.408 2.044 15
Site 6 1.197 1.081 0.9
Site 7 0.333 0.248 0.7
Site 8 1.638 3.725 2.3
Site 9 2.306 1.884 0.8
Site 10 2.128 1.052 0.5
FINAL DRAFT - December 2015 4
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3.5 Infiltration Results

Based on the data, the rain dependent infiltration (RDI) rates for all the flow monitoring sites
in the City of Oxnard were minimal or negligible. RDI analysis would typically be run 24-
hours after the conclusion of a rainfall event; however, within 8 hours or so, the flow rates
had already returned to baseline levels. Although the RDI rates were negligible, there are
many sewers that travel through perched aquifers that have infiltration regardless of rainfall.
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APPENDIX A — DRY WEATHER SANITARY SEWER FLOW
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ABBREVIATIONS USED IN THIS REPORT

Abbreviation Term

ADWF average dry weather flow
BL Baseline

CO carbon monoxide

d/D depth/diameter ratio

FM flow monitor

H,S hydrogen sulfide

LEL lower explosive limit

mgd million gallons per day

Q flow rate

SSO sanitary sewer overflow
WWTP Wastewater Treatment Plant

14-0195 City of Oxnard FM Rpt.docx

TOC - i



% V&A

Carollo City of Oxnard

Sanitary Sewer Flow Monitoring Report

INTRODUCTION

Scope and Purpose

V&A Consulting Engineers, Inc. (V&A) was retained by Carollo Engineers to perform a sanitary sewer
flow monitoring study within the City of Oxnard, California (City). Flow monitoring was performed over
a period of approximately three weeks from August 2, 2014 to August 24, 2014 at 10 open-channel
flow monitoring sites. The purpose of this study was to measure sanitary sewer flows at the flow
monitoring sites and estimate available sewer capacity.

Flow Monitoring Sites

Flow monitoring sites are the locations where the flow monitors were placed. Capacity and flow rate
information is presented on a site-by-site basis. The flow monitoring locations are listed in Table 1
and shown in Figure 1.

Site

Table 1. List of Flow Monitoring Locations

Pipe

Diameter

(in)

Location

Site 1 415 McWane Boulevard, east of Perkins Road
' Latitude: 34.140102°; Longitude: -119.183253°
. Magellan Avenue Latitude: 34.144846°;
Site 2 36 Longitude: -119.183017°
Site 3 60 J Street and E Port Hueneme Road
Latitude: 34.148103°; Longitude: -119.1862°
Site 4 33 J Street and W Hueneme Road
Latitude: 34.147435°; Longitude: -119.186003°
Site 5 36 S Rice Avenue and East of Emerson Avenue
Latitude: 34.181916°; Longitude: -119.142732°
Site 6 o4 S Rose Avenue and E Wooley Road
Latitude: 34.189341°; Longitude: -119.160081°
Site 7 o E Gonzales Road and Bahia Drive
Latitude: 34.219168°; Longitude: -119.17503°
Site 8 27 J Street, between Spruce Street and Teakwood Street
Latitude: 34.171606°; Longitude: -119.185694°
Site 9 42 N Ventura Road, between Devonshire Drive and Doris Avenue
Latitude: 34.210324°; Longitude: -119.194643°
Site 10 37 West of W Hemlock Street and Jetty Street
Latitude: 34.181227°; Longitude: -119.211645°

14-0195 City of Oxnard FM Rpt.docx
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Figure 1. Flow Monitoring Site Map
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METHODS AND PROCEDURES

Confined Space Entry

A confined space (Photo 1) is defined as any space that is large enough and so configured that a
person can bodily enter and perform assigned work, has limited or restricted means for entry or exit
and is not designed for continuous employee occupancy. In general, the atmosphere must be
constantly monitored for sufficient levels of oxygen (19.5% to 23.5%), and the absence of hydrogen
sulfide (H,S) gas, carbon monoxide (CO) gas, and lower explosive limit (LEL) levels. A typical
confined space entry crew has members with OSHA-defined responsibilities of Entrant, Attendant and
Supervisor. The Entrant is the individual performing the work. He or she is equipped with the
necessary personal protective equipment needed to perform the job safely, including a personal four-
gas monitor (Photo 2). If it is not possible to maintain line-of-sight with the Entrant, then more
Entrants are required until line-of-sight can be maintained. The Attendant is responsible for
maintaining contact with the Entrants to monitor the atmosphere using another four-gas monitor and
maintaining records of all Entrants, if there are more than one. The Supervisor is responsible for
developing the safe work plan for the job at hand prior to entering.

Photo 1. Confined Space Entry Photo 2. Typical Personal Four-Gas
Monitor

14-0195 City of Oxnard FM Rpt.docx Page 3 0f 9
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Flow Meter Installation

Teledyne Isco 2150 meters were installed by V&A in the sewer lines listed in Table 1. Isco 2150
meters use submerged sensors with a pressure transducer to collect depth readings and an
ultrasonic Doppler sensor to determine the average fluid velocity. The ultrasonic sensor emits high-
frequency sound waves, which are reflected by air bubbles and suspended patrticles in the flow. The
sensor receives the reflected signal and determines the Doppler frequency shift, which indicates the
estimated average flow velocity. The sensor is typically mounted at a manhole inlet to take advantage
of smoother upstream flow conditions. The sensor may be offset to one side to lessen the chances of
fouling and sedimentation where these problems are expected to occur. Manual level and velocity
measurements were taken during installation of the flow meters and again when they were removed
and were compared to simultaneous level and velocity readings from the flow meters to ensure
proper calibration and accuracy. Figure 2 shows a typical installation for a flow meter with a
submerged sensor.

Figure 2. Typical Installation for Flow Meter with Submerged Sensor

14-0195 City of Oxnard FM Rpt.docx Page 4 of 9
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Flow Calculation

Data retrieved from the flow meter was placed into a spreadsheet program for analysis. Data analysis
includes data comparison to field calibration measurements, as well as necessary geometric
adjustments as required for sediment (sediment reduces the pipe’'s wetted cross-sectional area

available to carry flow). Area-velocity flow metering uses the continuity equation,

Q=v-A=V-(A —A)

where Q : Volume flow rate
v: Average velocity as determined by the ultrasonic sensor
A: Cross-sectional area available to carry flow
As: Total cross-sectional area for both wastewater and sediment
As: Cross-sectional area of sediment.

For circular pipe,

[ 2 (20 i o2
[ fo- 2 (0 Sl -2

where dy: Distance between wastewater level and pipe invert
ds: Depth of sediment
D: Pipe Diameter

14-0195 City of Oxnard FM Rpt.docx
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RESULTS AND ANALYSIS

Observation of Sediment

During flow meter installation and removal, sediment was observed from three sites (Table 3). No
sediment was found at the other monitoring sites.

Table 2. Summary of Sediment Condition

Monitoring Site Depth of Sediment (in.)

Site 1 1.25
Site 3 0.50
Site 5 6.00

Average Dry Weather Flow

Days least affected by rainfall were used to estimate dry weather flows. Typically within a given
week, there are four distinct diurnal flow curves that can be established:
« Mondays through Thursdays: morning peaks between 8:00 am and 9:00 am, evening
peaks between 9:00 pm and 10:00 pm.

% Fridays: similar to the Mondays-Thursdays flow curve, but with decreased evening flows
from 7:00 pm to midnight.

% Saturdays: morning peaks between 11:00 am and 1:00 pm, and a flattened evening peak
flow similar to Friday evenings.

% Sundays: similar to the Sundays flow curve, but with increased evening flows from 7:00 pm
to midnight as people prepare for the work week. The evening flow patterns are similar to the
Mondays through Thursdays flow curve.

Figure 5 illustrates the varying flow patterns within a work week (sample data, not from this study).

6.0

‘ =—e—Mon-Thu =——Friday -—e—Saturday -—=—Sunday l

™
4.0 } WMM ‘&\

3.0 A

5.0 |

2.0 M

1.0 ‘M (&)C;\ LAAYLA |—-| f{_\
oelMple

0.0

Flow (mgd)

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
Hour

Figure 3. Sample ADWF Diurnal Flow Patterns
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This distinction could be important for inflow and infiltration (I/I) analysis, were a storm event to occur
during the evening hours on a Friday, Saturday or Sunday. The ADWEF curves for this study were
taken from the dry days from August 2 through August 24, 2014. The overall average dry weather
flow (ADWF) is calculated per the following equation:

sun

ADWF = (ADWFMonThU x ;) + (ADWFFH x %j + (ADWFSat x %j + (ADWF x %) :

Table 4 lists the average dry weather flow (ADWF) recorded during this study for the flow monitoring
sites. Figure 6 shows a schematic diagram of the overall ADWF and flow levels. Detailed graphs of
the ADWF data on a site-by-site basis are included in Appendix A.

Table 3. Average Dry Weather Flow Summary

Monitoring 'I:'Ar?unrgg);;/ Friday Saturday Sunday A?/Ve?gla
Site (mgd) (mgd) (mgd) (mgd) (mgd)
Site 1 5.39 5.18 471 455 5.14
Site 2 2.76 2.86 2.66 2.35 2.70
Site 3 7.03 7.09 7.23 751 7.13
Site 4 4.28 4.29 4.39 4.30 4.30
Site 5 1.48 1.38 1.11 0.97 1.34
Site 6 1.44 1.40 1.17 1.13 1.35
Site 7 0.31 0.31 0.31 0.32 0.31
Site 8 1.82 1.86 1.89 1.84 1.84
Site 9 2.01 2.01 2.11 2.11 2.04

Site 10 1.88 1.85 2.00 2.04 1.91

ADWF
LﬂE_nd /— Site Name
Site 1

TDWF in mgd

Water Level at ADWF

Figure 4. Average Dry Weather Flow Schematic
14-0195 City of Oxnard FM Rpt.docx Page 7 of 9
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Peak Measured Flows and Pipeline Capacity Analysis

It is necessary to determine peak measured flows and the flow level (depths) at the peak flow in order
to understand the capacity of the collection system. The peak flows and flow levels reported are from
the peak measurements as taken across the entirety of the flow monitoring period. Peak flows and
levels may not correspond to a rainfall event, but instead may be caused due to blockages, grease or
roots that cause a backflow condition. The following capacity analysis terms are defined as follows:

®,

« Peaking Factor: Peaking factor is defined as the peak measured flow divided by the average
dry weather flow (ADWF). A peaking factor threshold value of 3.0 is commonly used for
sanitary sewer design.

% d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). A threshold value of 0.75 is commonly used for sanitary sewer design.

Table 3 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during
the entire flow monitoring period. Capacity analysis data is presented on a site-by-site basis and
represents the hydraulic conditions only at the point site locations. Hydraulic conditions in other
areas of the collection system will differ. In this study, all flow monitoring sites had peaking factors
and d/D ratios lower than the design threshold values.

Table 4. Capacity Analysis Summary

Peak Peak
Site ADWF | Measured Peaking @ Diameter Level d/D
(mgd) Flow Factor ()] . Ratio

(in)

(mgd)

Site 1 5.14 8.44 1.64 41.5 19.8 0.48
Site 2 2.70 3.83 1.42 36 16.1 0.45
Site 3 7.13 13.53 1.90 60 215 0.36
Site 4 4.30 7.06 1.64 33 14.5 0.44
Site 5 1.34 2.85 2.13 36 14.0 0.39
Site 6 1.35 2.38 1.76 24 15.1 0.63
Site 7 0.31 0.53 1.71 24 5.9 0.25
Site 8 1.84 2.96 1.61 27 11.6 0.43
Site 9 2.04 3.34 1.64 42 8.5 0.20
Site 10 1.91 3.46 1.81 37 16.3 0.44

The following capacity analysis items are noted:

®,

% Peaking Factor: All sites had dry weather peaking factors below typical threshold values.

®,

« d/D Ratio: All sites had dry weather d/D ratios below typical threshold values.

14-0195 City of Oxnard FM Rpt.docx Page 8 of 9



"d Carollo City of Oxnard
(.| V&A Sanitary Sewer Flow Monitoring Report

Figure 4 and Figure 5 show bar graphs summarizing the site-by-site peaking factors and d/D ratios,
respectively.

3.0

2.5

2.0

1.5
1.0
0.5
0.0 - . . . . . . . T T

Figure 5. Capacity Summary Bar Graphs: Peaking Factors
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Figure 6. Capacity Summary Bar Graphs: d/D Ratios
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Figure 6 shows the schematic diagram of the monitoring sites and the peak measured flows with
peak flow levels. However, it is not valid to perform a flow balance when looking at peak measured
flows through a collection system due to flow attenuation.

0 _—9 8
a2 (o) () — 2
- > < (o)
— .

Peak Flow

Legend /—Site Name
Site 1

@ Peak Flow in mgd
€ <~

Water Level at Peak Flow

Figure 7. Peak Measured Flow Schematic
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APPENDIX A

FLOW MONITORING SITES: DATA, GRAPHS, INFORMATION
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.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 1

Location: McWane Boulevard, east of Perkins Road

Data Summary Report
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE1

Site Information

Location:

Coordinates:

McWane Boulevard, east of
Perkins Road

119.1833° W, 34.1401° N

Rim Elevation: 10 feet
Pipe Diameter: 41.5 inches
Baseline Flow: 5.142 mgd
Peak Measured Flow: 8.438 mgd
I’,(v’.l‘,t‘;—r-
CWANE BL Pt
47 HDPE ]
21y e L
Site 1 s
BBCOS |
FL1=.13.85

Sanitary Map

Street View

Satellite Map

Flow Meter

Flow Diagram

Plan View
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SITE 1
Additional Site Photos

Effluent Pipe
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SITE1
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 5.098 MGal  Peak Daily Flow: 5.768 MGal = Min Daily Flow: 4.436 MGal

Total Monthly Rainfall: 0.00 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
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8/24
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h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 1
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 5.098 mgd  Peak Flow: 8.438 mgd  Min Flow: 2.386 mgd
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SITE 1
Baseline Flow Hydrographs
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE1

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 1
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
35

Avg Level: 14.88 in. Peak Level: 18.20in.  Min Level: 11.77 in.

30 A
25 A
20 A

5. Wm

10

Level (in)

5 4

0

45 Avg Velocity: 2.46 fps | Peak Velocity: 2.75 fps | Min Velocity: 2.10 fps

4.0 -
3.5 1
3.0 1

2.0 1

Velocity (fps)

1.5 4
1.0 4
0.5 1
0.0 T T T T T T 1

Flow =------- BLFlow
12 0.0

10 + 1 0.2

Flow (mgd)
(o]
Rain (in/hr)

0 t t t t t t 1.2
7/28 7129 7/30 7/31 8/1 8/2 8/3
Avg Flow: 4.729 mgd  Peak Flow: 6.840 mgd  Min Flow: 2.944 mgd
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE1

Weekly Level, Velocity and Flow Hydrographs

8/4/2014 to 8/11/2014

Mon
35

Tue

Wed

Thu

Fri Sat Sun

Avg Level: 15.74 in.
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Flow (mgd)
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Avg Flow: 5.227 mgd

8/6 8/7
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Min Flow: 2.386 mgd
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.y | (NA Sanitary Sewer Flow Monitoring Report

SITE 1
Weekly Level, Velocity and Flow Hydrographs
8/11/2014 to 8/18/2014

Mon Tue Wed Thu Fri Sat Sun

35 1 1 1 1 1 1 Lev
Avg Level: 15.46 in.  Peak Level: 19.23in.  Min Level: 11.44 in.
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Flow =------- BLFlow
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0 } } t t t t 12
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SITE 1
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun

35 1 1 1 1 1 1 Lev
Avg Level: 15.52 in.  Peak Level: 19.24 in.  Min Level: 11.61 in.
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45 Avg Velocity: 2.49 fps | Peak Velocity: 3.06 fps | Min Velocity: 1.86 fps

4.0 -
3.5 1
3.0 1
2.5 4
2.0 1

Velocity (fps)

1.5 4
1.0 4
0.5 1
0.0 T T T T T T 1

Flow =------- BLFlow
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0 } } t t t t 12
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Avg Flow: 5.112 mgd  Peak Flow: 7.805 mgd  Min Flow: 2.565 mgd
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

City of Oxnard

Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site:  Site 2

Location:

Data Summary Report

Magellan Avenue
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 2

Site Information

Location:

Coordinates:

Rim Elevation:
Pipe Diameter:
Baseline Flow:

Peak Measured Flow:

Magellan Avenue

119.1830° W, 34.1448° N
13 feet

36 inches

2.702 mgd

3.833 mgd

BA+03
FL1=.3.67°

AT | 2amveP 28 gy
‘%———-——[_

BA+04

G=r.or

35" VCP
500

33" vVCcp

\

B

Sanitary Map

Street View

Flow Meter

Flow Diagram
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SITE 2
Additional Site Photos

Effluent Pipe

Influent Pipe
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SITE 2
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.685 MGal  Peak Daily Flow: 3.043 MGal  Min Daily Flow: 2.192 MGal

Total Monthly Rainfall: 0.00 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline

3.50 0.0
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2.50 T
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8/21
8/22
8/23
8/24
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SITE 2
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 2.685 mgd  Peak Flow: 3.833 mgd  Min Flow: 1.657 mgd
I Rain =———How ------- BLFHow
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SITE 2
Baseline Flow Hydrographs
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SITE 2
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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d V&A Sanitary Sewer Flow Monitoring Report

SITE 2
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
30

Avg Level: 13.65in.  Peak Level: 15.64 in.  Min Level: 12.06 in.

25 4
20 A

o N Y,

10 -

Level (in)

5 4

0

Avg Velocity: 1.66 fps | Peak Velocity: 1.85 fps | Min Velocity: 1.46 fps
3.0 1

2.5 1
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15 e g A gy

1.0 4

Velocity (fps)

0.5 1

0.0 T T T T T T 1

Flow =------- BLFlow
6.00 0.0
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3.00 1, AR v it
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Flow (mgd)
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2.00 +

1.00 + 41 1.0

0.00 t t t t t t 1.2
7/28 7129 7/30 7/31 8/1 8/2 8/3
Avg Flow: 2.646 mgd  Peak Flow: 3.454 mgd  Min Flow: 2.009 mgd
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SITE 2
Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
30

1 1 1 1 1 1 Lev
Avg Level: 14.16 in.  Peak Level: 16.05in.  Min Level: 11.99 in.
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B T i N e N VP Vo~
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SITE 2
Weekly Level, Velocity and Flow Hydrographs
8/11/2014 to 8/18/2014

Mon Tue Wed Thu Fri Sat Sun

30 1 1 1 1 1 1 Lev
Avg Level: 13.53in.  Peak Level: 15.38 in.  Min Level: 10.97 in.
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Avg Flow: 2.678 mgd  Peak Flow: 3.571 mgd  Min Flow: 1.786 mgd
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SITE 2
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 3

Location: J Street and E Port Hueneme Road

Data Summary Report
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 3

Site Information

Location: J Street and E Port Hueneme
Road

Coordinates: 119.1862° W, 34.1481° N

Rim Elevation: 13 feet

Pipe Diameter: 60 inches

Baseline Flow: 7.134 mgd

Peak Measured Flow: 13.534 mgd

; Flow Meter
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Street View Plan View
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"d Carollo City of Oxnard
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Additional Site Photos

Effluent Pipe
5

» o
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 3
Additional Site Photos

Lateral Pipe
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Carollo City of Oxnard

P’"
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 7.155 MGal  Peak Daily Flow: 8.119 MGal  Min Daily Flow: 6.109 MGal

Total Monthly Rainfall: 0.00 inches
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"G Carollo City of Oxnard
L_' V&A Sanitary Sewer Flow Monitoring Report
SITE 3

Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 7.155 mgd  Peak Flow: 13.534 mgd  Min Flow: 1.478 mgd
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Carollo City of Oxnard

P"“
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Baseline Flow Hydrographs
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Carollo City of Oxnard

rd
nd V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 3

Weekly Level, Velocity and Flow Hydrographs

8/4/2014 to 8/11/2014
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 3

Weekly Level, Velocity and Flow Hydrographs

8/11/2014 to 8/18/2014
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a3 Carollo City of Oxnard
i V&A Sanitary Sewer Flow Monitoring Report

SITE 3
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 17.16 in.  Peak Level: 21.51in.  Min Level: 10.79 in.
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site:  Site 4

Location: J Street and W Hueneme Road

Data Summary Report
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d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 4

Site Information

Location: J Street and W Hueneme
Road

Coordinates: 119.1860° W, 34.1474° N

Rim Elevation: 12 feet

Pipe Diameter: 33 inches

Baseline Flow: 4.301 mgd

Peak Measured Flow: 7.057 mgd
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 4
Additional Site Photos

Effluent Pipe
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"d Carollo City of Oxnard
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE 4
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 4.305 MGal  Peak Daily Flow: 4.503 MGal  Min Daily Flow: 4.141 MGal

Total Monthly Rainfall: 0.00 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
5.00 0.0
4.50 1T — 0.5
4.00 T u u T 1.0
3.50 » » T 1.5
>
~ 3.00 1 u u T 2.0 ;g
I S
(ED c
S 2501 H - H25 Z
: £
L2004 H - H30
14
1.50 » » T 3.5
1.00 B B T 4.0
0.50 T u — 4 4.5
0.00 f f 5.0

8/2
8/3
8/4
8/5
8/6
8/7
8/8
8/9
8/10
8/11
8/12
8/13
8/14
8/15
8/16
8/17
8/18
8/19
8/20
8/21
8/22
8/23
8/24

14-0195 City of Oxnard FM Rpt.docx Page S4 - 4



"< Carollo City of Oxnard
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 4
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 4.305 mgd  Peak Flow: 7.057 mgd  Min Flow: 1.427 mgd
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Carollo City of Oxnard

P"‘q
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 4
Baseline Flow Hydrographs
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Carollo City of Oxnard

™ |
=
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 4
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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. Carollo City of Oxnard
4 V&A Sanitary Sewer Flow Monitoring Report

SITE 4
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 4

Weekly Level, Velocity and Flow Hydrographs

8/4/2014 to 8/11/2014
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 4

Weekly Level, Velocity and Flow Hydrographs

8/11/2014 to 8/18/2014

Mon
25

Tue

Wed

Thu

Fri Sat Sun

Avg Level: 8.64 in.

20 4

15

Level (in)

10 -

0

12 -
Avg Velocity: 5.43 fps

10 A

Velocity (fps)
(o))

Peak Level: 14.21 in.

Peak Velocity: 7.34 fps

Lev

Min Level: 5.32 in.

Min Velocity: 2.76 fps

2 4

I Rain Flow =------- BLFlow
12 0.0
10 + 4 0.2

Flow (mgd)

0 t

Rain (in/hr)

1.2

8/11 8/12
Avg Flow: 4.230 mgd

8/13 8/14
Peak Flow: 7.057 mgd

8/15 8/16
Min Flow: 1.453 mgd

14-0195 City of Oxnard FM Rpt.docx

Page S4 - 10



9 VA

Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 4

Weekly Level, Velocity and Flow Hydrographs

8/18/2014 to 8/25/2014
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 5

Location: S Rice Avenue and East of Emerson Avenue

Data Summary Report
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITES

Site Information

Location:

Coordinates:

S Rice Avenue and East of
Emerson Avenue

119.1427° W, 34.1819° N

Rim Elevation: 44 feet
Pipe Diameter: 36 inches
Baseline Flow: 1.341 mgd
Peak Measured Flow: 2.852 mgd
AN
BL~39
Site 5
]
>
B

Sanitary Map

Street View

Plan View
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"d Carollo City of Oxnard
(- | V&A Sanitary Sewer Flow Monitoring Report

SITE S
Additional Site Photos

Effluent Pipe

Influent Pipe
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Carollo City of Oxnard

P’"
.y | V&A Sanitary Sewer Flow Monitoring Report

SITES
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.315 MGal  Peak Daily Flow: 1.831 MGal  Min Daily Flow: 0.898 MGal

Total Monthly Rainfall: 0.00 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
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"< Carollo City of Oxnard
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 5
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 1.315 mgd  Peak Flow: 2.852 mgd  Min Flow: 0.233 mgd
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Carollo City of Oxnard

P"‘q
(. | V&A Sanitary Sewer Flow Monitoring Report

SITES
Baseline Flow Hydrographs
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Carollo City of Oxnard

™ |
=
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 5
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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. Carollo City of Oxnard
4 V&A Sanitary Sewer Flow Monitoring Report
SITES

Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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"d Carollo City of Oxnard
nd V&A Sanitary Sewer Flow Monitoring Report
SITES

Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
25
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"d Carollo City of Oxnard
nd V&A Sanitary Sewer Flow Monitoring Report
SITES

Weekly Level, Velocity and Flow Hydrographs
8/11/2014 to 8/18/2014

Mon Tue Wed Thu Fri Sat Sun
25
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Avg Level: 10.99 in.  Peak Level: 13.80in.  Min Level: 8.68|in.
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"d Carollo City of Oxnard
nd V&A Sanitary Sewer Flow Monitoring Report
SITES

Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 6

Location: S Rose Avenue and E Wooley Road

Data Summary Report
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"d Carollo City of Oxnard
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE6

Site Information

Location: S Rose Avenue and E
Wooley Road

Coordinates: 119.1601° W, 34.1893° N

Rim Elevation: 49 feet

Pipe Diameter: 24 inches

Baseline Flow: 1.351 mgd

Peak Measured Flow: 2.381 mgd

400°

30 PUBLIC UTILITY EASEMENT —=

S ROSE AV

24°VCP

Sanitary Map Flow Diagram

Street View Plan View
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 6
Additional Site Photos

Effluent Pipe

F"f.’ P
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"d Carollo City of Oxnard
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE 6
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.333 MGal  Peak Daily Flow: 1.502 MGal  Min Daily Flow: 1.058 MGal

Total Monthly Rainfall: 0.00 inches
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"< Carollo City of Oxnard
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 6
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 1.333 mgd  Peak Flow: 2.381 mgd  Min Flow: 0.375 mgd
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Carollo City of Oxnard

P"‘q
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 6
Baseline Flow Hydrographs
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Carollo City of Oxnard

r‘g
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 6
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
30 0.0
0.2
25 + .
------- D1 SRR AR R EE R R LR R AR AR AR RS EEEERLREEEE R LR R EERE R R R S OX
0.6
20 +
E 0.8 =
< 15T 1.0 o
3 IS
()]
9 12
10 +
1.4
1.6
51
1.8
0 } } } } } } } } } } } } } } } } f } } } } } 2.0
N [92] < n (e} N~ [e0) (o] o — N ™ <t Ln © N~ [e0] [e)) o — N [42] <
o o o o o o o o — — — — — — — — — — N N N N N
~N ~ ~ ~ ~ ~ ~ ~ ~ S~ ~ ~ S~ ~N ~N ~ S~ ~ S~ ~N ~N ~ ~N
[e0] [e0] [ee] [ee] [ee] [ee] [e0] [e0] [e0] [ee] [ee] [ee] [ee] [ee] [ee] [e0] [ee] [ee] [ee] [ee] [ee] [e0) [e0]
o o o o o o o o o o o o o o o o o o o o o o o
— AT Pipe Diameter: 24 inches
Peak Measured Level: 15.1 inches
Peak d/D Ratio: 0.63
Page S6 -7

14-0195 City of Oxnard FM Rpt.docx



. Carollo City of Oxnard
4 V&A Sanitary Sewer Flow Monitoring Report
SITE 6

Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 6

Weekly Level, Velocity and Flow Hydrographs

8/4/2014 to 8/11/2014
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 6

Weekly Level, Velocity and Flow Hydrographs

8/11/2014 to 8/18/2014
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Fri

Sat Sun

Avg Level: 11.29 in.
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 6

Weekly Level, Velocity and Flow Hydrographs

8/18/2014 to 8/25/2014
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 7

Location: E Gonzales Road and Bahia Drive

Data Summary Report
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Vicinity Map: Site 7
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE7

Site Information

Location:

Coordinates:

E Gonzales Road and Bahia
Drive

119.1750° W, 34.2192° N

Rim Elevation: 74 feet
Pipe Diameter: 24 inches
Baseline Flow: 0.311 mgd
Peak Measured Flow: 0.532 mgd
S Flow Meter
®
g N
Site 7 Bl L e
!-.éi‘.: ;'H\JNDERGROUNIJ
§ 24!!
Sanitary Map Flow Diagram

Street View Plan View
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Carollo City of Oxnard
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a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE7
Additional Site Photos

Effluent Pipe
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Carollo City of Oxnard

P’"
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE7
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.311 MGal  Peak Daily Flow: 0.327 MGal = Min Daily Flow: 0.290 MGal

Total Monthly Rainfall: 0.00 inches
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0.35 0.0
- " e - - — - || ™ 105
0.30 B B B N
T 1.0
0251 B B 1 His
>
o T20 &
© 0201 B B = A
o c
S 125 =
2 g
T 0154 B B = £
T30 ©
14
0.10 1 B — | | | T 3.5
T 4.0
0.051 B B =
T 4.5
0.00 f f f f f f 5.0
§ ¢ ¥ £ ¢ 5§ g ¢ g g g g & 8 g5 g g g g g g g
© © © © © © © [oe] N N N N N N N N N N N N N N N
[oe] o] oo oo oo [oe] oo} [oe] oo oo oo oo} [oe] [oe] oo

14-0195 City of Oxnard FM Rpt.docx Page S7-4



"< Carollo City of Oxnard
L_' V&A Sanitary Sewer Flow Monitoring Report
SITE 7

Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 0.311 mgd Peak Flow: 0.532 mgd  Min Flow: 0.085 mgd
I Rain =———How ------- BLFHow
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Carollo City of Oxnard

P"‘q
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 7
Baseline Flow Hydrographs
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Carollo City of Oxnard

<«
w4 V&A Sanitary Sewer Flow Monitoring Report

SITE 7
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
30 0.0
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< V&A

Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 7
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon
9.0

Tue Wed Thu Fri
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Sun

Avg Level: 4.41 in.  Peak Level: 5.67 in.
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Carollo City of Oxnard

\/,
4 V&A Sanitary Sewer Flow Monitoring Report

SITE 7
Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
9.0

1 1 1 1 1 Lev
60 Avg Level: 4.41 in.  Peak Level: 5.64 in.  Min Level: 2.80 in.
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 7

Weekly Level, Velocity and Flow Hydrographs

8/11/2014 to 8/18/2014
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Carollo City of Oxnard

\/,
4 V&A Sanitary Sewer Flow Monitoring Report

SITE 7
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 8

Location: J Street, between Spruce Street and Teakwood
Street

Data Summary Report
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 8

Site Information

Location: J Street, between Spruce
Street and Teakwood Street

Coordinates: 119.1857° W, 34.1716° N
Rim Elevation: 25 feet

Pipe Diameter: 27 inches

Baseline Flow: 1.840 mgd

Peak Measured Flow: 2.958 mgd

50
|

16 319 i 262 247
L a/m:!_??. | | : Flow Meter

AN12
=122 ir 333 FL1=0492 y 260 249

5 44°

258 251 27!:

Street View Plan View
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 8
Additional Site Photos

Effluent Pipe
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Carollo City of Oxnard

P’"
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.842 MGal  Peak Daily Flow: 1.937 MGal  Min Daily Flow: 1.721 MGal

Total Monthly Rainfall: 0.00 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
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"< Carollo City of Oxnard
. d V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 1.842 mgd Peak Flow: 2.958 mgd  Min Flow: 0.525 mgd
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Carollo City of Oxnard

P"‘q
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Baseline Flow Hydrographs
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Carollo City of Oxnard

™ |
=
h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 8

Weekly Level, Velocity and Flow Hydrographs

8/11/2014 to 8/18/2014
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 8
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun

20 t i 1 1 1 1 Lev
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site: Site 9

Location: N Ventura Road, between Devonshire Drive and
Doris Avenue

Data Summary Report
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE9

Site Information

Location:

Coordinates:
Rim Elevation:
Pipe Diameter:

Baseline Flow:

Peak Measured Flow: 3.340 mgd

N Ventura Road, between
Devonshire Drive and Doris
Avenue

119.1946° W, 34.2103° N
54 feet
42 inches

2.041 mgd
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Sanitary Map

Street View Plan View

14-0195 City of Oxnard FM Rpt.docx Page S9-2



"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 9
Additional Site Photos

Effluent Pipe
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"d Carollo City of Oxnard
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE9
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.047 MGal  Peak Daily Flow: 2.231 MGal  Min Daily Flow: 1.849 MGal

Total Monthly Rainfall: 0.00 inches
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"< Carollo City of Oxnard
L' 4 V&A Sanitary Sewer Flow Monitoring Report
SITE9

Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches Avg Flow: 2.047 mgd  Peak Flow: 3.340 mgd  Min Flow: 0.661 mgd
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Carollo City of Oxnard

h 4 V&A Sanitary Sewer Flow Monitoring Report

SITE 9
Baseline Flow Hydrographs
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Carollo City of Oxnard

<«
n i V&A Sanitary Sewer Flow Monitoring Report

SITE 9
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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e e Pipe Diameter: 42 inches
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Peak d/D Ratio: 0.20
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. Carollo City of Oxnard
4 V&A Sanitary Sewer Flow Monitoring Report
SITE 9

Weekly Level, Velocity and Flow Hydrographs
7/28/2014 to 8/4/2014

Mon Tue Wed Thu Fri Sat Sun
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1 1 1 1 1 1 Lev
Avg Level: 6.35in. Peak Level: 8.01 in.  Min Level: 3.80 in.
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 9
Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 1.987 mgd Peak Flow: 3.221 mgd  Min Flow: 0.661 mgd
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 9
Weekly Level, Velocity and Flow Hydrographs
8/11/2014 to 8/18/2014

Mon Tue Wed Thu Fri Sat Sun
14
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Avg Level: 6.32in.  Peak Level: 8.16 in.  Min Level: 3.79 in.
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8/11 8/12 8/13 8/14 8/15 8/16 8/17
Avg Flow: 2.046 mgd  Peak Flow: 3.286 mgd  Min Flow: 0.738 mgd
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Carollo City of Oxnard

d V&A Sanitary Sewer Flow Monitoring Report

SITE 9
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 6.45in. Peak Level: 8.49in.  Min Level: 3.65 in.
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Carollo City of Oxnard

< | , L
.4 V&A Sanitary Sewer Flow Monitoring Report

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: August, 2014

Monitoring Site:  Site 10

Location: West of W Hemlock Street and Jetty Street

Data Summary Report
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 10

Site Information

Location: West of W Hemlock Street
and Jetty Street

Coordinates: 119.2116° W, 34.1812° N
Rim Elevation: 16 feet

Pipe Diameter: 37 inches

Baseline Flow: 1.913 mgd

Peak Measured Flow: 3.460 mgd e i
Satellite Map
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Flow Diagram
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"d Carollo City of Oxnard
a4 V&LA Sanitary Sewer Flow Monitoring Report

SITE 10
Additional Site Photos

uent Pipe

'-i V7~

Effl
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Carollo City of Oxnard

P’"
.y | V&A Sanitary Sewer Flow Monitoring Report

SITE 10
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.922 MGal  Peak Daily Flow: 2.052 MGal = Min Daily Flow: 1.776 MGal

Total Monthly Rainfall: 0.00 inches
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 10
Flow Summary: 8/2/2014 to 8/24/2014

Total Period Rainfall: 0.00 inches

Avg Flow: 1.922 mgd

Peak Flow: 3.460 mgd  Min Flow: 0.288 mgd
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Carollo City of Oxnard

P"‘.
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 10
Baseline Flow Hydrographs
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Carollo City of Oxnard

rd
nd V&A Sanitary Sewer Flow Monitoring Report

SITE 10
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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e e Pipe Diameter: 37  inches
Peak Measured Level: 16.3 inches
Peak d/D Ratio: 0.44
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Carollo City of Oxnard
Sanitary Sewer Flow Monitoring Report

SITE 10

Weekly Level, Velocity and Flow Hydrographs

7/28/2014 to 8/4/2014
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"d Carollo City of Oxnard
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 10

Weekly Level, Velocity and Flow Hydrographs
8/4/2014 to 8/11/2014

Mon Tue Wed Thu Fri Sat Sun
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"d Carollo City of Oxnard
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 10
Weekly Level, Velocity and Flow Hydrographs
8/11/2014 to 8/18/2014

Mon Tue Wed Thu Fri Sat Sun
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"d Carollo City of Oxnard
(. | V&A Sanitary Sewer Flow Monitoring Report

SITE 10
Weekly Level, Velocity and Flow Hydrographs
8/18/2014 to 8/25/2014

Mon Tue Wed Thu Fri Sat Sun
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ABBREVIATIONS, TERMS AND DEFINITIONS
USED IN THIS REPORT

Table i. Abbreviations

ADWF
(610)
d/D
FM
H2S
I/1
LEL
mgd
NOAA
Q

RDI
RRI
RG
SSO
WEF
WRCC

average dry weather flow

carbon monoxide
depth/diameter ratio

flow monitor

hydrogen sulfide

inflow and infiltration

lower explosive limit

million gallons per day

National Oceanic and Atmospheric Administration
flow rate

rainfall-dependent infiltration
rainfall-responsive infiltration
rain gauge

sanitary sewer overflow

Water Environment Federation
Western Regional Climate Center
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Average dry
weather flow
(ADWF)

Basin

Depth/diameter
(d/D) ratio

Infiltration and
inflow

Infiltration,
groundwater

Infiltration,
rainfall-dependent

Infiltration,
rainfall-responsive

Inflow

Normalization

Table ii. Terms and Definitions

Average flow rate or pattern from days without noticeable inflow or infiltration
response. ADWF usage patterns for weekdays and weekends differ and must be
computed separately. ADWF can be expressed as a numeric average or as a curve
showing the variation in flow over a day. ADWF includes the influence of normal
groundwater infiltration (not related to a rain event).

Sanitary sewer collection system upstream of a given location (often a flow meter),
including all pipelines, inlets, and appurtenances. Also refers to the ground surface
area near and enclosed by pipelines. A basin may refer to the entire collection
system upstream from a flow meter or exclude separately monitored basins
upstream.

Depth of water in a pipe as a fraction of the pipe’s diameter. A measure of fullness of
the pipe used in capacity analysis.

Infiltration and inflow (I/1) rates are calculated by subtracting the ADWF flow curve
from the instantaneous flow measurements taken during and after a storm event.
Flow in excess of the baseline consists of inflow, rainfall-responsive infiltration, and
rainfall-dependent infiltration. Total I/l is the total sum in gallons of additional flow
attributable to a storm event.

Groundwater infiltration (GWI) is groundwater that enters the collection system
through pipe defects. GWI depends on the depth of the groundwater table above the
pipelines as well as the percentage of the system that is submerged. The variation
of groundwater levels and subsequent groundwater infiltration rates is seasonal by
nature. On a day-to-day basis, groundwater infiltration rates are relatively steady and
will not fluctuate greatly.

Rainfall-dependent infiltration (RDI) is similar to groundwater infiltration but occurs
as a result of storm water. The storm water percolates into the soil, submerges more
of the pipe system, and enters through pipe defects. RDI is the slowest component of
storm-related infiltration and inflow, beginning gradually and often lasting 24 hours
or longer. The response time depends on the soil permeability and saturation levels.

Rainfall-responsive infiltration (RRI) is storm water that enters the collection system
through pipe defects, but normally in sewers constructed close to the ground surface
such as private laterals. RRI is independent of the groundwater table and reaches
defective sewers via the pipe trench in which the sewer is constructed, particularly if
the pipe is placed in impermeable soil and bedded and backfilled with a granular
material. In this case, the pipe trench serves as a conduit similar to a French drain,
conveying storm drainage to defective joints and other openings in the system.

Inflow is defined as water discharged into the sewer system, including private sewer
laterals, from direct connections such as downspouts, yard and area drains, holes in
manhole covers, cross-connections from storm drains, or catch basins. Inflow
creates a peak flow problem in the sewer system and often dictates the required
capacity of downstream pipes and transport facilities to carry these peak
instantaneous flows. Overflows are often attributable to high inflow rates.

To run an “apples-to-apples” comparison amongst different basins, calculated
metrics must be normalized. Individual basins will have different runoff areas, pipe
lengths and sanitary flows. There are three common methods of normalization.
Depending on the information available, one or all methods can be applied to a given
project:

e Pipe Length: The metric is divided by the length of pipe in the upstream
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Normalization,
inflow

Normalization,
GWI

Normalization,
RDI

Normalization,
total I/1

basin expressed in units of inch-diameter-mile (IDM).

Basin Area: The metric is divided by the estimated drainage area of the
basin in acres.

ADWE: The metric is divided by the average dry weather sanitary flow
(ADWF).

The peak I/l flow rate is used to quantify inflow. Although the instantaneous flow
monitoring data will typically show an inflow peak, the inflow response is measured
from the I/1 flow rate (in excess of baseline flow). This removes the effect of sanitary
flow variations and measures only the /1 response:

Pipe Length: The peak I/I flow rate is divided by the length of pipe (IDM) in
the upstream basin. The result is expressed in gallons per day (gpd) per IDM
(gpd/IDM).

Basin Area: The peak I/I flow rate is divided by the geographic area of the
upstream basin. The result is expressed in gpd per acre.

ADWE: The peak I/I flow rate is divided by the average dry weather flow
(ADWEF). This is a ratio and is expressed without units.

The estimated GWI rates are compared to acceptable GWI rates, as defined by the
Water Environment Federation, and are used to identify basins with high GWI:

Pipe Length: The GWI flow rate is divided by the length of pipe (IDM) in the
upstream basin. The result is expressed in gallons per day (gpd) per IDM
(gpd/IDM).

Basin Area: The GWI flow rate is divided by the geographic area of the
upstream basin. The result is expressed in gpd per acre.

ADWE: The GWI flow rate is divided by the average dry weather flow (ADWF).
This is a ratio and is expressed without units.

The estimated RDI rates at a period 24 hours or more after the conclusion of a storm
event are used to identify basins with high RDI:

Pipe Length: The RDI flow rate is divided by the length of pipe (IDM) in the
upstream basin. The result is expressed in gallons per day (gpd) per IDM
(gpd/IDM).

Basin Area: The RDI flow rate is divided by the geographic area of the
upstream basin. The result is expressed in gpd per acre.

ADWE: The RDI flow rate is divided by the average dry weather flow (ADWF).
This is a ratio and is expressed without units.

The estimated totalized I/I in gallons attributable to a particular storm event is used
to identify basins with high total I/I. Because this is a totalized value rather than a
rate and can be attributable solely to an individual storm event, the volume of the
storm event is also taken into consideration. This allows for a comparison not only
between basins but also between storm events:

Pipe Length: Total gallons of I/l is divided by the length of pipe (IDM) in the
upstream basin and the rainfall total (inches) of the storm event. The result
is expressed in gallons per IDM per inch-rain.

Basin Area (R-Value): Total gallons of I/l is divided by total gallons of rainfall
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water that fell within the acreage of the basin area. This is a ratio and is
expressed as a percentage. R-Value is described as “the percentage of
rainfall that enters the collection system.” Systems with R-Values less than
5%1 are often considered to be performing well.

e ADWE: Total gallons of I/1 is divided by the ADWF and the rainfall total of the
storm event. The result is expressed in million gallons per MGD of ADWF per
inch of rain.

Ratio of peak measured flow to average dry weather flow. This ratio expresses the

Peaking factor degree of fluctuation in flow rate over the monitoring period and is used in capacity
analysis.
When the flow level is higher than the crown of the pipe, then the pipeline is said to
Surcharge be in a surcharged condition. The pipeline is surcharged when the d/D ratio is

greater than 1.0.

The ratio of weekend ADWFs to weekday ADWFs. In residential areas, this ratio is
typically slightly higher than 1.0. In business districts, depending on the type of
service, this ratio can be significantly less than 1.0.

Weekend/weekday
ratio

1 Keefe, P.N. “Test Basins for |/| Reduction and SSO Elimination.” 1998 WEF Wet Weather Specialty Conference, Cleveland.
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ES EXECUTIVE SUMMARY
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Scope and Purpose

V&A Consulting Engineers (V&A) has completed sanitary sewer flow monitoring within the City of
Oxnard (City) under the wet weather conditions. During this study, the flow monitoring was performed
from December 9, 2014 to February 25, 2015 at ten open-channel flow monitoring sites. The
monitored sites were the same as the dry weather study except Site 4A. The dry weather study was
performed in August, 2014 and the report was submitted in October, 2014.

The main purpose of this study was to establish the baseline sanitary flows and quantify the
inflow/infiltration. The City can utilize the data for sewer hydraulic modeling analysis and sewer
rehabilitation/replacement verification.

Site Flow Monitoring and Capacity Results

Table ES-1 summarizes the flow monitoring and I/1 results for the flow monitoring sites. It should be
noted that the flow rate and sewer capacity information is presented on a site-by-site basis.

Table ES-1. Capacity Analysis Summary

Peak
|t o o g | S et

i (mgd) ADWF
Site 1 4.823 8.312 1.7 0.48 3.468 0.7
Site 2 2.194 6.002 2.7 0.59 3.242 1.5
Site 3 6.988 14.352 2.1 0.40 5.545 0.8
Site 4A 3.153 5.729 1.8 0.70 4512 1.4
Site 5 1.408 3.074 2.2 0.37 2.044 1.5
Site 6 1.197 2.292 1.9 0.46 1.081 0.9
Site 7 0.333 0.620 1.9 0.25 0.248 0.7
Site 8 1.638 4.540 2.8 0.57 3.725 2.3
Site 9 2.306 4.053 1.8 0.23 1.884 0.8
Site 10 2.128 4.024 1.9 0.40 1.052 0.5

V&A Project No. 14-0195 Executive Summary
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The flow monitoring and I/1 analyses show that:

1.

Inflow and Infiltration: Most of the I/l within the collection system comes from INFLOW.
There was negligible rain dependent infiltration observed during this flow monitoring study.

Capacity: The capacity analysis in this study shows that the sewer system is in good condition
on a capacity basis during this monitoring study.

V&A advises that future I/l reduction plans consider the following recommendations if I/l is a
concern to the City:

1.

Determine I/l Reduction Program: The City should examine its I/l reduction needs to
determine their strategy and goals for a future I/I reduction program.

a. If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater
concern, then priority can be given to investigate and reduce sources of inflow within the
basins with the higher inflow/ADWF ratios. This would appear to be the greatest concern
for the City collection system.

b. If infiltration and general pipeline deterioration are of greater concern, then the program
can be weighted to investigate and reduce sources of infiltration within the basins with
the higher RDI/ADWF ratios. Infiltration does not appear to be an issues for the City
collection system.

I/1 Investigation Methods: Potential /I investigation methods include the following;:
a. smoke testing

b. mini-basin flow monitoring

c. CCTV inspection

I/1 Reduction Cost Effective Analysis: The City should conduct a study to determine which is
more cost-effective: (1) locating the sources of inflow/infiltration and systematically
rehabilitating or replacing the faulty pipelines; or (2) continued treatment of the additional
rainfall dependent I/ flow.
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1.1 Introduction

V&A Consulting Engineers (V&A) has completed sanitary sewer flow monitoring within the City of
Oxnard (City) under wet weather conditions. During this study, the flow monitoring was performed
from December 9, 2014 to February 25, 2015 at ten open-channel flow monitoring sites. The
monitored sites were the same as the dry weather study except Site 4A. The dry weather study was
performed in August, 2014 and the report was submitted in October, 2014.

The main purpose of this study was to establish the baseline sanitary flows and quantify the
inflow/infiltration. The City can utilize the data for sewer hydraulic modeling analysis and sewer
rehabilitation/replacement verification. The flow monitoring locations are listed in Table 1-1. It
should be noted that the flow rate and sewer capacity information is presented on a site-by-site
basis.

Table 1-1. List of Flow Monitoring Sites

Measured
(in)

Site 1 41.5 McWane Boulevard, east of Perkins Road

Site 2 36 Magellan Avenue

Site 3 60 J Street and E Port Hueneme Road
Site 4A* S8 J Street and W Hueneme Road

Site 5 36 S Rice Avenue and East of Emerson Avenue

Site 6 24 S Rose Avenue and E Wooley Road

Site 7 24 E Gonzales Road and Bahia Drive

Site 8 27 J Street, between Spruce Street and Teakwood Street

Site 9 42 N Ventura Road, between Devonshire Drive and Doris Avenue
Site 10 Sy West of W Hemlock Street and Jetty Street

*Site 4A was installed one manhole upstream from Site 4 in the dry weather study as the new site had
a better hydraulic condition for flow monitoring.
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The rainfall data was obtained from Ventura County Watershed Protection District Hydrologic Data
Server and the sites are listed in Table 1-2. The flow monitoring sites and rainfall recording sites are

shown together in Figure 1-1.

Table 1-2. List of Rainfall Recording Sites

Monitoring Site Latitude (°) Longitude (°)

Oxnard WWTP 34.142 -119.187
Oxnard Airport 34.202 -119.208
Oxnard Civic Center 34.200 -119.180
El Rio-UWCD Spreading Grounds 34.239 -119.153
Oxnard NWS 34.207 -119.137
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Figure 1-1. Locations of Flow/Rainfall Monitoring Sites
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2.1 Confined Space Entry

A confined space (Photo 2-1) is defined as any space that is large enough and so configured that a
person can bodily enter and perform assigned work, has limited or restricted means for entry or exit
and is not designed for continuous employee occupancy. In general, the atmosphere must be
constantly monitored for sufficient levels of oxygen (19.5% to 23.5%), and the absence of hydrogen
sulfide (H2S) gas, carbon monoxide (CO) gas, and lower explosive limit (LEL) levels. A typical
confined space entry crew has members with OSHA-defined responsibilities of Entrant, Attendant
and Supervisor. The Entrant is the individual performing the work. He or she is equipped with the
necessary personal protective equipment needed to perform the job safely, including a personal
four-gas monitor (Photo 2-2). If it is not possible to maintain line-of-sight with the Entrant, then more
Entrants are required until line-of-sight can be maintained. The Attendant is responsible for
maintaining contact with the Entrants to monitor the atmosphere using another four-gas monitor and
maintaining records of all Entrants, if there are more than one. The Supervisor is responsible for
developing the safe work plan for the job at hand prior to entering.

Photo 2-1. Confined Space Entry Photo 2-2. Typical Personal Four-Gas
Monitor

V&A Project No. 14-0195 Methods and Procedures
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2.2 Flow Meter Installation

Teledyne Isco 2150 meters were installed by V&A in the sewer lines listed in Table 1-1. Isco 2150
meters use submerged sensors with a pressure transducer to collect depth readings and an
ultrasonic Doppler sensor to determine the average fluid velocity. The ultrasonic sensor emits high-
frequency sound waves, which are reflected by air bubbles and suspended particles in the flow. The
sensor receives the reflected signal and determines the Doppler frequency shift, which indicates the
estimated average flow velocity. The sensor is typically mounted at a manhole inlet to take
advantage of smoother upstream flow conditions. The sensor may be offset to one side to lessen the
chances of fouling and sedimentation where these problems are expected to occur. Manual level
and velocity measurements were taken during installation of the flow meters and again when they
were removed and were compared to simultaneous level and velocity readings from the flow meters
to ensure proper calibration and accuracy. The pipe diameter was also verified in order to accurately
calculate the flow cross-section. The continuous depth and velocity readings were recorded by the
flow meters on 5-minute intervals. Figure 2-1 shows a typical installation for a flow meter with a
submerged sensor.

Figure 2-1. Typical Installation for Flow Meter with Submerged Sensor
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Data retrieved from the flow meter was placed into a spreadsheet program for analysis. Data
analysis includes data comparison to field calibration measurements, as well as necessary
geometric adjustments as required for sediment (sediment reduces the pipe’s wetted cross-sectional
area available to carry flow). Area-velocity flow metering uses the continuity equation,

Q=v-A=v (A - A)

where Q : volume flow rate
v: average velocity as determined by the ultrasonic sensor
A: cross-sectional area available to carry flow
Ar: total cross-sectional area with both wastewater and sediment
As: cross-sectional area of sediment.

For circular pipe,

o2 (5 S %)
[ o2 (0 Sl -2

where dw: distance between wastewater surface level and pipe invert
ds: depth of sediment
D: pipe diameter
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2.4 Inflow / Infiltration Analysis: Definitions and
Identification

Inflow and infiltration (I/1) consists of storm water and groundwater that enter the sewer system
through pipe defects and improper storm drainage connections and is defined as follows:

24.1 Definition and Typical Sources

e Inflow: Storm water inflow is defined as water discharged into the sewer system, including
private sewer laterals, from direct connections such as downspouts, yard and area drains,
holes in manhole covers, cross-connections from storm drains, or catch basins.

e Infiltration: Infiltration is defined as water entering the sanitary sewer system through defects
in pipes, pipe joints, and manhole walls, which may include cracks, offset joints, root
intrusion points, and broken pipes.

Figure 2-2 illustrates the possible sources and components of I/I.

Typical Sources of | &I

INFLOW IN RED

| INFILTRATION IN BLUE ]

Manhole Cover
with Holes

Deteriorated
y Manhole

Deteriorated
Lateral

Tree Root
Penetration E

Cracked or
Damaged Pipe

Downspout
connected
to Lateral

Area Drain
connected
to Lateral

Exfiltration
from
Storm Sewer

Faulty Lateral Connection
to Sanitary Sewer

Cross-connection
from
Storm Catch Basin

Figure 2-2. Typical Sources of Infiltration and Inflow
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24.2 Infiltration Components

Infiltration can be further subdivided into components as follows:

24.3

Groundwater Infiltration: Groundwater infiltration depends on the depth of the groundwater
table above the pipelines as well as the percentage of the system submerged. The variation
of groundwater levels and subsequent groundwater infiltration rates is seasonal by nature.
On a day-to-day basis, groundwater infiltration rates are relatively steady and will not
fluctuate greatly.

Rainfall-Dependent Infiltration: This component occurs as a result of storm water and enters
the sewer system through pipe defects, as with groundwater infiltration. The storm water
first percolates directly into the soil and then migrates to an infiltration point. Typically, the
time of concentration for rainfall-related infiltration may be 24 hours or longer, but this
depends on the soil permeability and saturation levels.

Rainfall-Responsive Infiltration is storm water which enters the collection system indirectly
through pipe defects, but normally in sewers constructed close to the ground surface such as
private laterals. Rainfall-responsive infiltration is independent of the groundwater table and
reaches defective sewers via the pipe trench in which the sewer is constructed, particularly if
the pipe is placed in impermeable soil and bedded and backfilled with a granular material.
In this case, the pipe trench serves as a conduit similar to a French drain, conveying storm
drainage to defective joints and other openings in the system. This type of infiltration can
have a quick response and graphically can look very similar to inflow.

Impact and Cost of Source Detection and Removal

Inflow:

Impact: This component of I/l creates a peak flow problem in the sewer system and often
dictates the required capacity of downstream pipes and transport facilities to carry these
peak instantaneous flows. Because the response and magnitude of inflow is tied closely
to the intensity of the storm event, the short-term peak instantaneous flows may result in
surcharging and overflows within a collection system. Severe inflow may result in sewage
dilution, resulting in upsetting the biological treatment (secondary treatment) at the
treatment facility.

Cost of Source Identification and Removal: Inflow locations are usually less difficult to
find and less expensive to correct. These sources include direct and indirect cross-
connections with storm drainage systems, roof downspouts, and various types of surface
drains. Generally, the costs to identify and remove sources of inflow are low compared to
potential benefits to public health and safety or the costs of building new facilities to
convey and treat the resulting peak flows.

V&A Project No. 14-0195 Methods and Procedures
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Infiltration:

Impact: Infiltration typically creates long-term annual volumetric problems. The major
impact is the cost of pumping and treating the additional volume of water, and of paying
for treatment (for municipalities that are billed strictly on flow volume).

Cost of Source Detection and Removal: Infiltration sources are usually harder to find and
more expensive to correct than inflow sources. Infiltration sources include defects in
deteriorated sewer pipes or manholes that may be widespread throughout a sanitary
sewer system.

24.4  Graphical Identification of I/

Inflow is usually recognized graphically by large-magnitude, short-duration spikes immediately
following a rain event. Infiltration is often recognized graphically by a gradual increase in flow after a
wet-weather event. The increased flow typically sustains for a period after rainfall has stopped and
then gradually drops off as soils become less saturated and as groundwater levels recede to normal
levels. Realtime flows were plotted against ADWF to analyze the I/l response to rainfall events.
Figure 2-3 illustrates a sample of how this analysis is conducted and some of the measurements
that are used to distinguish infiltration and inflow. Similar graphs were generated for the individual
flow monitoring sites and can be found in Appendix A.

Peak I/I: inflow indicator and used to
compare and rank basins
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Figure 2-3. Sample Infiltration and Inflow Isolation Graph

Figure 2-4 shows sample graphs indicating the typical graphical response patterns for inflow and
infiltration in a more detailed version.
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Figure 2-4. Inflow and Infiltration: Graphical Response Patterns

24.5 Analysis Methods

In this study, after differentiating 1/l flows from ADWF flows, the peak inflow and RDI were
normalized to ADWF for an “apples-to-apples” comparison amongst the different sites.

V&A Project No. 14-0195
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3-0 RESULTS AND ANALYSIS

3.1 Rainfall Monitoring

3.1.1

Flow Study Rainfall Data

The rainfall data was obtained from five locations from Ventura County Watershed Protection District
Hydrologic Data Server and the sites are previously listed in Table 1-2 and shown in Figure 1-1.

There were several rainfall events during the flow monitoring period. Two notable rainfall events were
defined and selected from all the five locations. For illustration purpose, Figure 3-1 shows the two
rainfall events and other small rainfall events recorded at Oxnard Civic Center. The total rainfall over
period was 5.24 inches. Rainfall Event 1 and Event 2 are 2.55 inches and 1.70 inches, respectively.

Total Rainfall over Period: 5.24 inches
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160 1 12/11-12/12,2014
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Figure 3-1. Rainfall Events Recorded at Oxnard Civic Center
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The rainfall recorded at all the locations are listed in Table 3-1.

Table 3-1. Rainfall Recorded for the Two Rainfall Events

Event 1 Event 2 Total
Monitoring Site Precipitation Precipitation Precipitation
(in.) (in.) (in.)
Oxnard WWTP 2.10 1.46 4.66
Oxnard Airport 2.10 1.60 4.70
Oxnard Civic Center 2.55 1.70 5.24
El Rio-UWCD Spreading Grounds 1.89 2.11 5.08
Oxnard NWS 2.50 2.26 6.05

Figure 3-2 shows the rainfall accumulation during the monitoring period, as well as the historical
average rainfall in the City during this project duration. The historical data was taken from the WRCC
(Station 046569 at Oxnard Civic Center2). The cumulative precipitation was approximately 38%
lower than the historical precipitation for the time period shown.
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Figure 3-2. Rainfall Accumulation at Oxnard Civic Center

2 http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?caoxna+sca
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3.1.2 Regional Rainfall Event Classification

It is important to classify the relative size of a major storm event that occurs over the course of a flow
monitoring period3. Rainfall events are classified by intensity and duration. Based on historical data,
frequency contour maps for storm events of given intensity and duration have been developed by the
NOAA for Southern California (Figure 3-3).
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Figure 3-3. NOAA Southern California Rainfall Frequency Map

For example, the NOAA Rainfall Frequency Atlas#4 classifies a 10-year, 24-hour storm event at Oxnard
as 4.3 inches. This means that in any given year, at this specific location, there is a 10% chance that
4.3 inches of rain will fall in any 24-hour period.

From the NOAA frequency maps, for a specific latitude and longitude, the rainfall densities for period
durations ranging from 5 minutes to 60 days are known for rain events ranging from 1-year to 1000-
year intensities. These can be plotted to develop a rain event frequency map specific to each rainfall

3 Sanitary sewers are often designed to withstand I/l contribution to sanitary flows for specific-sized “design” storm events.
4 NOAA Western U.S. Precipitation Frequency Maps Atlas 2, 1973: http://www.wrcc.dri.edu/pcpnfreq.html
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monitoring site. Superimposing the peak measured densities for the rainfall events on the rain event
frequency plot determines the classification of the rainfall event.

Figure 3-4 shows the classification curves for Rainfall Events 1 and 2 at Oxnard Civic Center. It can
be seen from the figure that Event 2 was a less than a 1-year event for all durations. Event 1 was
greater than a 5-year event for a 6-hour duration. If longer durations are considered, the event was a
three-year event for a 12-hour duration and a 1-year event for a 2-day duration.

4
——12/11-12/12,2014 10-year S-year 2-year
3.5 —
e=f=1/10-1/11,2015 // /
3
/ 1-year

Return Frequency

Rainfall Accumulation (in.)
N

1-hr 2-hr 3-hr 6-hr 12-hr 1-day 2-day
Rainfall Duration

Figure 3-4. Rainfall Event Classification at Oxnard Civic Center
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3.21 Baseline Flow Analysis

The baseline flows used in this study to calculate inflow and infiltration were taken from “Dry Days”
from January 20 through February 12, 2015 when RDI had the least impact. Similar to the dry
weather study, four distinct average dry weather flow curves were established for each site location:

Mondays - Thursdays
Fridays

Saturdays

Sundays

Flows for many sites differ on Friday evenings compared to Mondays through Thursdays. Starting
around 7 pm, the flows are often decreased (compared to Monday through Thursday). Similarly, flow
patterns for Saturday and Sunday were also separated due to their unique evening flow pattern. This
type of differentiation can be important when determining I/1 response, especially if a rain event
occurs on a Friday, Saturday or Sunday evening.

Figure 3-5 illustrates a sample of varying flow patterns within a typical dry week. Graphs of the ADWF
(called Baseline in this study) flow patterns for each site can be found in Appendix A.
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Figure 3-5. Sample ADWF Diurnal Flow Patterns
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The overall average dry weather flow (ADWF) was calculated per the following equation:

Sun

ADWF = [ADWFMOH_Thu x ;) + (ADWFFﬁ x %j + (ADWFSM x %J + (ADWF x %j :

Table 3-2 summarizes the baseline flow data measured during this study. The baseline flows
compare well with the dry weather study except Site 2 and Site 4.

Site 2: The flow patterns measured at this site are not indicative of residential flow
contribution, but more industrial or retail flows. If the service area is mostly industrial, then
flows may be expected to be sporadic.

Both level and velocity dropped on January 17, 2015 but the general hydraulic condition
stayed consistent and diagnostic and calibration data confirm the drop in flows to be correct.
V&A believes the data submitted for both the dry weather and wet weather studies to be
reliable data.

V&A took care to consider the relative baseline flows at the time of the storm events when
running the I/l analysis for this site.

Site 4A: Site 4, which was monitored during the dry weather study, had inconsistent
hydraulics, showing strange backflow conditions. No evidence of backflow was found during
the wet weather study. Additionally Site 4 had turbulent conditions and was not an ideal site
to capture accurate flow monitoring data. V&A consulted with the City and a decision was
made to relocate Site 4 to a location with suitable hydraulic conditions to ensure data
accuracy and repeatability. Data from Site 4 from the dry weather study is considered invalid.
An additional meter was installed one manhole upstream from Site 4, labeled "Site 4A".

Table 3-2. Baseline Flow Summary

Site 1 4 5.005 4.814 4.510 4.417 4.823 5.142
Site 2 - 2.262 2.316 2.145 1.844 2.194 2.702
Site 3 > 6.828 6.695 7.440 7.465 6.988 7.134
Site 4A 4 3.131 2.978 3.219 3.351 3.153 4.301
Site 5 > 1.509 1.448 1.216 1.157 1.408 1.341
Site 6 - 1.264 1.232 1.034 1.054 1.197 1.351
Site 7 > 0.332 0.327 0.336 0.342 0.333 0.311
Site 8 - 1.647 1.509 1.660 1.704 1.638 1.840
Site 9 > 2.299 2.216 2.329 2.402 2.306 2.041
Site 10 - 2.077 2.085 2.198 2.301 2.128 1.913

V&A Project No. 14-0195 Results and Analysis
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3.22 Peak Measured Flows and Pipeline Capacity Analysis

Peak measured flows and the flow level (depth) at peak flow times are important factors to consider
in order to understand the capacity of the flow monitoring system. The peak flows and flow levels
reported are from the peak measurements taken across the entirety of the flow monitoring period
and may or may not correspond to a simultaneous event for all sites. There were several instances
of backflow conditions due to capacity constraints and the inability of the local collection system to
handle peak wet weather flows.

The following capacity analysis terms are defined as follows:

e d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). A d/D ratio of 0.75 is a common maximum threshold value used for pipe design. The
d/D ratio for each site was computed based on the maximum depth of flow for the flow
monitoring study.

o Peaking Factor: Peaking factor is defined as the peak measured flow divided by the average
dry weather flow (ADWF). A peaking factor threshold value of 3.0 is commonly used for
sanitary sewer design; however, it is noted that this value is variable and subject to
attenuation (see previous section) and the size of the upstream collector area. The District
should follow its own standards and criteria when examining peaking factors.

Table 3-3 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site
during the flow monitoring period. Capacity analysis data is presented on a site-by-site basis and
represents the hydraulic conditions only at the point site locations. Hydraulic conditions in other
areas of the collection system will differ.

Table 3-3. Capacity Analysis Summary

Peak .
Peaking | Diameter Surcharged
Measured
Factor (in) above Crown
Flow (mgd)
(ft)
Site 1 4.823 8.312 1.7 41.5 20.0 0.48 -
Site 2 2.194 6.002 2.7 36 21.2 0.59 -
Site 3 6.988 14.352 2.1 60 24.1 0.40 -
Site 4A 3.153 5.729 1.8 33 23.1 0.70 -
Site 5 1.408 3.074 2.2 36 13.5 0.37 -
Site 6 1.197 2.292 1.9 24 11.0 0.46 -
Site 7 0.333 0.620 1.9 24 5.9 0.25 -
Site 8 1.638 4.540 2.8 27 15.5 0.57 -
Site 9 2.306 4.053 1.8 42 9.5 0.23 -
Site 10 2.128 4.024 1.9 37 14.9 0.40 -

V&A Project No. 14-0195 Results and Analysis
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The following capacity analysis results are noted:

e d/D Ratio: All sites had d/D ratios lower than the typical design threshold. No surcharging
was found.

o Peaking Factor: All sites had peaking factors lower than the typical design threshold limits

Figure 3-6 and Figure 3-7 summarizes the site-by-site d/D ratios and peaking factors, respectively in
descending order.

Site 4A
Site 2
Site 8
Site 1

Site 6 0.46

Typical
0.40 Design
0.40 Threshold

Site 10
Site 3

Site 5 .37
Surcharge

Threshold

Site 7
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o o o o o o o b

0.0 0.2 0.4 0.6 0.8 1.0 1.2
d/D Ratio

Figure 3-6. Capacity Summary: d/D Ratios
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Figure 3-7. Capacity Summary: Peaking Factors
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3.3 Inflow and Infiltration: Results

3.3.1 Inflow Results Summary

Inflow is storm water discharged into the sewer system through direct connections such as
downspouts, area drains, cross-connections to catch basins, etc. These sources transport rain water
directly into the sewer system and the corresponding flow rates are tied closely to the intensity of the
storm. This component of I/l often causes a peak flow problem in the sewer system and often
dictates the required capacity of downstream pipes and transport facilities to carry these peak
instantaneous flows.

Inflow results were taken from Rainfall Event 1 (December 11 to 12, 2014). This is because this
rainfall event is the most intensive short-term rainfall event. Table 3-4 summarizes the peak
measured I/l flows and inflow analysis results for the storm events that occurred during the
monitoring period.

Table 3-4. Inflow Analysis Summary

Monitoring ADWF Peak I/l Rate Peak I/1 per
Site (mgd) (mgd) ADWF

Site 1 4.823 3.468

Site 2 2.194 3.242 1.5
Site 3 6.988 5.545 0.8
Site 4A 3.153 4.512 1.4
Site 5 1.408 2.044 15
Site 6 1.197 1.081 0.9
Site 7 0.333 0.248 0.7
Site 8 1.638 3.725 2.3
Site 9 2.306 1.884 0.8
Site 10 2.128 1.052 0.5

Figure 3-8 shows the summary of the inflow analysis in descending order. Site 8 had the highest
Peak I/ per ADWF of 2.3. The other sites had ratios of 1.5 or less.

V&A Project No. 14-0195 Results and Analysis
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Figure 3-8. Inflow Analysis Summary — Peak I/I to ADWF

3.3.2 Infiltration Results Summary

Infiltration is defined as water entering the sanitary sewer system through defects in pipes, pipe
joints, and manhole walls, which may include cracks, offset joints, root intrusion points, and broken
pipes. Increased flows into the sanitary sewer system are usually tied to groundwater levels and soil
saturation levels. Infiltration sources transport rain water into the system indirectly; flow levels in the
sanitary system increase gradually, are typically sustained for a period after rainfall has stopped, and
then gradually decrease as soils become less saturated and as groundwater levels recede to normal.
Infiltration typically creates long-term annual volumetric problems. The major impact is the cost of
pumping and treating the additional volume of water, and of paying for treatment (for municipalities
that are billed strictly on flow volume).

The rain dependent infiltration rates for the monitoring sites in Oxnard were minimal or negligible
and an RDI analysis could not be performed. For example, Figure 3-9 illustrates this I/l response
graphic for Site 4 for Event 2. RDI analysis would typically be run 24-hours after the conclusion of
the rainfall event; however, within 8 hours or so, the flow rates had returned to baseline levels. This
was typical for all of the monitoring sites. For this study, rain dependent infiltration was considered
negligible; generally, rain dependent infiltration does not appear to be an issue within the collection
system.

V&A Project No. 14-0195 Results and Analysis



4\

V ; B City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

RDI: Avg. Rate
for analysis

7.00 - 0.0
6.00
5.00 .
: P :
 4.00 - X £
g \ S
£ 3.00 - =
- 08
2.00 -
100 - f 1.0
0.00 . . . 1.2
= hai g 2 !
- = = ) 3
o o o o o

Figure 3-9. RDI Measurement, Site 1

V&A Project No. 14-0195 Results and Analysis



4.0 CONCLUSIONS AND
RECOMMENDATIONS

4,1 Conclusions

The flow monitoring and I/1 analyses show that:

3. Inflow and Infiltration: Most of the I/1 within the collection system comes from INFLOW.
There was negligible rain dependent infiltration observed during this flow monitoring study.

4. Capacity: The capacity analysis in this study shows that the sewer system is in good condition
on a capacity basis during this monitoring study.

4.2 Recommendations

V&A advises that future I/1 reduction plans consider the following recommendations if I/l is a
concern to the City:

4. Determine I/l Reduction Program: The City should examine its I/l reduction needs to
determine their strategy and goals for a future I/1 reduction program.

a. If peak flows, sanitary sewer overflows, and pipeline capacity issues are of greater
concern, then priority can be given to investigate and reduce sources of inflow within the
basins with the higher inflow/ADWF ratios. This would appear to be the greatest concern
for the City collection system.

b. If infiltration and general pipeline deterioration are of greater concern, then the program
can be weighted to investigate and reduce sources of infiltration within the basins with
the higher RDI/ADWF ratios. Infiltration does not appear to be an issues for the City
collection system.

5. I/l Investigation Methods: Potential I/l investigation methods include the following:
a. smoke testing
b. mini-basin flow monitoring
c. CCTVinspection

6. I/1 Reduction Cost Effective Analysis: The City should conduct a study to determine which is
more cost-effective: (1) locating the sources of inflow/infiltration and systematically
rehabilitating or replacing the faulty pipelines; or (2) continued treatment of the additional
rainfall dependent I/ flow.

V&A Project No. 14-0195 Conclusions and Recommendations
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City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 1

Location: McWane Boulevard, east of Perkins Road
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SITE1

Site Information

Location: McWane Boulevard, east of
Perkins Road

Coordinates: 119.1833° W, 34.1401° N
Rim Elevation: 10 feet
Pipe Diameter: 41.5 inches
Baseline Flow: 4.823 mgd
Peak Measured Flow: 8.312 mgd
Satellite Map
I’,(v’.l‘,t‘.-r-
CWANE BL i~ <
47 HDPE ' A
213 4o |
Site 1 -
BBCOS |
FL1=-1385%
c=19¢|
Flow Meter
Sanitary Map Flow Diagram

Street View Plan View
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SITE1
Additional Site Photos

Effluent Pipe

Influent Pipe
" S AT
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SITE1
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 4.675 MGal  Peak Daily Flow: 5.646 MGal  Min Daily Flow: 3.287 MGal

Total Period Rainfall: 4.84 inches
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SITE1
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.84 inches Avg Flow: 4.675 mgd Peak Flow: 8.312 mgd Min Flow: 1.176 mgd
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SITE1

Baseline Flow Hydrographs
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SITE 1

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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SITE1
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.08 inches
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Storm Event I/l Analysis (Rain = 2.08 inches)

Capacity Inflow / Infiltration
Peak Flow: 7.38 mgd Peak I/l Rate: 3.47 mgd
PF: 1.53 Total I/1: 474,000 gallons

Peak Level: 19.20 in
d/D Ratio: 0.46

V&A Project No. 14-0195 Appendix A



% VeA

City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE1

I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Perio

Event 2

Rainfall: 1.6 inches

d

) =
b =
3 <
H <
o ©
L o
0.00 } } f f f f } 1.2
~ 0 o o i Y] ™ < 0
o o o N < - < - -
= =) = -~ = -~ = -~ =
o o o o o o o o o
Event 2 Detail Graph
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Storm Event I/l Analysis (Rain = 1.60 inches)
Capacity Inflow / Infiltration
Peak Flow: 8.26 mgd Peak I/l Rate: 2.64 mgd
PF: 1.71 Total I/1: 1,543,000 gallons
Peak Level: 20.02 in
d/D Ratio: 0.48
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 1

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

35 1 1 1 1 1 1 Lev
Avg Level: 16.04 in. Peak Level: 19.33in. Min Level: 11.55 in.

30
25 4
20 4

10 +

Level (in)

5 4

0 -

Avg Velocity: 2.48 fps  Peak Velocity: 3.08 fps  Min Velocity: 1.21 fps

5.0

4.0 1

3.0 4

Velocity (fps)

2.0 4

1.0

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.08 inches | I Rain

14

12 +

Flow (mgd)
Rain (in/hr)

0 : : : : : | 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 4.805 mgd  Peak Flow: 7.480 mgd  Min Flow: 1.319 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun
35 1 1 1 1 1 1 Lev
Avg Level: 15.69 in. Peak Level: 19.33in.  Min Level: 11.50 in.
30 A
25 4
£ 20 -
E
3 15 4
10 4
5 4
o4
Avg Velocity: 2.37 fps  Peak Velocity: 3.04 fps  Min Velocity: 1.32 fps
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Total Weekly Rainfall: 0.56 inches I Rain Flow ------- BLFlow
14 1 0.0
‘Il
12 + 1 02
=) <
)
E 5
s <
= 2
0 ; ; ; ; ; f 1.2
12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 4.467 mgd Peak Flow: 7.459 mgd  Min Flow: 1.435 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

35 1 1 1 1 1 1 Lev
Avg Level: 15.20 in. Peak Level: 19.54 in.  Min Level: 10.63 in.

30 A
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15 S
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10 +

Avg Velocity: 2.33 fps  Peak Velocity: 3.08 fps  Min Velocity: 1.09 fps
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Flow «----- BLFlow
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Flow (mgd)
Rain (in/hr)

Y ; ; ; ; ; f 1.2

12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 4.199 mgd  Peak Flow: 7.796 mgd  Min Flow: 1.176 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE1

Weekly Level, Velocity and Flow Hydrographs

12/29/2014 to 1/5/2015

Mon Tue

35 L

Wed

Thu Fri Sat Sun

Avg Level: 15.38 in.
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6.0
Avg Velocity: 2.41 fps
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0.0 T

Peak Level: 19.23 in.

Peak Velocity: 3.15 fps

Lev
Min Level: 10.47 in.

Min Velocity: 1.53 fps

14

BLFlow

0.0

12 +

Flow (mgd)

Rain (in/hr)

0 i

12/29 12/30
Avg Flow: 4.363 mgd

12/31
Peak Flow: 7.224 mgd

; ; ; ; f 1.2
1/1 1/2
Min Flow: 1.521 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
WeeKly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun
35 1 1 1 1 1 1 Lev
Avg Level: 16.12 in. Peak Level: 19.21in. Min Level: 10.32 in.
30 A
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E
3 15 4
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0 4
Avg Velocity: 2.47 fps  Peak Velocity: 3.09 fps  Min Velocity: 1.52 fps
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Total Weekly Rainfall: 1.60 inches I Rain Flow =------- BLFlow |
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o 08
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0 ; ; ; ; ; f 1.2
1/5 1/6 1/7 1/8 1/9 1/10 1/11
Avg Flow: 4.803 mgd Peak Flow: 7.622 mgd Min Flow: 1.395 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu

35 1 1 1

Fri Sat Sun

Avg Level: 16.17 in.  Peak Level: 20.02 in.
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Avg Velocity: 2.46 fps  Peak Velocity: 3.16 fps
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Min Level: 11.49 in.

Min Velocity: 1.53 fps
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Flow (mgd)

0 } f ;

Rain (in/hr)

0.8

1.2

1/12 1/13 1/14 1/15
Avg Flow: 4.811 mgd  Peak Flow: 8.263 mgd

1/16 1/17 1/18
Min Flow: 1.661 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu

35 1 1 1

Fri Sat Sun

Avg Level: 16.12 in.  Peak Level: 19.80 in.
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Avg Velocity: 2.45 fps  Peak Velocity: 3.16 fps
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Min Level: 11.58 in.
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Min Velocity: 1.51 fps
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Flow (mgd)

0 } f ;

Rain (in/hr)
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1/19 1/20 1/21 1/22
Avg Flow: 4.771 mgd  Peak Flow: 8.150 mgd

1/23 1/24 1/25
Min Flow: 1.723 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu

35 1 1 1

Fri Sat Sun

Avg Level: 16.07 in.  Peak Level: 19.12 in.
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Vel

Min Velocity: 1.55 fps

Total Weekly Rainfall: 0.08 inches
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Flow (mgd)
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1.2

1/26 1/27
Avg Flow: 4.739 mgd

1/28 1/29
Peak Flow: 7.476 mgd

1/30 1/31
Min Flow: 1.749 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat Sun

35 1 1 1 1 1 1 Lev
Avg Level: 16.15 in. Peak Level: 19.71in. Min Level: 11.77 in.
30 A
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Level (in)
&

6.0 -
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Avg Velocity: 2.46 fps  Peak Velocity: 3.13 fps  Min Velocity: 1.53 fps
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Total Weekly Rainfall: 0.16 inches I Rain Flow =------- BLFlow

14 0.0
"

12 +

Flow (mgd)
Rain (in/hr)

0 : : : : : | 1.2
2/2 2/3 2/4 2/5 2/6 2/7 2/8
Avg Flow: 4.798 mgd  Peak Flow: 8.039 mgd  Min Flow: 1.739 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

35 1 1 1

Fri Sat Sun

Avg Level: 16.33 in.  Peak Level: 20.01 in.
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Avg Velocity: 2.49 fps  Peak Velocity: 3.17 fps
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Min Level: 11.85 in.
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Min Velocity: 1.57 fps
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Flow (mgd)

0 } f ;

Rain (in/hr)

1.2
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Avg Flow: 4.926 mgd

2/11 2/12
Peak Flow: 8.312 mgd

2/13 2/14
Min Flow: 1.830 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun
35 1 1 1 1 1 1 Lev
Avg Level: 16.13 in. Peak Level: 19.01in. Min Level: 12.22 in.
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Avg Flow: 4.768 mgd Peak Flow: 7.445 mgd

Min Flow: 1.902 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon Tue Wed Thu Fri Sat

35 1 1 1 1 1

Sun

Avg Level: 16.10 in. Peak Level: 18.70 in.  Min Level: 12.21 in.
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Avg Flow: 4.667 mgd  Peak Flow: 6.937 mgd  Min Flow: 1.909 mgd
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— City of Oxnard
f ewer Flow Monitoring and Inflow / Infiltration Study
- S Flow Monitori d Inflow / Infiltration Stud

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 2

Location: Magellan Avenue

Data Summary Report
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2

Site Information

Location: Magellan Avenue
Coordinates: 119.1830° W, 34.1448° N
Rim Elevation: 13 feet

Pipe Diameter: 36 inches

Baseline Flow: 2.194 mgd

Peak Measured Flow: 6.002 mgd

P =t}
1
[ 24°VCP 28 277 3g°VCP CRR
et
- = BA+03 BA+04

FLi=.3.5T
G=r.or

35" VCP

Flow Meter
500

33" vVCcp

\

B

Sanitary Map Flow Diagram

Street View
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Additional Site Photos

Effluent Pipe

Influent Pipe
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r‘ City of Oxnard
a d V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 2

Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.428 MGal  Peak Daily Flow: 3.359 MGal  Min Daily Flow: 1.751 MGal

Total Period Rainfall: 4.84 inches
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.84 inches Avg Flow: 2.428 mgd

Peak Flow: 6.002 mgd

Min Flow: 0.853 mgd
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rq City of Oxnard
a d V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Baseline Flow Hydrographs
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—— City of Oxnard
4 VGA

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 2

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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e e - Pipe Diameter: 36 inches
Peak Measured Level: 21.2 inches
Peak d/D Ratio: 0.59
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= City of Oxnard
A a’% V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.08 inches
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Event 1 Detail Graph
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Storm Event I/l Analysis (Rain = 2.08 inches)
Capacity Inflow / Infiltration
Peak Flow: 6.00 mgd Peak I/l Rate: 3.24 mgd
PF: 2.74 Total I/1: 460,000 gallons

Peak Level: 21.16 in
d/D Ratio: 0.59
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rau City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.6 inches

Flow (mgd)

Rain (in/hr)
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Event 2 Detail Graph
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Storm Event I/l Analysis (Rain = 1.60 inches)

Capacity Inflow / Infiltration
Peak Flow: 4.11 mgd Peak I/l Rate: 1.76 mgd
PF: 1.87 Total I/1: 788,000 gallons

Peak Level: 16.68 in
d/D Ratio: 0.46
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 2

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 13.38 in. Peak Level: 21.16 in.  Min Level: 10.01 in.

20

15 4

Level (in)

10 4

0 -

Avg Velocity: 1.72 fps  Peak Velocity: 2.15 fps  Min Velocity: 1.29 fps

3.0 4

2.5 1

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 -

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.08 inches | I Rain

Flow (mgd)
Rain (in/hr)

2.0 +"

1.0 +

0.0 ; ; ; ; ; ; 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 2.683 mgd Peak Flow: 6.002 mgd  Min Flow: 1.370 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun
25 1 1 1 1 1 1 Lev
Avg Level: 13.06 in. Peak Level: 15.02 in.  Min Level: 9.84 in.
20 +
c 15
S MW
>
9 10 -+
5 4
[
Avg Velocity: 1.71 fps  Peak Velocity: 1.94 fps  Min Velocity: 1.41 fps
3.0
2.5
m
o
T 20 -
el
©
S 15 WWWWWWMWWMW
[
>
1.0 4
0.5 4
0.0 T T T T T T 1
Total Weekly Rainfall: 0.56 inches I Rain Flow ------- BLFlow
4.5 1 0.0
"Il
=) <
)
E 5
s <
= &
0.0 ; ; ; ; ; ; 1.2
12/15 12/16 12/17 12/18 12/19 12/20 12/21

Avg Flow: 2.577 mgd  Peak Flow: 3.339 mgd  Min Flow: 1.490 mgd

V&A Project No. 14-0195 Appendix A



ral City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 12.88 in. Peak Level: 14.66 in.  Min Level: 10.69 in.

20

15 4

WW

Level (in)

10 4

5 4

0 -

3.5 -

Vel

Avg Velocity: 1.71 fps  Peak Velocity: 1.92 fps  Min Velocity: 1.44 fps
3.0

2.5 1
2.0 -

1.0

Velocity (fps)

0.5

0.0 T T T T T T 1

Flow «----- BLFlow
4.5 0.0

40+
35 4
3.0 4 0.4

2.5

v 0.6
20

Flow (mgd)
Rain (in/hr)

15 + {08
10+
0.5 +

0.0 f f f f f f 1.2
12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 2.518 mgd  Peak Flow: 3.270 mgd  Min Flow: 1.743 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon Tue Wed Thu

Fri Sat Sun

25 1 1 1
Avg Level: 12.74 in.  Peak Level: 14.98 in.

20

15 4

Level (in)

10 4

3.5 -

Avg Velocity: 1.74 fps  Peak Velocity: 1.95 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 7.83 in.

Min Velocity: 1.14 fps

4.5

BLFlow

0.0

4.0 4
35+
3.0
25
20 LM

Flow (mgd)

15 +
1.0 +
0.5 4+

0.4

0.6

Rain (in/hr)

0.0 } } }
12/29 12/30 12/31 1/1
Avg Flow: 2.530 mgd  Peak Flow: 3.402 mgd

f f } 1.2
1/2 1/3 1/4
Min Flow: 0.853 mgd

V&A Project No. 14-0195
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
WeeKly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 13.37 in. Peak Level: 16.68 in. Min Level: 11.54 in.

20

10 4

Level (in)

5 4

0 4

3.5 -

Vel

Avg Velocity: 1.82 fps  Peak Velocity: 2.08 fps  Min Velocity: 1.58 fps
3.0

2.5 1

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 1.60 inches I Rain Flow =------- BLFlow |

4.5 0.0

40+
{02
35 4
3.0 4 0.4
2.5

: {06
20 VW

Flow (mgd)
Rain (in/hr)

15 108

1.0 +
{1 1.0
0.5 4+

0.0 : : : : : : 12
1/5 1/6 1/7 1/8 1/9 1/10 1/11
Avg Flow: 2.812 mgd  Peak Flow: 4.107 mgd  Min Flow: 2.012 mgd
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu Fri Sat Sun
25 1 1 1 1 1 1 Lev
Avg Level: 12.68 in. Peak Level: 14.74 in.  Min Level: 9.85 in.
20 +
c 15
S W\AMMW
>
9 10 -+
5 4
[

Avg Velocity: 1.74 fps  Peak Velocity: 2.01 fps  Min Velocity: 1.24 fps
3.0

2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Flow «----- BLFlow
4.5 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
1/12 1/13 1/14 1/15 1/16 1/47 1/18
Avg Flow: 2.521 mgd  Peak Flow: 3.339 mgd  Min Flow: 1.257 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu

Fri Sat Sun

25 1 1 1
Avg Level: 11.91 in. Peak Level: 13.78 in.

20

15 4

Level (in)

3.5 -

Avg Velocity: 1.63 fps  Peak Velocity: 1.87 fps

3.0 1
2.5 1

2.0 -

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 9.54 in.

B A N A Wit Nt N N

Vel

Min Velocity: 1.32 fps

T POl WA LAY A WA S i EW AL LT L TV

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

0.0 f f f f f f 12
1/19 1/20 1721 1/22 1/23 1/24 1/25
Avg Flow: 2.161 mgd  Peak Flow: 2.960 mgd  Min Flow: 1.284 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 11.90 in. Peak Level: 13.52 in.  Min Level: 9.41 in.

20

15 4

. M\«/‘“‘M\/“’M‘WW

Level (in)

3.5 -

Vel
Avg Velocity: 1.62 fps  Peak Velocity: 1.82 fps  Min Velocity: 1.26 fps

3.0
2.5 4
2.0 -

1.0

Velocity (fps)

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.08 inches I Rain Flow =------- BLFlow
4.5 I 0.0

40+
35 4

25 +
- 0.6
2.0

Flow (mgd)
Rain (in/hr)

1.5 4 0.8
1.0 +

0.5 4+

0.0 : : : : : : 12
1/26 1/27 1/28 1/29 1/30 1/31 2/1
Avg Flow: 2.147 mgd  Peak Flow: 2.744 mgd  Min Flow: 1.219 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 12.19 in. Peak Level: 14.26 in.  Min Level: 10.00 in.

20

15 4

Level (in)

3.5 -

Vel
Avg Velocity: 1.64 fps  Peak Velocity: 1.91 fps  Min Velocity: 1.36 fps

3.0 1
2.5 1
2.0 -

1.0

Velocity (fps)

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.16 inches I Rain Flow =------- BLFlow

4.5 0.0
"

40+

3.5 4+

3.0 0.4
25 L

: 0.6
2.0

Flow (mgd)
Rain (in/hr)

1.5 4 0.8
1.0 +

0.5 4+

0.0 : : : : : : 12
2/2 2/3 2/4 2/5 2/6 2/7 2/8
Avg Flow: 2.245 mgd  Peak Flow: 3.027 mgd  Min Flow: 1.432 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

Fri Sat Sun

25 1 1 1
Avg Level: 11.91 in. Peak Level: 13.47 in.

20

15 4

Level (in)

3.5 -

Avg Velocity: 1.67 fps  Peak Velocity: 1.91 fps

3.0 1
2.5 1

2.0 -

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 9.66 in.

B A S A T e e e Y

Vel

Min Velocity: 1.34 fps

. WMWMWWWWW

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

0.0 f f f f f f 12
2/9 2/10 2/11 2/12 2/13 2/14 2/15
Avg Flow: 2.218 mgd Peak Flow: 2.858 mgd  Min Flow: 1.320 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 12.04 in. Peak Level: 13.69 in. Min Level: 10.11 in.

20

15 4

o YT T AT T A

Level (in)

3.5 -

Vel
Avg Velocity: 1.70 fps  Peak Velocity: 1.93 fps  Min Velocity: 1.43 fps

3.0 1
2.5 1
2.0 -

1.0

Velocity (fps)

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.32 inches I Rain Flow =------- BLFlow |
4.5 I 0.0
4.0 + r

0.2
3.5 4+

3.0 + 41 0.4

25 +
. 0.6
20 Yk .

Flow (mgd)
Rain (in/hr)

1.5 4 0.8
1.0 +
{1 1.0
0.5 4+

0.0 f f f f f f 1.2
2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 2.289 mgd Peak Flow: 2.863 mgd Min Flow: 1.511 mgd
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 12.74 in. Peak Level: 14.70 in.  Min Level: 10.64 in.

20

15 4

MMW

Level (in)

10
5
0 4

Avg Velocity: 1.73 fps  Peak Velocity: 1.99 fps  Min Velocity: 1.53 fps

3.0

25
> WWVWWWW
1.5

1.0

Velocity (fps)

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.04 inches I Rain Flow =------- BLFlow
4.5 0.0
|

40+
35 4

3.0 +

25 + e e o
. S oo oo N S 06
2.0 : N S : .

Flow (mgd)
Rain (in/hr)

15 108
10 +
05+

0.0 : : : : : : 12
2/23 2/24 2/25 2/26 2/27 2/28 3/1
Avg Flow: 2.519 mgd  Peak Flow: 3.314 mgd  Min Flow: 1.739 mgd
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r@] City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 3

Location: J Street and E Port Hueneme Road

Data Summary Report
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3

Site Information

Location:

Coordinates:
Rim Elevation:
Pipe Diameter:

Baseline Flow:

J Street and E Port Hueneme
Road

119.1862° W, 34.1481° N
13 feet
60 inches

6.988 mgd

Peak Measured Flow: 14.352 mgd

AA=DB
eipts Flow Meter

RWAO2
FL1%-B.19" (N)
\ § FL2=-8.Z (SE)
O/ o\ FLZET 65— =4
2l ")_\. 1 ;r‘
—tt. Y ANCOZ 23S, | 132
| esTIR || 8
g | s)—a / 0 5 40
= | ™
1.5/ ' o AR5
[ akips - I3 FL1=-29¢ W HUE
|FLZ=-0.78' (EX L C=11.15
Sanitary Map Flow Diagram

Street View Plan View
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r—‘ City of Oxnard
- | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Additional Site Photos

Effluent Pipe

1 ¥ ¥ 4

Influent Pipe
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r-‘ City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Additional Site Photos

Lateral Pipe

V&A Project No. 14-0195 Appendix A S3-4



City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3

Period Flow Summary: Daily Flow Totals

Peak Daily Flow: 8.648 MGal  Min Daily Flow: 5.294 MGal

Avg Period Flow: 7.189 MGal

Total Period Rainfall: 4.84 inches

— Baseline I

E Realtime Holiday ™ Rainfall

@ Realtime Weekday [ Realtime Weekend

(Kep/ut) |1ejuiey

(1evin) mol4

S3-5

Appendix A
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— City of Oxnard
n 4 V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.84 inches Avg Flow: 7.189 mgd Peak Flow: 14.352 mgd Min Flow: 1.162 mgd
N Rain Flow =------- BLFlow
25.00 w 0.0
20.00 + | 02
) 04<
£ 15.00 4 =
£ 0.6 —
; —
210.00 + ) 1 . S
[T \ K 0.8 E
'-: . 3 > 1+ i I ks 1 K o
. i o
5.00 - ' ! 1.0
RN " [ +
0.00 —t—t—t—t—t—t—t—t—t—t—+—t—t++—t—t—+—+++—+—+—+—++—++—+—+—+——F—F—F—+—+ 1.2
12/9 12/11 12/13 12/15 12/17 12/19 12/21 12/23 12/25 12/27 12/29 12/31 1/2 1/4 1/6 1/8 1/10 1/12 1/14 1/16
(Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri)
25.00 I Y | I. 0.0
20.00 + T02
= 1o04E
‘éﬂ 15.00 + =
= 1 06=
2 10.00 + 8
._T? ' ’ : oft- 0.8 S
Y = g
5.00 A 110
0.00 ——r—t—t—t—t—t—t+—t+—t+—t—t+t+—+—t—t++—+—+—t+—+—+—+—+—+—+—+—+—+—t+——F—F+——+ 12

118 1/20 1/22 1/24 1/26 1/28 1/30 2/1  2/3 25 2/7 2/9 211 2/13 2/15 2/17 2/19 2/21 2/23 2/25
(Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed)
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r—' City of Oxnard
a d V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Baseline Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
14.00 -
Baseline Flow:
12.00 A 6.99 mgd
10.00 -
@ 8.00 -
é 3
3
z 6.00 4
4.00 -
2.00 ~
OOO T T T T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O O O OO O OO O O O o O o o o o
2 29 9 992 S99 9239 999 S Q29 9o Q99
O d N MO < 10 © 0 0O O 4 N M < IO © ~ 0 0O O «d N M
A d Hd 93 d 9 Hdd d NN NN
Time of Day
Appendix A
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an d V&A

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 3

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

1 ] I 4 02
60 +-+-r+-tr-+r+-r-t+r---r-rrr-rrr+-r+-r+-rrrr+r-rr--reeeeeTeT Diameter4+-—+—-t+-+—1+-+-r-+-rr-rr+-rr-r-r-r-r+-rr+r-+rr++t++
4 04
50 4+ + 0.6
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£ 20 4 T08 <
~ [ =
(] ——1.0:
& 30T 12 ®
- __'n:
20 4+ + 14
- 1.6
10 +
+ 18
-’ ++-+-+-+-+-+—+-++-++-++-++-+++++-+-+—++t+t+-+++t+t++++t-—+++++t++t+++++—+++—++++++—++t++-—++—+++t+—+++++++++t+- 20
D H MO~ ML~ dNYT © 0O NT © 0 ON T © 0 O 9 MmMIWIN~OOHMmIIN~OOdm
eyIgggdgggggeegggggygggdgggegggedggggey
[ VIR & VIR o VN VY o VIR o VI o VY o VAN VIR o VI o VA o VAR e R e O e B e B e R e O e IO e B e A e O e R e O e O e AR e AN 9 NN VY Y NV A oV A VA N Y & N N & R @ VI @ VR Y}
dAd dAd dAddddddd O 0000 00 OO0 OO0 0O 0O OO0 OO0 OO OO Oob o o OobOo o o
e e - Pipe Diameter: 60 inches
Peak Measured Level: 24.1 inches
Peak d/D Ratio: 0.40
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r{fj City of Oxnard
. | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.08 inches

f_H

25.00
_. 20.00 -
kS =
b =
E 15.00 - E
2 10.00 4 <
™ ©
o
5.00 -
0.00 } f f f f f f } 1.2
— N ™ < Te} © ~ 0 o o
< - < ~ = - - < - N
N S N N S N S N S N
i ~ i i ~ i «— ~ « «
Event 1 Detail Graph
16.00 0.0
14.00 A
0.2
12.00 A
10.00 Ak o4
-80 ) I\: -"I'l:" e E
S AL 1 =
— 8.00 4 : '\,'::. I' -;\,\ 0.6 =
(ga ] N A %
L 6.00 - : < 1
- ; 'f\. ; 08 X
4.00 - : S -
3 v v
2.00 A
0.00 T T 1.2
- 9] ™ <
- - - -
~ ~ ~ ~
N N N N
- - - -
Storm Event I/l Analysis (Rain = 2.08 inches)
Capacity Inflow / Infiltration
Peak Flow: 13.55 mgd Peak I/l Rate: 5.55 mgd
PF: 1.94 Total I/1: 1,174,000 gallons

Peak Level: 24.08 in
d/D Ratio: 0.40
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Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.6 inches

) =
b =
E 5
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I ©
L o
0.00 } } f f f f } 1.2
~ © o o i N ™ < T}
o o o < < - < - =
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Event 2 Detail Graph
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12.00
= 10.00 A =
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€ =
— 8.00 A =
3 =
° 1M ©
n 6.00 i o
4.00 A
2.00 A
0.00 T T T 1.2
o - 9] ™ <
- - - - -
) ) ) ) )
o o o o o
Storm Event I/l Analysis (Rain = 1.60 inches)
Capacity Inflow / Infiltration
Peak Flow: 14.35 mgd Peak I/l Rate: 3.46 mgd
PF: 2.05 Total I/1: 2,227,000 gallons

Peak Level: 22.27 in
d/D Ratio: 0.37
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

- Avg Level: 18.23 in.  Peak Level: 24.08 in.  Min Level: 11.24 in.

30 -
25

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 2.08 fps  Peak Velocity: 3.23 fps  Min Velocity: 0.44 fps

5.0

4.0 1

3.0 4

Velocity (fps)

2.0 4

1.0

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.08 inches | I Rain

25

20 +

15 +

Flow (mgd)
Rain (in/hr)

0 : : : : : | 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 6.886 mgd  Peak Flow: 13.546 mgd  Min Flow: 1.184 mgd

V&A Project No. 14-0195 Appendix A
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon
40

Tue

Wed

Thu

Fri

Sat

Sun

35

30 ~

25 4

20

Level (in)

15 S

10 +

5

04

6.0 -

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0

Avg Level: 17.80 in.

Avg Velocity: 2.29 fps

Peak Level: 22.09 in.

Peak Velocity: 3.17 fps

Min Level: 11.62 in.

Min Velocity: 1.13 fps

Lev

25

Total Weekly Rainfall: 0.56 inches

BLFlow

0.0

20 +

Flow (mgd)

"II

0.2

Rain (in/hr)

0 f f f f f } 1.2
12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 7.426 mgd  Peak Flow: 12.844 mgd  Min Flow: 2.171 mgd
V&A Project No. 14-0195 Appendix A



ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 17.62 in. Peak Level: 22.35in.  Min Level: 12.02 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 2.37 fps  Peak Velocity: 3.33 fps  Min Velocity: 1.08 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T T T T 1

Flow «----- BLFlow
25 0.0

20 +

Flow (mgd)
Rain (in/hr)

Y ; ; ; ; ; f 1.2

12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 7.668 mgd Peak Flow: 13.577 mgd  Min Flow: 2.028 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 17.51 in. Peak Level: 21.83 in.  Min Level: 11.25 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 2.38 fps  Peak Velocity: 3.24 fps  Min Velocity: 1.05 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T T T T 1

I Rain Flow ------- BLFlow
25 0.0

20 +

Flow (mgd)
Rain (in/hr)

12/29 12/30 12/31 1/1 1/2 1/3 1/4
Avg Flow: 7.647 mgd Peak Flow: 13.378 mgd  Min Flow: 2.020 mgd
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 3

Weekly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun
40 1 1 1 1 1 1 Lev
5 Avg Level: 17.48 in. Peak Level: 22.27 in.  Min Level: 11.21 in.
30 A
E 25
o 20 4
>
8 15 1
10 4
5 4
0 4
Avg Velocity: 2.37 fps  Peak Velocity: 3.48 fps  Min Velocity: 0.82 fps
5.0
o 4.0 -
e
2 3.0 -
(&)
[=]
©
> 20 -
1.0 -
0.0 T T T T T T 1
Total Weekly Rainfall: 1.60 inches I Rain Flow =------- BLFlow |
25 0.0
0.2
~ 04 o
) <
E 06 .E
s E
o 08
1.0
1.2

Avg Flow: 7.593 mgd Peak Flow: 14.352 mgd  Min Flow: 1.336 mgd

V&A Project No. 14-0195 Appendix A



City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu

40 1 1 1

Fri Sat Sun

5 Avg Level: 17.29 in.  Peak Level: 21.49 in.

30 ~
25 4

20

Level (in)

15 4
10 +
5 4
0 4

6.0 -

Avg Velocity: 2.33 fps  Peak Velocity: 3.18 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T

Lev

Min Level: 11.47 in.

Min Velocity: 0.84 fps

25

BLFlow

0.0

20 +

Flow (mgd)

Rain (in/hr)

1.2

1/12 1/13
Avg Flow: 7.328 mgd

1/14 1/15
Peak Flow: 12.548 mgd

1/16 1/17
Min Flow: 1.435 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu

40 1 1 1

Fri Sat Sun

5 Avg Level: 17.16 in.  Peak Level: 21.43 in.

30 ~
25 4

20

Level (in)

15 4
10 +
5 4
0 4

6.0 -

Avg Velocity: 2.30 fps  Peak Velocity: 3.34 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T

Lev

Min Level: 11.05 in.

Min Velocity: 0.82 fps

25

BLFlow

0.0

20 +

Flow (mgd)

Rain (in/hr)

1.2

1/19 1/20
Avg Flow: 7.191 mgd

1/21 1/22
Peak Flow: 13.318 mgd

1/23 1/24
Min Flow: 1.363 mgd

V&A Project No. 14-0195
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 3

Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 16.99 in. Peak Level: 21.76 in.  Min Level: 11.04 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

04

Avg Velocity: 2.27 fps  Peak Velocity: 3.21 fps  Min Velocity: 0.83 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T T T T 1

Total Weekly Rainfall: 0.08 inches I Rain Flow =------- BLFlow
25 I 0.0

20 +

Flow (mgd)
Rain (in/hr)

Y ; ; ; ; ; f 1.2

1/26 1/27 1/28 1/29 1/30 1/31 2/1
Avg Flow: 7.007 mgd Peak Flow: 13.195 mgd  Min Flow: 1.331 mgd
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 3

Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 16.90 in. Peak Level: 21.49in.  Min Level: 10.92 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

04

Avg Velocity: 2.25 fps  Peak Velocity: 3.12 fps  Min Velocity: 0.80 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T T T T 1

Total Weekly Rainfall: 0.16 inches I Rain Flow =------- BLFlow

25 0.0
"

20 +

Flow (mgd)
Rain (in/hr)

2/2 2/3 2/4 2/5 2/6 2/7 2/8
Avg Flow: 6.896 mgd Peak Flow: 12.566 mgd  Min Flow: 1.340 mgd
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 16.83 in. Peak Level: 21.25in.  Min Level: 10.78 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

04

Avg Velocity: 2.25 fps  Peak Velocity: 3.18 fps  Min Velocity: 0.69 fps

5.0 1

4.0 4

3.0

Velocity (fps)

2.0 4

1.0 H

0.0 T T T T T T 1

Flow «----- BLFlow
25 0.0

20 +

Flow (mgd)
Rain (in/hr)

Y ; ; ; ; ; f 1.2

2/9 2/10 2/11 2/12 2/13 2/14 2/15
Avg Flow: 6.836 mgd Peak Flow: 12.235 mgd  Min Flow: 1.162 mgd
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 3

Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun
40 1 1 1 1 1 1 Lev
5 Avg Level: 16.77 in.  Peak Level: 21.02 in.  Min Level: 10.27 in.
30 A
E 25
o 20 4
>
8 15
10 4
5 4
0 4
Avg Velocity: 2.25 fps  Peak Velocity: 3.20 fps  Min Velocity: 0.83 fps
5.0
o 4.0 -
e
2 3.0 -
(&)
[=]
©
> 20 -
1.0 -
0.0 T T T T T T 1
Total Weekly Rainfall: 0.32 inches I Rain Flow =------- BLFlow |
25 I r 0.0
20 + 102
=~ 104 —~
o 15 + <
E 06 .E
s E
[ 08
1.0
0 ; ; ; ; ; ; 1.2

2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 6.850 mgd Peak Flow: 12.086 mgd  Min Flow: 1.326 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

rv__:-—.—r'
» 4 VGA

SITE 3
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon
40

Tue

Wed

Thu

Fri

Sat

Sun

35

30 ~

25 4

20

Level (in)

10 +
5 4
0 4

6.0 -

Avg Level: 16.57 in.

Avg Velocity: 2.18 fps

Peak Level: 19.75 in.

Peak Velocity: 3.05 fps

Min Level: 10.76 in.

Min Velocity: 0.87 fps

Lev

5.0
o 4.0 -
=
2 3.0 -
(&)
[=]
)
> 20 -
1.0 -
0.0 T T T T T T 1
Total Weekly Rainfall: 0.04 inches I Rain Flow =------- BLFlow
25 ] 0.0
20 + 192
=~ 104 —~
o 15 + £
£ . {06 =
Yn
; = »::’\) .'. '._"." %
o S V  ran " Ty 08
AN 1
N "\- I\
I o i 110
0 f f f f f f 1.2
2/23 2/24 2/25 2/26 2/27 2/28 3/1
Avg Flow: 6.492 mgd Peak Flow: 10.622 mgd Min Flow: 1.388 mgd
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r@ City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 4A

Location: Northbound J Street south of Cuesta Del Mar Drive

Data Summary Report
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A

Site Information

Location:

Coordinates:

Northbound J Street south of
Cuesta Del Mar Drive

119.1860° W, 34.1483° N

Rim Elevation: 13 feet
Pipe Diameter: 33 inches
Baseline Flow: 3.153 mgd
Peak Measured Flow: 5.729 mgd
X ‘ CUESTA
KERE il . | g
- 35
AA=D5
FL1=33 66
AACOT C=087 4 &

Ly
Site 4a) =

RWADZ

=

o
Wero

. E L
IR E) S| ELine1y )
a A FL1=-1.66'(E) = i FL2=-B.2 (SE)
/N FLop- 65— b
| =
N | | ascopd | a2

!—" Fiii;a_g:;( o 2

! 05
]_ .! 16 ) _i ‘!:___31-91 .| ro 52 ™ a0

Sanitary Map

Street View

oogle earth

Flow Meter

Flow Diagram
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r‘ City of Oxnard
-y | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 3.164 MGal  Peak Daily Flow: 3.753 MGal = Min Daily Flow: 2.815 MGal

Total Period Rainfall: 4.84 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
4.00 o L I I I o 0.0
J-‘ + 0.5
3.50
- -— - — + 1.0
3.00
1.5
2.50 =
- 20 T
= kel
©
S <
Z 200 25 =
3 =
2 c
[T 30 —
1.50 P
35
1.00
4.0
0.50
45
0.00 5.0

2/11
2/13
2/15
2/17
2/19
2/21
2/23
2/25

12/9
12/11
12/13
12/15
12/17
12/19
12/21
12/23
12/25
12/27
12/29
12/31
1/2
1/4
1/6
1/8
1/10
1/12
1/14
1/16
1/18
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.84 inches Avg Flow: 3.164 mgd

Peak Flow: 5.729 mgd

Min Flow: 0.906 mgd

I Rain Flow =------- BLFlow
9.00 r m 0.0
8.00
0.2
7.00 =
D 6.00 0.4 §
E 500 1 " y . i, . =
Ak (O hy 0.6 —
2 4.00 : | =
—_ ' [ Y—
w 3.00 . N 0.8 £
i ©
2.00 o
' q 1.0
1.00 3
o000 +—~+—4F—"r"r+—4+—+—+—~+—"+—+—+—t+t+t++t+t+t+——+—+t—t+—t—t++t++—+—+—+——+—+—+—+—+—+—+—+—+—+—+— 12
12/9 12/11 12/13 12/15 12/17 12/19 12/21 12/23 12/25 12/27 12/29 12/31 1/2 1/4 1/6 1/8 1/10 1/12 1/14 1/16
(Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri)
9.00 I Y II, 0.0
8.00
0.2
7.00 =
5 6.00 04<
g 5.00 =
E> 06—
2 4.00 =
2300 0.8 E
2.00 2
1.0
1.00
0.0 +—4~—"~4—-"A———F+—"F+—"—"~F+—F+—F+—"—"F+—+ e I s e — )ttt —t— 14— 12
/18 1/20 1/22 1/24 1/26 1/28 1/30 2/1 2/3 2/5 2/7 2/9 2/11  2/13 2/15 2/17 2/19 2/21 2/23 2/25
(Sun)  (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed)
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A

Baseline Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
6.00 -
Baseline Flow:
3.15mgd
5.00
4.00
=
ab
E
;3.00
°
T
2.00
1.00
OOO T T T T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O O OO O O 0O O O O O O O O O O O
Q9 99 S 9999 99999 S 9 99 S S 9 9 9 9
O 04 N O < 10 © &~ 0 O O d N M < 1O © ~ 0 0O O d N M
A d d 93 93 9 d 9 9 9 d N N A
Time of Day
Appendix A
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—— City of Oxnard
4 VGA

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 4A

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

35 F - 0.0
) | 1
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~ [ =
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> 15 12 ®
- _'n:
10 + + 14
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5 4
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dAd dAd dAddddddd O 0000 00 OO0 OO0 0O 0O OO0 OO0 OO OO Oob o o OobOo o o
e e - Pipe Diameter: 33 inches
Peak Measured Level: 23.1 inches
Peak d/D Ratio: 0.70
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rd V . .City ?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.08 inches

) =
b =
E 5
H <
I ©
L o
Event 1 Detail Graph
6.00
5.00 A
4.00 o
-c S
ey
@ =
— 3.00 4 =
3 =
- \ ©
1% \
2.00 4\ =
1.00 S
0.00 T T 1.2
- N ™ <
< < - -
~ ~ ~ ~
N N N N
i i - -
Storm Event I/l Analysis (Rain = 2.08 inches)
Capacity Inflow / Infiltration
Peak Flow: 5.63 mgd Peak I/l Rate: 4.51 mgd
PF: 1.79 Total I/1: 577,000 gallons

Peak Level: 23.04 in
d/D Ratio: 0.70
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.6 inches

Flow (mgd)
Rain (in/hr)

f f f f f f } 1.2
~ 0 o o - N ) < Te]
o o o < - < - - -
= = = = -~ = ) -~ =
o o o o o o o o o
Event 2 Detail Graph
7.00 -—W 0.0
6.00
5.00
=) =
o 4.00 <
E <
= =
o 3.00 A c
- e
2.00 A
1.00 S
0.00 T T T 1.2
o — 9] ™ <
- - - - -
= = ) ) )
o o o o o
Storm Event I/l Analysis (Rain = 1.60 inches)
Capacity Inflow / Infiltration
Peak Flow: 5.73 mgd Peak I/l Rate: 1.37 mgd
PF: 1.82 Total I/1: 571,000 gallons

Peak Level: 23.11 in
d/D Ratio: 0.70
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 4A

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev
- Avg Level: 17.55 in. Peak Level: 23.04 in.  Min Level: 12.10 in.

30 ~
25

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 1.61 fps  Peak Velocity: 2.13 fps  Min Velocity: 0.91 fps

3.0 4

2.5 1

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 -

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.08 inches | I Rain

9.0

8.0 1+
7.0 +
6.0 +
5.0 +
40+ '

Flow (mgd)
Rain (in/hr)

3.0 +

20 +

1.0 +*=

0.0 f f f f f f 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 3.109 mgd Peak Flow: 5.632 mgd Min Flow: 0.968 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu

Fri Sat Sun

40 1 1 1

5 Avg Level: 17.59 in.  Peak Level: 21.58 in.
30 A
25

20

Level (in)

15 4
10 +
5 4
0 4

3.5 -

Avg Velocity: 1.53 fps  Peak Velocity: 2.03 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 12.08 in.

Min Velocity: 0.81 fps

Total Weekly Rainfall: 0.56 inches

BLFlow

0.0

".I |

Flow (mgd)

Rain (in/hr)

0.0 f f f

12/15
Avg Flow: 2.948 mgd

12/16 12/17

Peak Flow: 4.960 mgd

12/18

f f } 1.2
12/19 12/20 12/21
Min Flow: 0.906 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 17.71in. Peak Level: 22.23 in.  Min Level: 12.54 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 1.61 fps  Peak Velocity: 2.13 fps  Min Velocity: 0.96 fps

3.0

2.5 1

2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Flow «----- BLFlow
9.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2

12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 3.145 mgd  Peak Flow: 5.364 mgd  Min Flow: 1.100 mgd

V&A Project No. 14-0195 Appendix A
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
WeeKly Level, Velocity and
12/29/2014 to 1/5/2015

Flow Hydrographs

Mon Tue

Wed Thu Fri Sat Sun

40
Avg Level: 17.65 in.
35
30 A
25

20

Level (in)

15 4
10 4

5 4

o4
3.5
Avg Velocity: 1.60 fps
3.0
2.5
2.0

1.5 4

Velocity (fps)

1.0

0.5

0.0

Peak Level: 22.96 in.

Lev
Min Level: 12.39 in.

Peak Velocity: 2.13 fps  Min Velocity: 0.93 fps

I Rain

Flow BLFlow

0.0

Flow (mgd)

0.0

0.2

Rain (in/hr)

1.2

12/30

12/29
Avg Flow: 3.132 mgd

P

12/31
eak Flow: 5.569 mgd

1/1 1/2 1/3

Min Flow: 1.031 mgd

V&A Project No. 14-0195

Appendix A
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun
40 1 1 1 1 1 1 Lev
5 Avg Level: 17.97 in. Peak Level: 23.11in. Min Level: 12.35 in.
30 A
E 25
o 20 4
>
8 15
10 4
5 4
0 4
Avg Velocity: 1.61 fps  Peak Velocity: 2.17 fps  Min Velocity: 0.91 fps
3.0
2.5
m
o
T 20 -
el
©
o 1.5 -
©
>
1.0 4
0.5 4
0.0 T T T T T T 1
Total Weekly Rainfall: 1.60 inches I Rain Flow =------- BLFlow |
9.0 0.0
0.2
=~ 04 -~
S £
g 06 =
E <
o 08
1.0
0.0 ; ; ; ; ; ; 1.2
1/5 1/6 1/7 1/8 1/9 1/10 1/11
Avg Flow: 3.204 mgd Peak Flow: 5.729 mgd  Min Flow: 1.018 mgd
V&A Project No. 14-0195 Appendix A
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu Fri

40 1 1 1 1

Sat Sun

5 Avg Level: 18.01 in.  Peak Level: 22.39 in.

30 ~
25 4

20

Level (in)

15 -
10 -
5
0 4

3.5 -

Avg Velocity: 1.64 fps  Peak Velocity: 2.17 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T

Min Level: 12.54 in.

Min Velocity: 0.96 fps

Lev

------- BLFlow

0.0

Flow (mgd)

0.2

1.2

1/12 1/13
Avg Flow: 3.267 mgd

1/14 1/15
Peak Flow: 5.466 mgd

1/16

1/17

Min Flow: 1.093 mgd

Rain (in/hr)

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu

Fri Sat Sun

40 1 1 1

5 Avg Level: 17.69 in.  Peak Level: 21.82 in.
30 A
25

20

Level (in)

15 -
10 -
5
0 4

3.5 -

Avg Velocity: 1.59 fps  Peak Velocity: 2.19 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 12.20 in.

Min Velocity: 0.92 fps

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

1/19 1/20
Avg Flow: 3.113 mgd

1/21 1/22
Peak Flow: 5.310 mgd

f f f 1.2
1/23 1/24
Min Flow: 1.011 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri
40 1 1 1 1

Sat Sun

5 Avg Level: 17.85in. Peak Level: 22.24 in.

30 ~
25 4

20

Level (in)

15 -
10 -
5
0 4

3.5 -

Avg Velocity: 1.57 fps  Peak Velocity: 2.12 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T

Min Level: 12.44 in.

Min Velocity: 0.90 fps

Lev

Total Weekly Rainfall: 0.08 inches

Flow «----- BLFlow

0.0

Flow (mgd)

0.2

1.2

1/26 1/27
Avg Flow: 3.103 mgd

1/28 1/29
Peak Flow: 5.285 mgd

1/30
Min Flow: 1.007 mgd

1/31 2/1

Rain (in/hr)

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu

Fri Sat Sun

40 1 1 1

5 Avg Level: 17.80 in.  Peak Level: 22.50 in.
30 A
25

20

Level (in)

15 4
10 +
5 4
0 4

3.5 -

Avg Velocity: 1.61 fps  Peak Velocity: 2.18 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 12.23 in.

Min Velocity: 0.89 fps

Total Weekly Rainfall: 0.16 inches

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

2/2 2/3

Avg Flow: 3.185 mgd

2/4 2/5

Peak Flow: 5.615 mgd

f f f 12
2/6
Min Flow: 0.989 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

Fri Sat Sun

40 1 1 1

5 Avg Level: 17.87 in.  Peak Level: 22.14 in.
30 A
25

20

Level (in)

15 -
10 -
5
0 4

3.5 -

Avg Velocity: 1.67 fps  Peak Velocity: 2.18 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T

Lev

Min Level: 12.51 in.

Min Velocity: 0.93 fps

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

0.0 } f f

2/9
Avg Flow: 3.307 mgd

2/10 2/11

Peak Flow: 5.429 mgd

2/12

f f } 1.2
2/13 2/14
Min Flow: 1.038 mgd

V&A Project No. 14-0195
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 17.85 in. Peak Level: 22.32in.  Min Level: 12.37 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 1.65 fps  Peak Velocity: 2.16 fps  Min Velocity: 0.91 fps

3.0
2.5
0
o
T 20 A
el
©
o 1.5 4
[
>
1.0 4
0.5 4
0.0 T T T T T T 1
Total Weekly Rainfall: 0.32 inches I Rain Flow =------- BLFlow |
9.0 I 0.0
8.0 4 r
{1 0.2
7.0 +
=~ 04 -~
@ <
£ 06 =
s E
[ 08
1.0
0.0 f f f f f f 1.2

2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 3.275 mgd  Peak Flow: 5.485 mgd  Min Flow: 1.036 mgd

V&A Project No. 14-0195 Appendix A
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 4A
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon Tue Wed Thu Fri Sat Sun

40 1 1 1 1 1 1 Lev

5 Avg Level: 17.89 in. Peak Level: 22.16 in.  Min Level: 12.52 in.

30 ~
25 4

20

Level (in)

15 4
10 4
5

0 -

Avg Velocity: 1.60 fps  Peak Velocity: 2.17 fps  Min Velocity: 0.84 fps

3.0

2.5 1

2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.04 inches I Rain Flow =------- BLFlow
9.0 0.0
|

were .' 'e‘,
P h

Flow (mgd)
Rain (in/hr)

e 1 I 108

0.0 f f f f f f 1.2
2/23 2/24 2/25 2/26 2/27 2/28 3/1
Avg Flow: 3.186 mgd Peak Flow: 5.378 mgd  Min Flow: 0.956 mgd

V&A Project No. 14-0195 Appendix A



r@] City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 5

Location: S Rice Avenue and East of Emerson Avenue

Data Summary Report
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES

Site Information

Location:

Coordinates:

S Rice Avenue and East of
Emerson Avenue

119.1427° W, 34.1819° N

Rim Elevation: 44 feet
Pipe Diameter: 36 inches
Baseline Flow: 1.408 mgd
Peak Measured Flow: 3.074 mgd
Flow Meter ﬁ
_ﬂ%g,l.mu\
BL-39
Site 5

8

>

8 36"

Sanitary Map

Street View Plan View

V&A Project No. 14-0195

Appendix A S5-2



r-"‘ City of Oxnard
- | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Additional Site Photos

Effluent Pipe

Influent Pipe

V&A Project No. 14-0195 Appendix A S5-3
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES

Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.363 MGal

Total Period Rainfall: 5.00 inches

Peak Daily Flow: 1.916 MGal

Min Daily Flow: 0.762 MGal

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline

2.50 - y I u I L 0.0

+ 0.5

2.00 1.0

4 15
_. 150 - ! ! , 20 %
= -— -— -— -— S}
Q £
2 - - ! ! 125 =
(o] Y
2 | | | :
L 1.00 3.0 '3
o

‘ ‘ ‘ ‘ )

0.50 4.0

‘ ‘ 45

0.00 5.0

299953388583 3382993¢988 8 3€8852L5292489523888
A I I T IIIIIITN TIITITIIIIIITa I I I I I I
R B R B B I B B = IR A I |
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— City of Oxnard
n 4 V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 5.00 inches Avg Flow: 1.363 mgd Peak Flow: 3.074 mgd Min Flow: 0.153 mgd
I Rain Flow ------- BLFlow
4.00 T '—| w 0.0
3.50 1 oo
_.3.00 =
© 4
250 o4 5
f | =
200 -4 | .o PRI TN X 1 X B ‘ 4 i+ 06 =
° ; s VI R W I REE B ) J1LAL ok : B i S
o 1.50 K -_ it LK A% ‘ 3 A 11 ,uk R .'I Y "'..: Y ; A . J | 1 .: N, : " H ! 0.8 £
1.00 1% N ! ULV IR alL IR ' " ' ¥ &
0.50 ' 1.0
¢o00 +—4+—+r+—~+—+~+—+~+—+t+t+t+t+t+t+——t+—t—t—tt+tttt+t+++—++++—+Ft++—+—F—F+ 12

12/9 12/11 12/13 12/15 12/17 12/19 12/21 12/23 12/25 12/27 12/29 12/31 1/2 1/4 1/6 /8 1/10 1/12 1/14 1/16
(Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri)

4.00 . T — 0.0
3.50 + 1 oo
3.00 + T

D250 4 TOo4%

Er00l A . - A . ! wa et 06

3150 + 2 P4V ! - , ' iR | o ML YN U I <

= oo b N T S YA o TSI Gt T W e I TR e AR T 02 5
1.00 | 1§ . J : g\ i \ i x
0.50 4 T 10
0.00 —t—ttttt+t+—t+—+—++—++++—+—+—++++++—+—+—++—+++—F+—F1—1 12

/18 1/20 1/22 1/24 1/26 1/28 1/30 2/1 2/3 2/5 2/7 2/9 2/11 2/13 2/15 2/17 2/19 2/21 2/23 2/25
(Sun)  (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed)
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITES

Baseline Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
2.50 -
Baseline Flow:
1.41 mgd
2.00
S 1.50
ab
E
2
°
“ 1.00
0.50 -
OOO T T T T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O O OO O O 0O O O O O O O O O O O
29992 92 9292993292999 S 9SS 92 9 9 9
O d N O < 1O © ~ 00 O O d N M < 1OV © ~ 00 O O d N M
A d d 93 93 9 d 9 9 9 d N N A
Time of Day
Appendix A
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] City of Oxnard
i VEA

Sewer Flow Monitoring and Inflow / Infiltration Study
SITES

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

40 TTTYT I ' T wT 00
Vol el o e e el e e el Bl e s o el Rl el Bl Diameter - -- <=t --c-relaqmree e e e s ~+ 0.2
4 04
30 +
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225—— + 08 =
—_ N
:20 10'E
2 c
O 4 ‘©
2154 1.2’1
4+ 14
10

+ 1.6
5T 118
-’ ++-+-+-+-+-+—+-++-++-++-++-+++++-+-+—++t+t+-+++t+t++++t-—+++++t++t+++++—+++—++++++—++t++-—++—+++t+—+++++++++t+- 20

D H MO~ ML~ dNYT © 0O NT © 0 ON T © 0 O 9 MmMIWIN~OOHMmIIN~OOdm

eyIgggdgggggeegggggygggdgggegggedggggey

[ VIR & VIR o VN VY o VIR o VI o VY o VAN VIR o VI o VA o VAR e R e O e B e B e R e O e IO e B e A e O e R e O e O e AR e AN 9 NN VY Y NV A oV A VA N Y & N N & R @ VI @ VR Y}

dAd dAd dAddddddd O 0000 00 OO0 OO0 0O 0O OO0 OO0 OO OO Oob o o OobOo o o

e e - Pipe Diameter: 36 inches
Peak Measured Level: 13.5 inches
Peak d/D Ratio: 0.37
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| City of Oxnard
2 V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.05 inches

) =
ad N
€ <
z £
w o
0.00 } } } } } f f f 1.2
1 AN (¢0] < To] © N~ o0 (o)} o
-~ \al 1 1 -~ & - 1 - N
S N N N S S N N S N
i i ~ ~ i i ~ ~ I «
Event 1 Detail Graph
3.50
3.00
2.50 4
8 =
60 2.00 - <
E <
3 150 A =
i &
1.00 A
0.50 4
0.00 1.2

12/11
12/12
12/13
12/14

Storm Event I/l Analysis (Rain = 2.05 inches)

Capacity Inflow / Infiltration
Peak Flow: 2.94 mgd Peak I/l Rate: 2.04 mgd
PF: 2.09 Total I/1: -22,000 gallons

Peak Level: 13.10 in
d/D Ratio: 0.36
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| - V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.91 inches

) =
ad N
E <
g £
w o
0.00 } } } } } f f 1.2
N~ 0 (o)) (@] ~1 N (¢0] < Te}
o o o I -1 \al 1 — -
=) = 5 ) s ) s s )
(@] o o (@] o (@] o o o
Event 2 Detail Graph
3.00 -
2.50
2.00
_c L .
5 . s
~ 150 1 'll =
H ' <
- ©
(1
1.00 A &
0.50 1
0.00 1.2

01/10

01/11 H
01/12 4
01/13 4
01/14

Storm Event I/l Analysis (Rain = 1.91 inches)

Capacity Inflow / Infiltration
Peak Flow: 2.56 mgd Peak I/l Rate: 0.89 mgd
PF: 1.82 Total I/1: 509,000 gallons

Peak Level: 12.78 in
d/D Ratio: 0.36
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITES

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 | AvgLlevel: 10.17 in. Peak Level: 13.10 in.  Min Level: 8.11 in.

16
14 4
12 1
10 4
8 4
6 -
4 4
2
0 4

Avg Velocity: 1.31 fps  Peak Velocity: 1.96 fps  Min Velocity: 0.72 fps

Level (in)

2.5

2.0

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.05 inches I Rain

4.0

3.5 4+

3.0 4+

25 +

2.0 +

Flow (mgd)
Rain (in/hr)

154

1047

0.5 4+

0.0 : : : : : : 12
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 1.434 mgd  Peak Flow: 2.942 mgd  Min Flow: 0.568 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu

Fri Sat Sun

20 1 1 1

18 | AvgLevel: 9.67 in. Peak Level: 11.44 in.
16
14
12

Level (in)

6 -
4 4
2
0 4

3.0 -

Avg Velocity: 1.17 fps  Peak Velocity: 1.66 fps

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T

Lev

Min Level: 7.24 in.

10
8

Vel

Min Velocity: 0.33 fps

Total Weekly Rainfall: 0.49 inches

BLFlow

0.0

40

3.5 4+

b

3.0 4+

25 +

2.0 1

Flow (mgd)

1.5 4
1.0 I1°

0.5 1

Rain (in/hr)

0.0 : | :
12/15 12/16 12/17 12/18
Avg Flow: 1.197 mgd  Peak Flow: 2.067 mgd

; ; f 1.2
12/19 12/20
Min Flow: 0.220 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu

20 1 1 1

Fri Sat Sun

18 J Avg Level: 9.47 in. Peak Level: 11.93 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Level (in)

3.0 -

Avg Velocity: 1.13 fps  Peak Velocity: 1.68 fps

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T

Lev

Min Level: 6.91 in.

Min Velocity: 0.25 fps

4.0

BLFlow

0.0

3.0 4+

25 +

2.0 1

Flow (mgd)

1.5 4
10 £

0.5 -

0.2

0.4

0.6

Rain (in/hr)

0.8

1.0

0.0 } } }
12/22 12/23 12/24 12/25
Avg Flow: 1.117 mgd  Peak Flow: 2.174 mgd

; ; f 1.2
12/26 12/27
Min Flow: 0.153 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon

20

Tue

Wed

Thu

Fri

Sat

Sun

18 | Avg Level: 9.88 in.

16 4
14 4

Level (in)

6 -
4 4
2
0 4

3.0
Avg Velocity: 1.22 fps
2.5 4

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T

Peak Level: 12.18 in.

Peak Velocity: 1.78 fps

Lev

Min Level: 8.03 in.

12 4
10 WW\/\/\M’UW
8

Min Velocity: 0.61 fps

4.0

BLFlow

0.0

3.5 4+

3.0 4+

2.5 1

2.0 1

1.5 4

Flow (mgd)

1.0 +

0.5 1

Rain (in/hr)

0.0 :
12/29 12/30
Avg Flow: 1.263 mgd

12/31 1/1
Peak Flow: 2.425 mgd

; ; f 1.2
1/2 1/3
Min Flow: 0.468 mgd
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< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITES

Weekly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 | AvgLevel: 10.56 in. Peak Level: 13.45 in. Min Level: 7.72 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Avg Velocity: 1.37 fps  Peak Velocity: 2.05 fps  Min Velocity: 0.51 fps

Level (in)

2.5 1

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 1.92 inches I Rain Flow =------- BLFlow |

4.0 0.0

3.5 4
0.2

3.0 1
0.4
2.5 4

2.0 1 0.6

Flow (mgd)
Rain (in/hr)

1.5 4
3 0.8

1.0 o
1.0

0.5 1

0.0 ; ; ; ; ; ; 1.2
1/5 1/6 7 1/8 1/9 1/10 1/11
Avg Flow: 1.572 mgd Peak Flow: 3.026 mgd  Min Flow: 0.366 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 10.40 in. Peak Level: 13.23 in. Min Level: 8.07 in.

16
14 4
12 4
10 4
8 4
6 -
4 4
2
0 4

Avg Velocity: 1.39 fps  Peak Velocity: 2.02 fps  Min Velocity: 0.70 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow
4.0 0.0

3.5 4+

3.0 1

2.5 1

2.0 1

Flow (mgd)
Rain (in/hr)

1.5 4

1.0 +

0.5 1

0.0 : : : : : : 12
1/12 1/13 1/14 1/15 1/16 1/17 1/18
Avg Flow: 1.561 mgd  Peak Flow: 3.074 mgd  Min Flow: 0.541 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 10.03 in. Peak Level: 13.00 in.  Min Level: 7.56 in.

16
14 4
12 4
10 4
8 4
6 -
4 4
2
0 4

Avg Velocity: 1.29 fps  Peak Velocity: 1.89 fps  Min Velocity: 0.66 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0 4

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow
4.0 0.0

3.5 4+
3.0 4+
25 +

2.0 + e A . = ' { 06

Flow (mgd)
Rain (in/hr)

151+ ¢ I A L . ; -
10 ¥y - ' ]

0.5 4+

0.0 : : : : : : 12
1/19 1/20 1/21 1/22 1/23 1/24 1/25
Avg Flow: 1.376 mgd  Peak Flow: 2.663 mgd  Min Flow: 0.460 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES

Weekly Level, Velocity and Flow Hydrographs

1/26/2015 to 2/2/2015

Mon Tue

20 L

Wed Thu

Fri Sat Sun

18 | AvgLevel: 9.91in.

16 4
14 4

Level (in)

6 -
4 4
2
0 4

3.0
Avg Velocity: 1.31 fps
2.5 4

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T

Peak Level: 12.34 in.

Peak Velocity: 1.85 fps

Lev

Min Level: 7.84 in.

12
8 4

Min Velocity: 0.72 fps

4.0

Total Weekly Rainfall: 0.07 inches

BLFlow

0.0

3.5 4+

3.0 4+

2.5 1

2.0 1

Flow (mgd)

1.5 4
1.0 £

0.5 1

Rain (in/hr)

0.0 :
1/26 1/27
Avg Flow: 1.371 mgd

1/28 1/29
Peak Flow: 2.516 mgd

f f f 12
1/30 1/31
Min Flow: 0.537 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon
20

Tue

Wed

Thu

Fri

Sat

Sun

Avg Level: 9.89 in. Peak Level: 12.28 in.

18 4
16 4
14 4

Level (in)

6 -
4 4
2
0 4

3.0 -

Avg Velocity: 1.36 fps  Peak Velocity: 1.89 fps

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T

Lev

Min Level: 8.06 in.

12
10—WMM
8

Min Velocity: 0.75 fps

Total Weekly Rainfall: 0.22 inches
4.0

I Rain

BLFlow

0.0

3.5 4+

3.0 4+

2.5 1

2.0 1

Flow (mgd)

1.5 4
1.0 W,

0.5 4+

Rain (in/hr)

0.0 : | :
2/2 2/3 2/4 2/5
Avg Flow: 1.416 mgd  Peak Flow: 2.552 mgd

f f f 12
2/6
Min Flow: 0.697 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES

Weekly Level, Velocity and Flow Hydrographs

2/9/2015 to 2/16/2015

Mon Tue

20 L

Wed Thu

Fri Sat Sun

18 | Avg Level: 9.86 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Level (in)

3.0
Avg Velocity: 1.39 fps
2.5 4

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T

Peak Level: 12.61 in.

Peak Velocity: 1.87 fps

Lev

Min Level: 7.46 in.

Min Velocity: 0.83 fps

4.0

I Rain

BLFlow

0.0

3.0 4+

2.5 1

2.0 1

Flow (mgd)

1.5 4
1.0 4

0.5 4+

0.6

Rain (in/hr)

0.8

1.0

0.0 |
2/9 2/10
Avg Flow: 1.439 mgd

2/11 2/12
Peak Flow: 2.535 mgd

; ; f 1.2
2/13 2/14
Min Flow: 0.570 mgd
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 | AvgLevel: 9.65in. Peak Level: 12.69 in. Min Level: 6.71 in.

16
14 4
12 4
10 4
8 4
6 -
4 4
2
0 4

Avg Velocity: 1.33 fps  Peak Velocity: 1.97 fps  Min Velocity: 0.56 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 0.17 inches I Rain Flow =------- BLFlow |
4.0 T 0.0

3.5 4+

{02
3.0 +
{104
25+
2.0 + - . ._ . , ; 1 0.6
; . : AN .

15+ ; : ! T ’ ) - Z L

.\\ . ’ ., b 2l ’, Y A . ' nI Sk Vo g 1 0.8
1.0 +N i A : A | - B A
, {10

Flow (mgd)
Rain (in/hr)

0.5 4+

0.0 : : : : : : 12
2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 1.340 mgd  Peak Flow: 2.780 mgd  Min Flow: 0.332 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon Tue Wed Thu Fri Sat

20 1 1 1 1 1

Sun

18 | AvgLevel: 9.40in. Peak Level: 10.80 in. Min Level: 8.11 in.

16
14
12
10

Level (in)

SO N M OO
1

Avg Velocity: 1.21 fps  Peak Velocity: 1.62 fps  Min Velocity: 0.74 fps

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T

Total Weekly Rainfall: 0.09 inches

BLFlow

0.0

3.5 4+

3.0 4+
25 +

2.0 1

Flow (mgd)

1.5 4

10 PN

0.5 4+

0.0 : : : : :
2/23 2/24 2/25 2/26 2/27 2/28
Avg Flow: 1.168 mgd  Peak Flow: 1.864 mgd  Min Flow: 0.595 mgd

} 1.2
3/1

Rain (in/hr)
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r@] City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 6

Location: S Rose Avenue and E Wooley Road

Data Summary Report
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r-"‘ City of Oxnard
- | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6

Site Information

Location: S Rose Avenue and E Wooley
Road

Coordinates: 119.1601° W, 34.1893° N

Rim Elevation: 49 feet

Pipe Diameter: 24 inches

Baseline Flow: 1.197 mgd

Peak Measured Flow: 2.292 mgd

400°

Flow Meter

FORE . I o

30 PUBLIC UTILITY EASEMENT —=

S ROSE AV

24"

24°VCP

Sanitary Map Flow Diagram

Street View Plan View
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r-‘ City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Additional Site Photos

Effluent Pipe
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6

Period Flow Summary: Daily Flow Totals

Peak Daily Flow: 1.403 MGal  Min Daily Flow: 0.933 MGal

Avg Period Flow: 1.226 MGal

Total Period Rainfall: 4.81 inches

— Baseline I

E Realtime Holiday ™ Rainfall

@ Realtime Weekday [ Realtime Weekend

(Kep/ut) |1ejuiey

1.60

1.40

1.20

(@) o (@) (@)

S & © < & o)

- o o o o o
(1evin) mol4

S6-4

Appendix A
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— City of Oxnard
n 4 V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.81 inches Avg Flow: 1.226 mgd Peak Flow: 2.292 mgd  Min Flow: 0.309 mgd

I Rain Flow ------- BLFlow

3.50 Y i | 1“ 0.0

3.00 + 0.2
$250 1 04<
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E200 + =
; . A .. B 1P I - 1 i 0.6 —
2 150 | M = , A1k T
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1.00 A ‘©
; o
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) 04<
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6

Baseline Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
2.50 -
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1.20 mgd
2.00 -
S 1.50
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E
2
°
“ 1.00
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A d d 93 93 9 d 9 9 9 d N N A
Time of Day
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rd City of Oxnard
an d V&A

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 6

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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Peak d/D Ratio: 0.46
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Perio

Event 1

Rainfall: 2.04 inches

d

) =
b =
E 5
H <
o ©
L o
0.00 } } f f f f f } 1.2
— N ] < 0 © ~ 0 o o
- - - - - - - - - I
N N N S N S N N S Q
i i ~ ~ i i ~ ~ I «
Event 1 Detail Graph
2.50 0.0
0.2
2.00 A ‘
A A Y 0.4
T 1.50 ' ' ¥ =
® , <
~ . : A 06 =
z c
2 1.00 - ; ! =
L 1 R o
: 0.8
0.50 4 M./ M [
R 1.0
0.00 T T 1.2
- N ™ <
- < - -
~ ~ ~ ~
N I o~ N
— — - —
Storm Event I/l Analysis (Rain = 2.04 inches)
Capacity Inflow / Infiltration
Peak Flow: 2.13 mgd Peak I/l Rate: 1.08 mgd
PF: 1.78 Total I/1: 264,000 gallons

Peak Level: 10.44 in
d/D Ratio: 0.44
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e . City of Oxnard
| - V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.75 inches

) =
b =
g S
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o ©
L o
0.00 } } f f f f } 1.2
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Event 2 Detail Graph
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Storm Event I/l Analysis (Rain = 1.75 inches)
Capacity Inflow / Infiltration
Peak Flow: 2.13 mgd Peak I/l Rate: 0.36 mgd
PF: 1.78 Total I/1: 128,000 gallons

Peak Level: 10.40 in
d/D Ratio: 0.43

V&A Project No. 14-0195 Appendix A



< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE6

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

18 1 1 1 1 1 1 Lev
16 Avg Level: 7.96 in. Peak Level: 10.44 in. Min Level: 4.71in.

14 -

12 4
10
8 4

Level (in)

6 -
4 4
2
0 4

40 Avg Velocity: 2.04 fps  Peak Velocity: 2.55 fps  Min Velocity: 1.32 fps

3.5 1
3.0 1
2.5 4

2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.04 inches I Rain

3.5

3.0 +

25 +

2.0 +

15 +

Flow (mgd)
Rain (in/hr)

1.0 +

05 f.!

0.0 : : : : : : 12
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 1.253 mgd  Peak Flow: 2.134 mgd  Min Flow: 0.374 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 7.83 in.  Peak Level: 10.17 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.04 fps  Peak Velocity: 2.64 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.82 in.

Min Velocity: 1.38 fps

Total Weekly Rainfall: 0.46 inches

3.5

BLFlow

0.0

™

L

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 1

0.5 1

Rain (in/hr)

0.0 : | :
12/15 12/16 12/17 12/18
Avg Flow: 1.230 mgd  Peak Flow: 2.094 mgd

; ; f 1.2
12/19 12/20 12/21
Min Flow: 0.401 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6
WeeKly Level, Velocity an

d Flow Hydrographs

12/22/2014 to 12/29/2014

Mon Tue

Wed Thu

Fri Sat Sun

18 L

16 J Avg Level: 7.55 in.
14
12 4
10 4

8 4

Level (in)

6
4 4
2 |
0 4
4.5 :
40 . Avg Velocity: 2.01 fps
3.5 4
3.0 4
2.5

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T

Peak Level: 10.27 in.

Peak Velocity: 2.68 fps

Lev

Min Level: 4.66 in.

Min Velocity: 1.32 fps

3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0

0.5 1

0.2

Rain (in/hr)

0.0 :
12/22 12/23
Avg Flow: 1.157 mgd

12/24 12/25
Peak Flow: 2.089 mgd

; ; f 1.2
12/26 12/27 12/28
Min Flow: 0.368 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon

Tue

Wed

Thu

Fri

Sat

Sun

18 L

16 4 Avg Level: 7.81 in.
14
12 4
10 4

8 4

Level (in)

6
4 4
2 |
0 4
4.5 :
40 . Avg Velocity: 2.04 fps
3.5 4
3.0 4
2.5

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T

Peak Level: 10.95 in.

1 Lev
Min Level: 4.90 in.

Peak Velocity: 2.64 fps  Min Velocity: 1.38 fps

3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0

0.5 1

Rain (in/hr)

0.0 :
12/29 12/30
Avg Flow: 1.231 mgd

Peak Flow: 2.278 mgd

; ; ; ; f 1.2
12/31 1/1 1/2 1/3
Min Flow: 0.419 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITEG6
WeeKly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 8.08 in. Peak Level: 10.48 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.07 fps  Peak Velocity: 2.69 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.78 in.

Min Velocity: 1.37 fps

Total Weekly Rainfall: 1.76 inches
35

BLFIow|

0.0

3.0

2.5 1

2.0 1

1.5 4

Flow (mgd)

1.0

0.5 1

0.2

0.4

0.6

Rain (in/hr)

0.8

1.0

0.0 : | :
1/5 1/6 17 1/8
Avg Flow: 1.302 mgd  Peak Flow: 2.208 mgd

; ; ; 1.2

Min Flow: 0.401 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 7.72 in.  Peak Level: 10.40 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.05 fps  Peak Velocity: 2.64 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.64 in.

Min Velocity: 1.34 fps

3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 +

0.5 1

Rain (in/hr)

0.0 ] } }
1/12 1/13 1/14 1/15
Avg Flow: 1.219 mgd  Peak Flow: 2.126 mgd

f f f 12
1/16 1/17
Min Flow: 0.381 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6

Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon
18

Tue

Wed

Thu

Fri

Sat

Sun

16 4 Avg Level: 7.68 in.

14 -
12 -
10 -
8

Level (in)

6
4 4
2 |
0 4
4.5 :
40 . Avg Velocity: 2.06 fps
3.5 4
3.0 4
2.5

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T

Peak Level: 10.84 in.

Min Level: 4.58 in.

Lev

Peak Velocity: 2.70 fps

Min Velocity: 1.26 fps

3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 S

0.5 1

0.0 :

Rain (in/hr)

1.2

1/19 1/20
Avg Flow: 1.217 mgd

1/21 1/22
Peak Flow: 2.292 mgd

1/23 1/24
Min Flow: 0.350 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1
16 Avg Level: 7.47 in.  Peak Level: 9.83 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.04 fps  Peak Velocity: 2.60 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.22 in.

Min Velocity: 1.29 fps

Total Weekly Rainfall: 0.09 inches
3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0

0.5 1

Rain (in/hr)

0.0 ] } }
1/26 1/27 1/28 1/29
Avg Flow: 1.159 mgd  Peak Flow: 2.005 mgd

f f f 12
1/30 1/31
Min Flow: 0.309 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 7.51in. Peak Level: 10.08 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.09 fps  Peak Velocity: 2.73 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.42 in.

Min Velocity: 1.25 fps

Total Weekly Rainfall: 0.24 inches
35

I Rain

Flow BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 +

0.5 1

Rain (in/hr)

0.0 ] } }
2/2 2/3 2/5
Avg Flow: 1.200 mgd  Peak Flow: 2.057 mgd

f f f 12
2/6
Min Flow: 0.339 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 7.60 in.  Peak Level: 10.01 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.13 fps  Peak Velocity: 2.75 fps

4.0 4
3.5
3.0
2.5 1

2.0 4

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.55 in.

Min Velocity: 1.31 fps

3.5

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0

0.5 1

Rain (in/hr)

0.0 } } }
2/9 2/10 2/11 2/12
Avg Flow: 1.230 mgd  Peak Flow: 2.191 mgd

; ; f 1.2
2/13 2/14
Min Flow: 0.361 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1

16 Avg Level: 7.56 in.  Peak Level: 10.05 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.17 fps  Peak Velocity: 2.76 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.42 in.

Min Velocity: 1.21 fps

Total Weekly Rainfall: 0.16 inches
3.5

I Rain

BLFIow|

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 +

0.5 1

1 0.2
1 0.4

0.6

Rain (in/hr)

0.8

1.0

0.0 } } }
2/16 2/17 2/18 2/19
Avg Flow: 1.253 mgd  Peak Flow: 2.051 mgd

; ; f 1.2
2/20 2/21
Min Flow: 0.330 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE6

Weekly Level, Velocity and Flow Hydrographs

2/23/2015 to 3/2/2015

Mon Tue Wed Thu

Fri Sat Sun

18 1 1 1
16 Avg Level: 7.80 in. Peak Level: 9.82 in.
14
12 4
10 4

8 4

Level (in)

6 -
4 4
2
0 4

4.5 -

Avg Velocity: 2.17 fps  Peak Velocity: 2.75 fps

4.0 4
3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4
1.0 -
0.5 1

0.0 T T T

Lev

Min Level: 4.53 in.

Min Velocity: 1.36 fps

Total Weekly Rainfall: 0.07 inches
3.5 <

BLFlow

0.0

3.0 +

25 +

2.0 1

1.5 4

Flow (mgd)

1.0 +

0.5 1

Rain (in/hr)

L™ Y os

0.0 ] } }
2/23 2/24 2/25 2/26
Avg Flow: 1.307 mgd  Peak Flow: 2.054 mgd

; ; f 1.2
2/27 2/28
Min Flow: 0.380 mgd
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r@] City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 7

Location: E Gonzales Road and Bahia Drive

Data Summary Report
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7

Site Information

Location: E Gonzales Road and Bahia
Drive

Coordinates: 119.1750° W, 34.2192° N

Rim Elevation: 74 feet

Pipe Diameter: 24 inches

Baseline Flow: 0.333 mgd

Peak Measured Flow: 0.620 mgd

Flow Meter

359

BA+92
S't 7 8 FL1#55.42' (S)
e FL2=55 47" (N)
=978
RIM 3' UNDERGROUND

24"

24" VCP

Sanitary Map Flow Diagram

Street View Plan View
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r*‘ City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Additional Site Photos

Effluent Pipe
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7

Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.335 MGal

Total Period Rainfall: 4.88 inches

Peak Daily Flow: 0.367 MGal

Min Daily Flow: 0.311 MGal

@ Realtime Weekday [ Realtime Weekend

E Realtime Holiday ™ Rainfall

— Baseline

0.0

0.40 ] "
0.35
0.30
0.25
5
S
2 020
S
(=}
T
0.15
0.10
0.05
0.00
O w1 M O~ O d M W N~ O - MmO 1O ~ O W m
I TTTTL<geLLYC NN
I N N N N NN NN NN N N N N N N N
R B R B B I B B = IR A I |
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— City of Oxnard
a4 V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.88 inches Avg Flow: 0.335 mgd Peak Flow: 0.620 mgd Min Flow: 0.017 mgd
I Rain Flow ------- BLFlow
1.00 I 0.0
0.90 I H
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—0.50 1}~ A . : - 0.6 —
2 ! ) ! V. | I &
3040 . : S
L 0.30 S
0.20 + 10 =
0.10 ] i
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7

Baseline Flow Hydrographs
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r& City of Oxnard
an d V&A

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE7

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

30 ] " ' || T- T——O.O
+ 0.2
25 + .
----------------------------------------------------------------- Diameter : === c--rrrslmq g n e e - 04
+ 0.6
20 + _
P R ek o ok o e B e I O e o o P e P I O R e P e I S P 75% of Threshold b |- 4= 1 =< f - b el- 4= ok e taoa bt + 08 £
— ~
= 1Oc
— 15 4 —+ =
2 c
3 1 =
Q 12 8
10 +
4+ 14
+ 1.6
5 4
- 1.8
-’ ++-+-+-+-+-+—+-++-++-++-++-+++++-+-+—++t+t+-+++t+t++++t-—+++++t++t+++++—+++—++++++—++t++-—++—+++t+—+++++++++t+- 20
DA MO N MOLN~NOOSdNT © 0O NS © 0 O NI © 0O d MWK~ d mIWo~o dom
ey dggdgdegeggsgadgeyggegcegeggggegsgggeg
[ VIR & VIR o VN VY o VIR o VI o VY o VAN VIR o VI o VA o VAR e R e O e B e B e R e O e IO e B e A e O e R e O e O e AR e AN 9 NN VY Y NV A oV A VA N Y & N N & R @ VI @ VR Y}
AAd dd ddddd 444 O 00 00 OO0 OO0 OO O O OO O O O o OoOo o o o o o o
e e - Pipe Diameter: 24 inches
Peak Measured Level: 5.92 inches
Peak d/D Ratio: 0.25

V&A Project No. 14-0195 Appendix A



9 VA

City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE7

I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.14 inches
1.00
_ 0.80 ~
= ©
b =
E 0.60 - E
2 0.40 4 <
o ©
o
0.20 -
0.00 } } f f f f f } 1.2
— N ] < To} © ~ 0 o o
- - - - - - - - < I
N N N S N S N N S Q
i i ~ ~ i i ~ ~ I «
Event 1 Detail Graph
0.60 - 0.0
0.50 A ; 0.2
A N i
= 0.40 o . . W ‘ ,'\';;\.-- . | 3 :"" o 0.4 _
O - pw LAY YA ™M =
£ ' " ' S
— 0.30 4 0.6 =
3 \. =
- ©
L
0.20 , 08 X
d 0 J
0.10 ‘ 1.0
0.00 T T 1.2
- N ™ <
- < - -
~ ~ ~ ~
N I o~ N
— — - —
Storm Event I/l Analysis (Rain = 2.14 inches)
Capacity Inflow / Infiltration
Peak Flow: 0.53 mgd Peak I/l Rate: 0.25 mgd
PF: 1.59 Total I/1: 4,000 gallons
Peak Level: 5.76 in
d/D Ratio: 0.24
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 1.7 inches

1.00

0.0
_0.80 - P02
5 L 0.4 £
£ 0.60 S
g L 0.6 =
2 0.40 4 <
o - 08 g
0.20 - 10
0.00 1.2

01/07
01/08 +
01/09 +
01/10 +
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01/12 +
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01/14 +
01/15

Event 2 Detail Graph

0.70 -—W 0.0
|

0.60

Flow (mgd)
Rain (in/hr)

1.2

01/10
01/11 -
01/12 -
01/13 A
01/14

Storm Event I/l Analysis (Rain = 1.70 inches)

Capacity Inflow / Infiltration
Peak Flow: 0.62 mgd Peak I/l Rate: 0.16 mgd
PF: 1.86 Total I/1: 65,000 gallons

Peak Level: 5.40 in
d/D Ratio: 0.23
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A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE7

Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel: 4.40in. PeaklLevel: 5.79in. Min Level: 2.66 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.25 fps  Peak Velocity: 1.54 fps  Min Velocity: 0.72 fps

Level (in)

2.5

2.0

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.14 inches | I Rain

1.0
0.9 +

0.8 +
07 +
0.6+
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04+, ——

Flow (mgd)
Rain (in/hr)

0.3 +
0.2 4t

0.1 +
0.0 ; ; ; ; ; ; 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 0.329 mgd Peak Flow: 0.532 mgd Min Flow: 0.091 mgd
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel: 4.57 in. Peak Level: 5.89in. Min Level: 2.91 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.24 fps  Peak Velocity: 1.51 fps  Min Velocity: 0.75 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 0.47 inches I Rain Flow =------- BLFlow
1-0 -"- 1 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2

12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 0.343 mgd  Peak Flow: 0.545 mgd  Min Flow: 0.105 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | AvgLlevel: 4.60in. Peak Level: 5.87 in. Min Level: 2.90 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.23 fps  Peak Velocity: 1.58 fps  Min Velocity: 0.59 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow
1.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 0.346 mgd  Peak Flow: 0.563 mgd ~ Min Flow: 0.089 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel: 4.27 in. Peak Level: 5.43 in. Min Level: 2.34 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.32 fps  Peak Velocity: 1.80 fps  Min Velocity: 0.70 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

I Rain Flow ------- BLFlow
1.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2
12/29 12/30 12/31 1/1 1/2 1/3 1/4
Avg Flow: 0.335 mgd Peak Flow: 0.562 mgd  Min Flow: 0.092 mgd

V&A Project No. 14-0195 Appendix A



< | City of Oxnard
A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE7

Weekly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel:4.29in. Peak Level: 5.48in. Min Level: 2.18 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.34 fps  Peak Velocity: 2.13 fps  Min Velocity: 0.84 fps

Level (in)
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Total Weekly Rainfall: 1.71 inches I Rain Flow =------- BLFlow |
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s E
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1/5 1/6 17 1/8 1/9 1/10 1/11
Avg Flow: 0.342 mgd  Peak Flow: 0.620 mgd  Min Flow: 0.092 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel:4.33in. PeakLevel: 5.70in. Min Level: 2.22 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.27 fps  Peak Velocity: 1.67 fps  Min Velocity: 0.73 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow
1.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
1/12 1/13 1/14 1/15 1/16 1/17 1/18
Avg Flow: 0.328 mgd  Peak Flow: 0.534 mgd  Min Flow: 0.093 mgd
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City of Oxnard
i V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel: 4.46in. Peak Level: 5.84in. Min Level: 2.70 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.22 fps  Peak Velocity: 1.49 fps  Min Velocity: 0.63 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Flow «----- BLFlow
1.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
1/19 1/20 1/21 1/22 1/23 1/24 1/25
Avg Flow: 0.331 mgd  Peak Flow: 0.549 mgd  Min Flow: 0.084 mgd
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rd l V . o F)ity (?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel: 4.45in. Peak Level: 5.92in. Min Level: 2.76 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.25 fps  Peak Velocity: 1.67 fps  Min Velocity: 0.74 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 0.09 inches I Rain Flow =------- BLFlow
1.0 L 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2
1/26 1/27 1/28 1/29 1/30 1/31 2/1
Avg Flow: 0.338 mgd Peak Flow: 0.579 mgd  Min Flow: 0.102 mgd
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rd l V . o F)ity (?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel:4.43in. Peaklevel: 5.91in. Min Level: 2.66 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.22 fps  Peak Velocity: 1.57 fps  Min Velocity: 0.72 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 0.24 inches I Rain Flow =------- BLFlow

1.0 .r. 0.0

0.9 4+

0.8 +
0.7 +
0.6 +
0.5 1 - {06
0.4 + \ , ' :

Flow (mgd)
Rain (in/hr)

0.3
0.2
0.1+ : :
0.0 : : : : : : 12
2/2 2/3 2/4 2/5 2/6 2/7 2/8
Avg Flow: 0.329 mgd  Peak Flow: 0.556 mgd  Min Flow: 0.090 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

Fri Sat Sun

. . .
13 | Avg Level: 4.43 in.  PeakLevel: 5.83 in.
8 4
7 4
6 4
54
4
34
2 4
1 4
04

Level (in)

3.0 -

Avg Velocity: 1.24 fps  Peak Velocity: 1.61 fps

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T

Lev

Min Level: 2.74 in.

Min Velocity: 0.12 fps

1.0

BLFlow

0.0

0.9 +
0.8 +
0.7 4+
0.6 +
0.5 + (
0.4 +

Flow (mgd)

0.3 -
0.2 1
0.1 +

0.6

Rain (in/hr)

0.8

0.0 : | :
2/9 2/10 2/11 2/12
Avg Flow: 0.334 mgd  Peak Flow: 0.568 mgd

; ; f 1.2
2/13 2/14 2/15
Min Flow: 0.017 mgd
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rd l V . o F)ity (?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 7
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun

10 1 1 1 1 1 1 Lev
o | Avglevel:4.37 in. Peak Level: 5.68in. Min Level: 2.61 in.

8 4
7 4
6 -
5
4 4
3 4
2
14
0 4

Avg Velocity: 1.26 fps  Peak Velocity: 1.56 fps  Min Velocity: 0.47 fps

Level (in)

2.5

2.0 1

1.5 4

Velocity (fps)

1.0

0.5 1

0.0 T T T T T T 1

Total Weekly Rainfall: 0.17 inches I Rain Flow =------- BLFlow |

1.0 77 °°

0.9 4+

0.8 + 792

07 4+ 1 o4
0.6 +
0.5 + q {06

0.4 4 fnm . : . =

ol N Y 1 VA

Flow (mgd)
Rain (in/hr)

0.3 A : 0.8

0.2 10
0.1 +
0.0 ; ; ; ; ; ; 1 1.2
2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 0.331 mgd Peak Flow: 0.567 mgd  Min Flow: 0.063 mgd
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& City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE7
WeeKly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015
Mon Tue Wed Thu Fri Sat Sun
10 1 1 1 1 1 1 Lev
o | Avglevel:4.35in. Peak Level: 5.73in. Min Level: 2.62 in.
8 4
7 4
T 61
° 27
>
8 44
3 4
2 4
1
[
Avg Velocity: 1.26 fps  Peak Velocity: 1.58 fps  Min Velocity: 0.76 fps
2.5 4
% 2.0 1
e
2 15 4
(&)
[=]
©
> 1.0
0.5 A
0.0 T T T T T T 1
Total Weekly Rainfall: 0.06 inches I Rain Flow ------- BLFlow
1.0 0.0
{1 0.2
=~ 104 —~
T e
0 ~
E - ‘ | o 0.6 E
] . - B c
° N e T vty At —
= £, 108 @
w.l n:' ] 10
0.0 ; ; ; ; ; ; 1.2
2/23 2/24 2/25 2/26 2/27 2/28 3/1

Avg Flow: 0.328 mgd Peak Flow: 0.533 mgd  Min Flow: 0.097 mgd
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r@ City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 8

Location: J Street, between Spruce Street and Teakwood Street

Data Summary Report

2 W Gonzales Ad—5 3o 2 i £ Gonzales Ad
z L)
® Soitag Site 7 :
 Lak i 3
Site 9 o
J < Z z
Daris -Ave: | T 3 3]
- “\\ 2 £ Coloma-Rd 3 I?ammah
., 3 e.50)
1 ]
~ L W2nd St o Sturgis Rd
hdalay, County, Park ™, ‘ Hir 10 =) Il
\ Oxnard Airport RO (39) (z4)
'{; \l ;‘ [ w
% \ % 4 Ihys @
\ % \ b3 ¢ S' s
= 3 .. ite 6 3
“51.,, %‘ X —0 W.Wooley.Rd- ;é B dif’ £ \Wooley Ad 3
b\ ¥ : 2 B
a=a NI 2 3
Site 10 5 Site 5 o o
— '@;rr-lr:m St < p * — \\f,\'
by N
s P L A
o = | a H (1) &
W.Channelslands Blvd Z' @ = ?\QP'
E | u b W 7]
Site 8 o 2
o Seabee Golf Course . 2 ¢ z
T v 5 5
3 ) & 2 [-4 o ]
g & 2 2
e ! - -v
Z] i Oxnard College (#) & 2
FiBardRd:o posdRd Batd id—, ~ Efting Rd
hannel g 2
Islands Beach o
Nam 2
! H 3 )
7 Site 4a [ Site 3 12
= =
¥ Porigdienerse- @)} £ Hueneme Rd
Sited =L z
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< )
Port Huenene Beach Park S'Le 1
l > g
LEGEND ;
z &
@) Flow Meter 1

Vicinity Map: Site 8
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8

Site Information

Location: J Street, between Spruce
Street and Teakwood Street

Coordinates: 119.1857° W, 34.1716° N
Rim Elevation: 25 feet

Pipe Diameter: 27 inches

Baseline Flow: 1.638 mgd

9 Bk e o e

Peak Measured Flow: 4.540 mgd e
Satellite Map

16 319 i 262 247
L J/FU_-!_"’?' | | : Flow Meter

AN12
=122 ir 333 FL1=0492 y 260 249

5 44°

258 251 27!:

Sanitary Map Flow Diagram

Street View Pla View
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Additional Site Photos

Effluent Pipe

Influent Pipe
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r‘ City of Oxnard
-y | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.799 MGal  Peak Daily Flow: 2.602 MGal  Min Daily Flow: 1.381 MGal

Total Period Rainfall: 4.78 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
3.00 1 'R I 1 I [ 0.0
+ 0.5
2.50
+ 1.0
4 15
2.00 - =
- 420 m
© — — o
L] - E
2 150 25 =
3 =
c <
u 30 3
o
1.00
35
4.0
0.50
45
0.00 5.0
299953388583 3382993¢988 8 3€8852L5292489523888
H§§§§§§§§§§§ T I I I I I IIITIT I I I I I I
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— City of Oxnard
n 4 V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.78 inches Avg Flow: 1.799 mgd Peak Flow: 4.540 mgd Min Flow: 0.401 mgd
I Rain Flow ------- BLFlow
5.00 . 0.0
450 ] w
4.00 T02
T 3.50 =
T+ 04X
£3.00 =
3 250 1. \ A M S : A Ik A NANLERAAS . 1 A ] 06 =
2200 M MIMY - ; AN AELEE YL ¢ : SR8 g <
b 5 ne H C o o 1 o g (4 Al o
" 150 ] ! : 08.=
o
1.00 o | I 4 1.0
0.50 - ] H : X . [ t ' s " 1 b . : 14 - v 4 V)
¢o00 +—4w—++—"~+—+~+—+~+—+t+t+t+t+t+t+——+—t—t—tt+tttt+t+++t++F—t———F—1 12
12/9 12/11 12/13 12/15 12/17 12/19 12/21 12/23 12/25 12/27 12/29 12/31 1/2 1/4 1/6 /8 1/10 1/12 1/14 1/16
(Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri)
5.00 Y T T 0.0
4.50
4.00 0.2 .
5 350 04<
0 3.00 £
=250 +-f. : i LN | 06—
2200 oy, J . . A 8
= ; ' ' ; b u 0.8 €
150 =
o
1.00 l 1.0
0.50
¢o0 +—4~+—-"+—+—-—+—+—+—+—+—+—t+t++t+t+—++t+—+—+—ttt++tt++++—++—++—++——+—+ 12

/18 1/20 1/22 1/24 1/26 1/28 1/30 2/1 2/3 2/5 2/7 2/9 2/11 2/13 2/15 2/17 2/19 2/21 2/23 2/25
(Sun)  (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed)
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rq City of Oxnard
a d V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Baseline Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday ——Sunday
3.00 -
Baseline Flow:
1.64 mgd
2.50 -~
2.00 -~
=
ab
E
;1.50—
°
T
1.00 -
0.50 ~
OOO T T T T T T T T T T T T T T T T T T T T T T T 1
O O O O O O O O O OO O O 0O O O O O O O O O O O
Q9 99 S 9999 99999 S 9 99 S S 9 9 9 9
O 04 N O < 10 © &~ 0 O O d N M < 1O © ~ 0 0O O d N M
A d d 93 93 9 d 9 9 9 d N N A
Time of Day
Appendix A
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raa City of Oxnard
. g V&A

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 8

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

30 T " ' T T T——O.O
---------------------------------------------------------------- Diameter + == <=t mssrsea i s p e 0.2
25 +
4 04
o0 bkt bl b L L L L L L L L L 75% Of ThreShold.r == 4 = b elxdoboladetelt bl ol T 06
= 4 08 =
— ~
:15 10'E
2 c
3 =
Q 1+12¢8
10
- 1.4
- 1.6
5 1
+ 18
-’ ++-+-+-+-+-+—+-++-++-++-++-+++++-+-+—++t+t+-+++t+t++++t-—+++++t++t+++++—+++—++++++—++t++-—++—+++t+—+++++++++t+- 20
DA MO N MOLN~NOOSdNT © 0O NS © 0 O NI © 0O d MWK~ d mIWo~o dom
eyIgggdgggggeegggggygggdgggegggedggggey
[ VIR & VIR o VN VY o VIR o VI o VY o VAN VIR o VI o VA o VAR e R e O e B e B e R e O e IO e B e A e O e R e O e O e AR e AN 9 NN VY Y NV A oV A VA N Y & N N & R @ VI @ VR Y}
AAd dd ddddd 444 O 00 00 OO0 OO0 OO O O OO O O O o OoOo o o o o o o
e e - Pipe Diameter: 27 inches
Peak Measured Level: 15.5 inches
Peak d/D Ratio: 0.57
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| City of Oxnard
2 V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.07 inches

5.00

4.00 +

3.00 +

2.00 -

Flow (mgd)
Rain (in/hr)

1.00

0.00

12/11
12/18 +
12/19 +
12/20

Event 1 Detail Graph
5.00

4.50 +
4.00 +
3.50 +
3.00 +
2.50 +

Flow (mgd)

2.00 A

Rain (in/hr)

1.2

12/11
12/12
12/13

12/14

Storm Event I/l Analysis (Rain = 2.07 inches)

Capacity Inflow / Infiltration
Peak Flow: 4.54 mgd Peak I/l Rate: 3.73 mgd
PF: 2.77 Total I/1: 981,000 gallons

Peak Level: 15.45 in
d/D Ratio: 0.57
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e . City of Oxnard
| - V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 1.67 inches

5.00 0.0
__4.00 - r02
b L 0.4 =
£ 3.00 + >
g - 0.6 =
2 200 1 <
w - 0.8 &u

i \l

1.00 \J L 10

0.00 } } f f f f } 1.2

~ 0 o o - N ] < Te]

o o o < - < - - -

= = = = -~ = ) -~ =

o o o o o o o o o
Event 2 Detail Graph

4.00 -—W 0.0

3.50 '

3.00
= 2.50 + =
o =
S =
— 2.00 -+ =
3 =
o ] ©
w 1.50 o

1.00 S

0.50 A

0.00 T T r 1.2
o — 9] ™ <
- - - - -
= = ) ) )
o o o o o

Storm Event I/l Analysis (Rain = 1.67 inches)

Capacity Inflow / Infiltration
Peak Flow: 3.52 mgd Peak I/l Rate: 1.20 mgd
PF: 2.15 Total I/1: 791,000 gallons

Peak Level: 12.65 in
d/D Ratio: 0.47

V&A Project No. 14-0195 Appendix A



rd l V . o F)ity (?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 9.37 in. Peak Level: 15.45in. Min Level: 5.64 in.

16
14 4
12 1
10 4
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.55 fps  Peak Velocity: 3.03 fps  Min Velocity: 1.75 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5 1
0.0 T T T T T T 1

Flow «----- BLFlow

Total Weekly Rainfall: 2.07 inches | I Rain

5.0
45 1

40+
351
3.0 +
25 1 o
20 + -

Flow (mgd)
Rain (in/hr)

15 +
1.0

0.5 4+
0.0 f f f f f f 1.2
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 2.096 mgd  Peak Flow: 4540 mgd  Min Flow: 0.683 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.86 in. Peak Level: 11.46 in. Min Level: 5.07 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.48 fps  Peak Velocity: 2.99 fps  Min Velocity: 1.67 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 4
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Total Weekly Rainfall: 0.48 inches I Rain Flow =------- BLFlow
5-0 -"'- T 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2

12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 1.886 mgd Peak Flow: 3.067 mgd  Min Flow: 0.556 mgd
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ral City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.70 in. Peak Level: 11.37 in. Min Level: 4.93 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.51 fps  Peak Velocity: 3.09 fps  Min Velocity: 1.72 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Flow «----- BLFlow
5.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
12/22 12/23 12/24 12/25 12/26 12/27 12/28
Avg Flow: 1.874 mgd  Peak Flow: 3.150 mgd  Min Flow: 0.552 mgd
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ral City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.71in. Peak Level: 11.97 in. Min Level: 5.05 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.52 fps  Peak Velocity: 3.10 fps  Min Velocity: 1.82 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Flow «----- BLFlow
5.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2
12/29 12/30 12/31 1/1 1/2 1/3 1/4
Avg Flow: 1.888 mgd Peak Flow: 3.289 mgd  Min Flow: 0.616 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
WeeKly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu

20 1 1 1

Fri Sat Sun

18 J Avg Level: 8.79 in. Peak Level: 12.65 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Level (in)

5.0 -

Avg Velocity: 2.52 fps  Peak Velocity: 3.05 fps

4.5 4
4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T

Lev

Min Level: 4.96 in.

Min Velocity: 1.86 fps

Total Weekly Rainfall: 1.67 inches

BLFIow|

0.0

Flow (mgd)

0.2

0.4

0.6

Rain (in/hr)

0.8

1.0

1/5 1/6
Avg Flow: 1.899 mgd

1/8
Peak Flow: 3.519 mgd

; ; ; 1.2

Min Flow: 0.605 mgd
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ral City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.51in. Peak Level: 11.26 in. Min Level: 4.63 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.48 fps  Peak Velocity: 3.18 fps  Min Velocity: 1.75 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Flow «----- BLFlow
5.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2
1/12 1/13 1/14 1/15 1/16 1/17 1/18
Avg Flow: 1.796 mgd Peak Flow: 2.990 mgd  Min Flow: 0.526 mgd
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.30 in. Peak Level: 11.02in. Min Level: 4.33 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.38 fps  Peak Velocity: 3.02 fps  Min Velocity: 1.63 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Flow «----- BLFlow
5.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
1/19 1/20 1/21 1/22 1/23 1/24 1/25
Avg Flow: 1.679 mgd  Peak Flow: 2.934 mgd  Min Flow: 0.451 mgd

V&A Project No. 14-0195 Appendix A



ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 7.96 in. Peak Level: 10.58 in. Min Level: 4.15 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.30 fps  Peak Velocity: 3.05 fps  Min Velocity: 1.48 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Total Weekly Rainfall: 0.09 inches I Rain Flow =------- BLFlow
5.0 L 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
1/26 1/27 1/28 1/29 1/30 1/31 2/1
Avg Flow: 1.539 mgd  Peak Flow: 2.741 mgd  Min Flow: 0.401 mgd

V&A Project No. 14-0195 Appendix A



ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.29 in. Peak Level: 11.79 in. Min Level: 4.35 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.30 fps  Peak Velocity: 3.00 fps  Min Velocity: 1.50 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Total Weekly Rainfall: 0.23 inches I Rain

Flow «----- BLFlow

Flow (mgd)
Rain (in/hr)

2/2 2/3 2/4 2/5 2/6 2/7 2/8
Avg Flow: 1.625 mgd  Peak Flow: 3.139 mgd  Min Flow: 0.432 mgd

V&A Project No. 14-0195 Appendix A



ral City of Oxnard
e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu Fri Sat Sun

20 1 1 1 1 1 1 Lev
18 J Avg Level: 8.44 in. Peak Level: 11.33in. Min Level: 4.76 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

45 Avg Velocity: 2.50 fps  Peak Velocity: 3.06 fps  Min Velocity: 1.71 fps

Level (in)

4.0 4
3.5 1
3.0 1
2.5 4
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T T T T 1

Flow «----- BLFlow
5.0 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2
2/9 2/10 2/11 2/12 2/13 2/14 2/15
Avg Flow: 1.789 mgd Peak Flow: 2.991 mgd Min Flow: 0.530 mgd

V&A Project No. 14-0195 Appendix A
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu

20 1 1 1

Fri Sat Sun

18 | AvgLevel: 8.42in. Peak Level: 11.24 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Level (in)

5.0 -

Avg Velocity: 2.50 fps  Peak Velocity: 3.30 fps

4.5 4
4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T

Lev

Min Level: 4.50 in.

Min Velocity: 1.77 fps

Total Weekly Rainfall: 0.19 inches

BLFIow|

0.0

Flow (mgd)

bl
41 0.2

0.4

0.6

Rain (in/hr)

0.8

1.0

0.0 } f f

2/16 2/17
Avg Flow: 1.795 mgd

2/18 2/19
Peak Flow: 3.032 mgd

; ; f 1.2
2/20 2/21
Min Flow: 0.524 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 8

Weekly Level, Velocity and Flow Hydrographs

2/23/2015 to 3/2/2015

Mon Tue Wed Thu
20 1 1 1

Fri Sat Sun

18 J Avg Level: 8.20 in. Peak Level: 11.08 in.

16
14 4
12 4
10 ~
8 4
6 -
4 4
2
0 4

Level (in)

5.0 -

Avg Velocity: 2.47 fps  Peak Velocity: 3.11 fps

4.5 4
4.0 4
3.5 1
3.0 1
2.5 1
2.0 -

Velocity (fps)

1.5 4
1.0 4
0.5
0.0 T T T

1 1 1 Lev

Min Level: 4.33 in.

Min Velocity: 1.86 fps

Total Weekly Rainfall: 0.05 inches

Flow «----- BLFlow

0.0

Flow (mgd)

.“

Rain (in/hr)

0.0 } f f

2/23 2/24 2/25 2/26
Avg Flow: 1.708 mgd  Peak Flow: 2.929 mgd

; ; ; 1.2
2/27 2/28 3/1

Min Flow: 0.494 mgd

V&A Project No. 14-0195
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r@ City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 9

Location: N Ventura Road, between Devonshire Drive and Doris
Avenue

Data Summary Report

2 W Gonzales Ad—5 3o 2 i £ Gonzales Ad
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[ o _5} = " =
i Lake s SIta 9 SIte 7 z
1 , o . 2 H
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1 ]
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'{; \l ;‘ [ w
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e \ = » g
) 2 \ a W, e =
“51.,, %‘ 3 —0 W.Wooley.Rd- ;é B dif’ £ \Wooley Ad 3
s\ %,{ o = v
=4 N[ s
it - -4 - o 5
Site 10 5 Site 5 o o
— '@;rr-lr:m St < p < — \\f,\'
g = P
Sy B | E i { 1‘\ ,:55'
Nbuhannel Islands'Blvd » o X ?\?P
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| Site8 | :
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hannel g 2
Islands Beach o
i 2
! H 3 )
7 Site 4a [ Site 3 12
- =
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| P g
LEGEND ;
z g
@) Flow Meter 1

Vicinity Map: Site 9
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9

Site Information

Location:

Coordinates:
Rim Elevation:
Pipe Diameter:

Baseline Flow:

Peak Measured Flow:

N Ventura Road, between
Devonshire Drive and Doris
Avenue

119.1946° W, 34.2103° N
54 feet

42 inches

2.306 mgd

4.053 mgd

\ | FL1 44 73 Flow Meter
N C=6.67_~ ¥

S | AB+473
| o— 3 80+ - | FL1=3973
; al [ FL2=39.73
o e i
?D ; 2 g: C=6.6]
J DR. 3 ARAR2 |
- 1 L FLIs4I0(N) |
——8 | FLz “;'! D% W) RWCO3
i" C=6 4-,.'\,13,\. FL1=3891
] 2 TARABT T I | FLz=2881
;' i | FLIZ43.8'(S) : .
I. ) | e = 202 2 - s'te 9
{ y}'——m—- ™~ ”
i i | = 7 o I
-] ( : |
=l (9 E FA-TY )
Sanitary Map

Street View Plan View
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r-‘ City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Additional Site Photos

Effluent Pipe

V&A Project No. 14-0195 Appendix A S9-3



r‘ City of Oxnard
-y | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.254 MGal  Peak Daily Flow: 2.741 MGal = Min Daily Flow: 1.934 MGal

Total Period Rainfall: 4.74 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
3.00 1 'R I 1 I I 0.0
H + 0.5
2.50
-— — -— -— ! + 1.0
1.5
2.00
— 20 T
= kel
©
S <
2 150 25 =
3 =
c <
u 30 3
o
1.00
35
4.0
0.50
45
0.00 5.0
299953388583 3382993¢988 8 3€8852L5292489523888
ﬁ§§§§§§§§§§§ T I I I I I IIITIT I I I I I I
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9
Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.74 inches Avg Flow: 2.254 mgd Peak Flow: 4.053 mgd Min Flow: 0.677 mgd

N Rain Flow =------- BLFlow
7.00 Y w m 0.0
6.00 ' =+ 0.2
T 500 1osg
E 400 =
: . i ; )W 1 0.6 =
2 3.00 dl IEEEER RN AE AR | ' =
—_ Y K ‘A N l 1 Y=
T8 : v ] k . v . = - 0.8 £
2.00 ©
. . o
1.00 - - ! d U U ¥ ¥ : ) 4 10
°co00 +—4+—~"F—"r"r+—4+—+—+—-~+—+—+—+—t+t+t++t+t++—+—+—+++++—+—+—+—+——+—+—+ —— 12
12/9 12/11 12/13 12/15 12/17 12/19 12/21 12/23 12/25 12/27 12/29 12/31 1/2 1/4 1/6 /8 110 1/12 1714 1/16
(Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Wed)  (Fri)
7.00 | T l..l.. 0.0
6.00 0.2
s 5.00 0.4 E
4.00 =
£ 0.6 —
2 3.00 ©
2 v / 08 c
1 2.00 ‘©
o
1.00 I 1.0
°oo0 +—4+—-"-~4+—-""14+-—-—"+—"-"+—-~4+—-"1-—-"+—"+—""4+—"+—+—tttttt t+t+ ——— 1.2
1/18 1/20 1/22 1/24 1/26 1/28 1/30 2/1 2/3 2/5 2/7 2/9 2/11  2/13 2/15 2/17 2/19 2/23 2/25
(Sun)  (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Sat) (Mon) (Wed) (Fri) (Sun) (Tue) (Thu) (Mon) (Wed)
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9

Baseline Flow Hydrographs

4.00

3.50 ~

3.00

2.50

2.00

Flow (mgd)

1.50

1.00

0.50 A~

—— Mon-Thurs

——Friday

——Saturday

Sunday

/
aVnd \\/\\
/ T

Baseline Flow:
2.31 mgd

0.00

0:00
1:00
2:00 7

3:00 1

4:00 T

5:00 1

6:00 1

7:00 T

8:00 1

9:00 7
10:00 T

11:00 T
12:00 T
13:00 T

Time of Day

14:00 7

15:00 T

16:00 7

17:00 T

18:00 T

19:00 T
20:00 T
21:00 A
22:00 T
23:00
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r& City of Oxnard
an d V&A

Sewer Flow Monitoring and Inflow / Infiltration Study
SITE9

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

45 . - '. i T T—-o.o
---------- I “1-l-F-l-1-t-[-1-t -|Diameter 1 -k A-t-F-1-F--1-F-[-1-F-[-1-F-l-1-1-F1-t-F1-1-F1T-F
40 4+ + 0.2
35 L 4 0.4
---------------------------------------------------------------------------- 75% of Threshold - -/~ -+ =< 4-r--{-1-F+-1-14-t-}--1-4 0.6
30 + 0 _
< 408 =
c
= 25 + 1OE
© T ¢
> 20 + =
Q 1+12¢8
15 +
4+ 14
10 + 1 16
-’ ++-+-+-+-+-+—+-++-++-++-++-+++++-+-+—++t+t+-+++t+t++++t-—+++++t++t+++++—+++—++++++—++t++-—++—+++t+—+++++++++t+- 20
DA MO N MOLN~NOOSdNT © 0O NS © 0 O NI © 0O d MWK~ d mIWo~o dom
ey dggdgdegeggsgadgeyggegcegeggggegsgggeg
[ VIR & VIR o VN VY o VIR o VI o VY o VAN VIR o VI o VA o VAR e R e O e B e B e R e O e IO e B e A e O e R e O e O e AR e AN 9 NN VY Y NV A oV A VA N Y & N N & R @ VI @ VR Y}
AAd dd ddddd 444 O 00 00 OO0 OO0 OO O O OO O O O o OoOo o o o o o o
e e - Pipe Diameter: 42 inches
Peak Measured Level: 9.48 inches
Peak d/D Ratio: 0.23
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= City of Oxnard
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Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.06 inches

) =
ad N
E <
z £
w o
0.00 } } } } } } f f 1.2
1 AN (¢0] < To] o N~ o0 (o)} o
-~ \al 1 1 -~ & - 1 - N
S N N N S S N N S N
~— ~— i <~ ~— ~— i i i i
Event 1 Detail Graph
4.00
3.50 4
3.00 4
= 2.50 ~ =
'80 =
S =
— 2.00 A =
5 <
T 1.50 <
1.00 A
0.50 1
0.00 1.2

12/11

12/12 4
12/13
12/14

Storm Event I/l Analysis (Rain = 2.06 inches)

Capacity Inflow / Infiltration
Peak Flow: 3.47 mgd Peak I/l Rate: 1.88 mgd
PF: 1.50 Total I/1: 386,000 gallons

Peak Level: 8.59 in
d/D Ratio: 0.20
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| - V&A

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 1.62 inches

7.00 .

TR o0
6.00 + .
) =
b =
E 5
H <
- x
0.00 } f f f f f } 1.2
~ 0 o o - N ] < Te]
o o o < - < - - -
= = = = -~ = ) -~ =
o o o o o o o o o
Event 2 Detail Graph
4.50
4.00
3.50
3.00 A
-c S
kN | e
LE, 2.50 E
2 2.00 - <
- ©
L
1.50 A e
1.00 ~
0.50 o
0.00 T T T 1.2
o — 9] ™ <
- - - - -
= = ) ) )
o o o o o
Storm Event I/l Analysis (Rain = 1.62 inches)
Capacity Inflow / Infiltration
Peak Flow: 4.05 mgd Peak I/l Rate: 0.84 mgd
PF: 1.76 Total I/1: 475,000 gallons

Peak Level: 9.48 in
d/D Ratio: 0.23
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-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu Fri Sat Sun

16 1 1 1 1 1 1 Lev
14 Avg Level: 6.72 in. Peak|Level: 8.59 in. Min Level: 3.97 in.

12 4
10 4

8

Level (in)

6 4
4
2

0 -

Avg Velocity: 3.40 fps  Peak Velocity: 3.90 fps  Min Velocity: 2.69 fps

6.0
5.0
4.0

- \WWWW

2.0 4

Velocity (fps)

1.0 -

0.0 T T T T T T 1

Total Weekly Rainfall: 2.06 inches | I Rain Flow =------- BLFlow
7.0 0.0
I' L |

Flow (mgd)
Rain (in/hr)

20 +

1047

0.0 : : : : : : 12
12/8 12/9 12/10 12/11 12/12 12/13 12/14
Avg Flow: 2.249 mgd  Peak Flow: 3.468 mgd  Min Flow: 0.815 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun

16 1 1 1 1 1 1 Lev
" Avg Level: 6.30 in. Peak|Level: 8.31in. Min Level: 3.78 in.

12 4
10 4

8

Level (in)

6 4
4
2
04

7.0 +

Vel
Avg Velocity: 3.37 fps  Peak Velocity: 3.84 fps  Min Velocity: 2.50 fps

6.0
5.0
4.0

2.0 4

Velocity (fps)

1.0 -

0.0 T T T T T T 1

Total Weekly Rainfall: 0.48 inches I Rain Flow =------- BLFlow

7.0 T 0.0
6.0 4+

Flow (mgd)
Rain (in/hr)

20 ¢

1.0 +\

0.0 ; ; ; ; ; ; 1.2
12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 2.035 mgd Peak Flow: 3.230 mgd  Min Flow: 0.758 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9

Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue

Wed Thu Fri Sat Sun

16 L

Avg Level: 6.47 in.
14 -

12 4
10 4

8

Level (in)

6
4 4
2
0 4
7.0 4
Avg Velocity: 3.33 fps
6.0
5.0
4.0 1

3.0 1

Velocity (fps)

2.0 4

1.0 -

0.0 T

Peak Level: 8.35 in.

Lev
Min Level: 3.92 in.

Peak Velocity: 3.99 fps  Min Velocity: 2.41 fps

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

0.0 :

12/22 12/23
Avg Flow: 2.100 mgd

; ; ; ; f 1.2
12/24 12/25 12/26 12/27 12/28
Peak Flow: 3.504 mgd Min Flow: 0.790 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9

Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon Tue

Wed Thu Fri Sat Sun

16 L

Avg Level: 6.69 in.
14 4
12 4
10 4

8

Level (in)

6
4 4
2
0 4
7.0 4
Avg Velocity: 3.26 fps
6.0
5.0
4.0 1

3.0 1

Velocity (fps)

2.0 4

1.0 -

0.0 T

Peak Level: 8.91 in.

Lev
Min Level: 4.22 in.

Peak Velocity: 3.96 fps  Min Velocity: 2.33 fps

BLFlow

0.0

Flow (mgd)

Rain (in/hr)

0.0 :

12/29 12/30
Avg Flow: 2.168 mgd

f f f f f 12
12/31 1/1 1/2
Peak Flow: 3.623 mgd  Min Flow: 0.800 mgd

V&A Project No. 14-0195
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE9
WeeKly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu

Fri Sat Sun

16 1 1 1
" Avg Level: 6.95 in. Peak Level: 9.48 in.
12 4
10 4

8

Level (in)

6
4
2
04

7.0 +

Avg Velocity: 3.16 fps  Peak Velocity: 4.00 fps

6.0
5.0
4.0

3.0 1

Velocity (fps)

2.0 4

1.0 -

0.0 T T T

Lev

Min Level: 4.07 in.

Min Velocity: 2.05 fps

Total Weekly Rainfall: 1.62 inches

BLFIow|

0.0

Flow (mgd)

1 0.2

1 0.4

0.6

Rain (in/hr)

0.8

1.0

1/5 1/6
Avg Flow: 2.221 mgd

1/7 1/8
Peak Flow: 4.053 mgd

; ; ; 1.2

Min Flow: 0.677 mgd

V&A Project No. 14-0195

Appendix A



% VeA

City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon Tue Wed Thu

16 1 1 1

Fri Sat Sun

" Avg Level: 7.09 in. Peak Level: 9.01 in.

12 4
10

8

Level (in)

6 4
4
2
04

7.0 +

Avg Velocity: 3.29 fps  Peak Velocity: 3.97 fps

6.0
5.0
4.0

3.0 1

Velocity (fps)

2.0 4

1.0 -

0.0 T T T

Lev

Min Level: 4.53 in.

Min Velocity: 2.41 fps

BLFlow

0.0

Flow (mgd)

0.0 } f f

Rain (in/hr)

1.2

1/12 1/13 1/14 1/15
Avg Flow: 2.354 mgd  Peak Flow: 3.807 mgd

1/16 1/17
Min Flow: 0.871 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue Wed Thu

16 1 1 1

Fri Sat Sun

" Avg Level: 7.04 in. Peak Level: 8.91 in.

12 4
10

8

Level (in)

6 4
4
2
04

7.0 +

Avg Velocity: 3.28 fps  Peak Velocity: 3.87 fps

6.0
5.0
4.0

3.0 1

Velocity (fps)

2.0 4

1.0 -

0.0 T T T

Lev

Min Level: 4.38 in.

Min Velocity: 2.28 fps

BLFlow

0.0

Flow (mgd)

0.0 } f f

Rain (in/hr)

1.2

1/19 1/20 1/21 1/22
Avg Flow: 2.330 mgd  Peak Flow: 3.566 mgd

1/23 1/24
Min Flow: 0.792 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu

Fri Sat Sun

16 1 1 1
" Avg Level: 6.99 in. Peak Level: 8.81 in.
12 4
10 4

8

Level (in)

6 4
4
2
04
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Avg Velocity: 3.26 fps  Peak Velocity: 3.88 fps

6.0
5.0
4.0

3.0

Velocity (fps)

2.0 4

1.0 -

0.0 T T T

Lev

Min Level: 4.48 in.

Min Velocity: 2.23 fps

Total Weekly Rainfall: 0.10 inches

I Rain

Flow BLFlow

0.0

Flow (mgd)

Rain (in/hr)

1/26 1/27
Avg Flow: 2.289 mgd

1/29
Peak Flow: 3.598 mgd

f f f 12
1/30 1/31
Min Flow: 0.793 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu

16 1 1 1

Fri Sat Sun

" Avg Level: 6.98 in.  Peak Level: 9.29 in.

12 4
10

8

Level (in)

6 4
4
2
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Avg Velocity: 3.28 fps  Peak Velocity: 3.88 fps
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0.0 T T T
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Min Level: 4.36 in.

Min Velocity: 2.37 fps

Total Weekly Rainfall: 0.22 inches

I Rain

Flow BLFlow

0.0

Flow (mgd)

0.0 } f f

-

Rain (in/hr)

1.2

2/2 2/3
Avg Flow: 2.304 mgd

2/4 2/5
Peak Flow: 3.925 mgd

2/6
Min Flow: 0.840 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
2/9/2015 to 2/16/2015

Mon Tue Wed Thu

16 1 1 1

Fri Sat Sun

" Avg Level: 7.09 in. Peak Level: 8.93 in.
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Level (in)
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Avg Velocity: 3.29 fps  Peak Velocity: 3.83 fps
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Min Level: 4.41 in.

Min Velocity: 2.26 fps

BLFlow

0.0

Flow (mgd)

0.0 } f f

Rain (in/hr)

1.2

2/9 2/10 2/11 2/12
Avg Flow: 2.355 mgd  Peak Flow: 3.667 mgd

2/13 2/14
Min Flow: 0.792 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu

Fri Sat Sun

16 1 1 1
" Avg Level: 7.12 in. Peak Level: 9.03 in.
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Avg Velocity: 3.28 fps  Peak Velocity: 3.87 fps
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0.0 T T T

Lev

Min Level: 4.56 in.

Min Velocity: 2.36 fps

Total Weekly Rainfall: 0.21 inches

BLFIow|

0.0

Flow (mgd)

]

0.2
1 0.4

0.6

Rain (in/hr)

0.8

1.0

0.0 } f f

2/16 2/17
Avg Flow: 2.376 mgd

2/18 2/19
Peak Flow: 3.799 mgd

; ; f 1.2
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Min Flow: 0.878 mgd
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e r V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 9
Weekly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015

Mon Tue Wed Thu Fri Sat Sun

16 1 1 1 1 1 1 Lev

" Avg Level: 7.03 in. Peak|Level: 8.73 in. Min Level: 4.56 in.

12 4
10

8

Level (in)
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4
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0 -

Avg Velocity: 3.21 fps  Peak Velocity: 3.81 fps  Min Velocity: 2.29 fps

6.0

5.0 1

4.0 4
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Velocity (fps)
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1.0 -
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Total Weekly Rainfall: 0.05 inches I Rain Flow =------- BLFlow
7.0 1w 0.0

Flow (mgd)
Rain (in/hr)

0.0 : : : : : : 12
2/23 2/24 2/25 2/26 2/27 2/28 3/1
Avg Flow: 2.272 mgd  Peak Flow: 3.528 mgd  Min Flow: 0.841 mgd
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r@ City of Oxnard
a A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

City of Oxnard
Sanitary Sewer Flow Monitoring
Temporary Monitoring: December, 2014 through February, 2015

Monitoring Site: Site 10

Location: West of W Hemlock Street and Jetty Street

Data Summary Report
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Site Information

Location:

Coordinates:

West of W Hemlock Street and
Jetty Street

119.2116° W, 34.1812° N

Rim Elevation: 16 feet
Pipe Diameter: 37 inches
Baseline Flow: 2.128 mgd
Peak Measured Flow: 4.024 mgd
Satellite Map
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Flow Diagram

Street View
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r-" City of Oxnard
- | V&LA Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Additional Site Photos

Effluent Pipe
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r‘ City of Oxnard
-y | V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 2.128 MGal  Peak Daily Flow: 2.467 MGal  Min Daily Flow: 1.786 MGal

Total Period Rainfall: 4.81 inches

@ Realtime Weekday [1Realtime Weekend @ Realtime Holiday M Rainfall — Baseline
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City of Oxnard

Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Flow Summary: 12/9/2014 to 2/25/2015

Total Period Rainfall: 4.81 inches

Avg Flow: 2.128 mgd

Peak Flow: 4.024 mgd

Min Flow: 0.876 mgd

I Rain Flow =------- BLFlow
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ra City of Oxnard
a d V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Baseline Flow Hydrographs
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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rd V . .City ?f Oxnard
-y | Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1

Rainfall: 2.08 inches

Flow (mgd)

Rain (in/hr)

f f f f f f f } 1.2
— N ] < 0 © ~ 0 o o
N N N N N N N N N Q
N N N N N N N N N N
i i ~ ~ i i ~ ~ I «
Event 1 Detail Graph
4.00 4 0.0
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= 2.50 4 R A R Oy =
£ 2 b . b kY N =
— 2.00 A k ! N ! | 0.6 =
z R ; ] . ; £
L 150 4 Ve s
5 08 ®
1.00 S
1.0
0.50 A
0.00 T T 1.2
- N ™ <
- < - -
~ ~ ~ ~
N I o~ N
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Storm Event I/l Analysis (Rain = 2.08 inches)
Capacity Inflow / Infiltration
Peak Flow: 3.80 mgd Peak I/l Rate: 1.05 mgd
PF: 1.78 Total I/1: 477,000 gallons

Peak Level: 14.84 in
d/D Ratio: 0.40
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 1.63 inches
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Event 2 Detail Graph
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Storm Event I/l Analysis (Rain = 1.63 inches)
Capacity Inflow / Infiltration
Peak Flow: 3.33 mgd Peak I/l Rate: 0.34 mgd
PF: 1.57 Total I/1: 31,000 gallons
Peak Level: 13.98 in
d/D Ratio: 0.38
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/8/2014 to 12/15/2014

Mon Tue Wed Thu

Fri Sat Sun

25 1 1 1
Avg Level: 11.28 in.  Peak Level: 14.86 in.
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Level (in)

10 4
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Avg Velocity: 1.79 fps  Peak Velocity: 2.53 fps
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0.0 T T T

Lev

Min Level: 6.56 in.

Min Velocity: 1.27 fps

Total Weekly Rainfall: 2.08 inches
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Flow (mgd)

2.0 4+
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Rain (in/hr)

0.0 } } f
12/8 12/9 12/10 12/11
Avg Flow: 2.291 mgd Peak Flow: 4.024 mgd

; ; f 1.2
12/12 12/13 12/14
Min Flow: 0.879 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/15/2014 to 12/22/2014

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 11.26 in. Peak Level: 14.62 in. Min Level: 7.74 in.
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10 4

Avg Velocity: 1.61 fps  Peak Velocity: 2.12 fps  Min Velocity: 0.93 fps
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Total Weekly Rainfall: 0.51 inches I Rain Flow =------- BLFlow
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Flow (mgd)
Rain (in/hr)
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12/15 12/16 12/17 12/18 12/19 12/20 12/21
Avg Flow: 2.035 mgd Peak Flow: 3.577 mgd  Min Flow: 1.026 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
12/22/2014 to 12/29/2014

Mon Tue Wed Thu

Fri Sat Sun

25 1 1 1
Avg Level: 11.77 in.  Peak Level: 14.70 in.
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Avg Velocity: 1.69 fps  Peak Velocity: 2.07 fps

3.0 1
2.5 1
2.0 -

1.5 4

Velocity (fps)
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Min Level: 7.88 in.

Min Velocity: 1.24 fps
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Flow (mgd)

2.0 4
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Rain (in/hr)

0.0 ] } }
12/22 12/23 12/24 12/25
Avg Flow: 2.268 mgd  Peak Flow: 3.596 mgd

; ; f 1.2
12/26 12/27
Min Flow: 1.157 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Weekly Level, Velocity and Flow Hydrographs
12/29/2014 to 1/5/2015

Mon
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Sat
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Avg Level: 11.28 in.

Peak Level: 13.52 in.

Min Level: 8.45 in.
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3.5
Avg Velocity: 1.67 fps
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Peak Velocity: 1.94 fps
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Min Velocity: 1.31 fps
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0.0 :
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Avg Flow: 2.118 mgd

T T
12/31 1/1
Peak Flow: 3.162 mgd

1/2 1/3
Min Flow: 1.213 mgd
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A 'ﬁ V&A Sewer Flow Monitoring and Inflow / Infiltration Study
SITE 10

Weekly Level, Velocity and Flow Hydrographs
1/5/2015to 1/12/2015

Mon Tue Wed Thu Fri Sat Sun
25 1 1 1 1 1 1 Lev
Avg Level: 11.28 in. Peak Level: 13.98 in. Min Level: 8.49 in.
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c 15
©
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0 4
Avg Velocity: 1.68 fps  Peak Velocity: 2.00 fps  Min Velocity: 1.31 fps
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Avg Flow: 2.128 mgd  Peak Flow: 3.330 mgd  Min Flow: 1.240 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Weekly Level, Velocity and Flow Hydrographs
1/12/2015t0 1/19/2015

Mon
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Fri

Sat

Sun

Avg Level: 11.02 in.

Peak Level: 14.24 in.

Min Level: 6.94 in.
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Avg Velocity: 1.71 fps
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Min Velocity: 1.35 fps
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Avg Flow: 2.097 mgd
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Peak Flow: 3.431 mgd

1/16 1/17
Min Flow: 0.876 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Weekly Level, Velocity and Flow Hydrographs
1/19/2015to 1/26/2015

Mon Tue
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Wed Thu

Fri Sat Sun

Avg Level: 11.68 in.
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Min Level: 7.64 in.

Min Velocity: 1.20 fps

6.0

BLFlow

0.0

5.0 +

4.0 1

3.0

Flow (mgd)
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Peak Flow: 3.592 mgd
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Min Flow: 1.040 mgd
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A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
1/26/2015 to 2/2/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 11.82 in. Peak Level: 14.37 in.  Min Level: 8.40 in.

20

15 4

Level (in)

10 4

Avg Velocity: 1.60 fps  Peak Velocity: 1.94 fps  Min Velocity: 1.19 fps
3.0

2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.09 inches I Rain Flow =------- BLFlow
6.0 K 0.0

5.0 + 4 0.2

3.0 0.6

Flow (mgd)
Rain (in/hr)

2.0 0.8

1.0 + 1.0

0.0 : : : : : : 12
1/26 1/27 1/28 1/29 1/30 1/31 2/1
Avg Flow: 2.135 mgd  Peak Flow: 3.247 mgd  Min Flow: 1.027 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
2/2/2015 to 2/9/2015

Mon Tue Wed Thu Fri Sat

Sun

25 1 1 1 1 1
Avg Level: 11.60 in. Peak Level: 14.40 in. Min Level: 8.48 in.
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15 4

Level (in)

10 4

3.5 -

Avg Velocity: 1.61 fps  Peak Velocity: 1.89 fps  Min Velocity: 1.17 fps

3.0 1
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0.0 T T T T T

Total Weekly Rainfall: 0.20 inches I Rain

Flow BLFlow
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4.0 +

3.0

Flow (mgd)
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T
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Avg Flow: 2.091 mgd
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Peak Flow: 3.163 mgd
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Min Flow: 1.071 mgd

Rain (in/hr)
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10

Weekly Level, Velocity and Flow Hydrographs

2/9/2015 to 2/16/2015

Mon Tue

Wed Thu

Fri Sat Sun

25 L
Avg Level: 11.56 in.

20

15 4

Level (in)

10 4

3.5
Avg Velocity: 1.58 fps
3.0
2.5
2.0

1.5 4

Velocity (fps)

1.0

0.5

0.0 T

Peak Level: 14.09 in.

Peak Velocity: 1.91 fps

Lev
Min Level: 7.96 in.

Min Velocity: 1.17 fps

6.0

BLFlow

0.0

5.0

4.0 1

3.0

Flow (mgd)

2.0

1.0 +

0.2

0.4

Rain (in/hr)

0.0 :
2/9 2/10
Avg Flow: 2.038 mgd

T T
2/11 2/12
Peak Flow: 3.056 mgd

; ; f 1.2
2/13 2/14
Min Flow: 0.969 mgd
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ral City of Oxnard
A V&A Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
Weekly Level, Velocity and Flow Hydrographs
2/16/2015 to 2/23/2015

Mon Tue Wed Thu Fri Sat Sun

25 1 1 1 1 1 1 Lev
Avg Level: 11.53 in. Peak Level: 14.08 in. Min Level: 8.22 in.

20

15 4

Level (in)

10 4

Avg Velocity: 1.59 fps  Peak Velocity: 1.90 fps  Min Velocity: 1.19 fps
3.0

2.5 1
2.0 -

1.5 4

Velocity (fps)

1.0

0.5

0.0 T T T T T T 1

Total Weekly Rainfall: 0.25 inches I Rain Flow =------- BLFlow |

6.0 -I. r 0.0

5.0 4+ 0.2

4.0 + 41 0.4

3.0 0.6

Flow (mgd)
Rain (in/hr)

2.0 0.8

1.0 + 1.0

0.0 : : : : : : 12
2/16 2/17 2/18 2/19 2/20 2/21 2/22
Avg Flow: 2.058 mgd  Peak Flow: 3.046 mgd  Min Flow: 1.029 mgd
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City of Oxnard
Sewer Flow Monitoring and Inflow / Infiltration Study

SITE 10
WeeKly Level, Velocity and Flow Hydrographs
2/23/2015 to 3/2/2015
Mon Tue Wed Thu Fri Sat Sun
25 1 1 1 1 1 1 Lev
Avg Level: 11.48 in. Peak Level: 13.39 in.  Min Level: 8.05 in.
20 +
c 15
©
>
N _W
5 4
0 4
Avg Velocity: 1.59 fps  Peak Velocity: 1.81 fps  Min Velocity: 1.18 fps
3.0
2.5
m
o
T 20 -
el
©
15 WW
©
>
1.0 4
0.5 4
0.0 T T T T T T 1
Total Weekly Rainfall: 0.05 inches I Rain Flow ------- BLFlow
6.0 T 0.0
5.0 + 41 0.2
4.0 + 1 04 —~
T e
oo ~
Eaod e S ] o6 =
L 20 - 5 M - {1 08
e Tl el
1.0 4 41 1.0
0.0 ; ; ; ; ; ; 1.2
2/23 2/24 2/25 2/26 2/27 2/28 3/1
Avg Flow: 2.033 mgd Peak Flow: 2.713 mgd Min Flow: 0.987 mgd
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