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Abbreviations and Acronyms

Abbreviations/Acronyms Definition

ADWEF e Average Dry Weather Flow

AVG. .o Average

CCTV e Closed-Circuit Television

CDEC i California Data Exchange Center
CIP e Capital Improvement Plan

CO e Carbon Monoxide

CWOP ..o Citizen Weather Observing Program
DIA. Diameter

A/ D Depth/Diameter Ratio

N Feet

FM e Flow Monitor

GPD e Gallons per Day

GPM e Gallons per Minute

GWI e Groundwater Infiltration

H2S .o, Hydrogen Sulfide

IN. e Inch

17 Inflow and Infiltration

IDM e Inch-Diameter Mile

IDW e Inverse Distance Weighting

B Lower Explosive Limit

MAX e Maximum

MGD e Million Gallons per Day

MIN. e Minimum

NOAA .. e National Oceanic and Atmospheric Administration
N/A e Not applicable

o Peaking Factor

PS Pump Station

Q e Flow Rate

RDI/T e Rainfall-Dependent Infiltration and Inflow
RG e Rain Gauge

SSO i Sanitary Sewer Overflow

VEA e V&A Consulting Engineers, Inc.
WEF . e Water Environment Federation
WRCC ..o, Western Regional Climate Center
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Terms and Definitions

Term

Definition

Average dry
weather flow

Average flow rate or pattern from days without noticeable inflow or infiltration response.
ADWEF usage patterns for weekdays and weekends differ and must be computed

(ADWF) separately. ADWF is expressed as a numeric average and may include the influence of
normal groundwater infiltration (not related to a rain event).
Basin 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/diameter
(d/D) ratio

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.

Design storm

A theoretical storm event of a given duration and intensity that aligns with historical
frequency records of rainfall events. For example, a 10-year, 24-hour design storm is a
storm event wherein the volume of rain that falls in a 24-hour period would historically
occur once every 10 years. Design storm events are used to predict I/l response and are
useful for modeling how a collection system will react to a given set of storm event
scenarios.

Infiltration and
inflow

Infiltration and inflow (/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.

Infiltration, Groundwater infiltration (GWI) is groundwater that enters the collection system through

groundwater 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.

Infiltration, Rainfall-dependent infiltration (RDI) is similar to groundwater infiltration but occurs as a

rainfall- result of storm water. The storm water percolates into the soil, submerges more of the

dependent 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.

Inflow 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.

Peaking factor
(PF)

PF is the ratio of peak measured flow to average dry weather flow. This ratio expresses
the degree of fluctuation in flow rate over the monitoring period and is used in capacity
analysis.

Surcharge When the flow level is higher than the crown of the pipe, then the pipeline is said to be in
a surcharged condition. The pipeline is surcharged when the d/D ratio is greater than 1.0.

Synthetic A set of algorithms has been developed to approximate the actual I/I hydrograph. The

hydrograph synthetic hydrograph is developed strictly using rainfall data and response parameters

representing response time, recession coefficient and soil saturation.
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Executive Summary

Scope and Purpose

V&A has completed sanitary sewer flow monitoring and inflow and infiltration (I/1) analysis within the
City of Banning (City). Flow monitoring and inflow and infiltration (I/1) analysis was performed over a 4-
week period from January 20, 2017 to February 22, 2017 at 9 open-channel flow monitoring sites
throughout the City. There were three general purposes of this study.

1. Establish the baseline sanitary sewer flows at the flow monitoring sites.

2. Estimate available sewer capacity.

3. lIsolate I/l response and perform I/1 analysis.

Flow and Rainfall Monitoring Sites

The flow monitoring site locations were selected and approved by the City and are listed in Table
ES-1Error! Not a valid bookmark self-reference. and shown in Figure ES-1Error! Reference source not
found..

Table ES-1. List of Flow Monitoring Locations

e Measured - Basin
Monitoring  Pipe Basin Size

. ) Location Isolation
Site Diameter (acres) .
(in) Equation

City of Banning Water Reclamation

Site 1 24 - 556 =Q1-Qs

Site 2 30 Lot next to treatment plant 583 = Q2 - (Q2+Qe)
Site 3 15 ivl(;li[lgerave Street and E Westward 1391 - 0s

Site 4 15 S 4th Street south of W Barbour Street 96 =Q4-Q7

Site 5 12 663 22nd Street 133 = Qs

Site 6 21 2435 W Westward Avenue 645 = Qs - (Qs + Qs + Qo)
Site 7 15 1170 W Ramsey Street 358 = Q7

Site 8 12 Westward Avenue west of Sunset Avenue 882 = Qs

Site 9 12 4545 W Ramsey Street 310 = Qo
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Figure ES-1. Map of Flow Monitoring Sites

Rainfall Monitoring

There were three main rainfall events that occurred over the course of the flow monitoring period. All
three of the rainfall events were classified as less than 1 year, 24-hour events and the whole monitoring
period was a 2-year, 7-day event or 1.5-year, 30-day event.

January 20 was also classified as a 1.5-year, 3-hour event and all meters were installed just in time to
capture the peak flows which were subsequently used for inflow and RDI analysis. The January 22 - 24
rainfall event was used for combined I/l analysis.

Site Flow Monitoring and Capacity Results

Peak measured flows and the consequent hydraulic grade line data (flow depths) are important to
understand the capacity limitations of a collection system. The following capacity analyses terms are
defined as follows:

= Peaking Factor: Peaking factor is defined as the peak measured flow divided by the average dry
weather flow (ADWF). Peaking factors are influenced by many factors including size and
topography of tributary area and the amount and characteristics of I/] entering the collection
system. Flow attenuation and flow restrictions will also affect the peaking factor.
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= d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). The d/D ratio for each site was computed based on the maximum depth of flow for the flow
monitoring study.

Table ES-2 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during
the flow monitoring period. Results of note have been shaded in RED. Capacity analysis data is
presented on a site-by-site basis and represents the hydraulic conditions only at the site locations;
hydraulic conditions in other areas of the collection system will differ. Figure ES-2 shows a schematic
diagram of the peak measured flows with peak flow levels.

Table ES-2. Capacity Analysis Summary

Metering Peak Measured  Peaking Pipe Diameter, Max Depth, 9/D

Site Flow (mgd) Factor D (in) d (in) Ratio
Site 1 0.663 4.039 6.1 24 22.09 0.92
Site 2 1.347 3.717 2.8 30 26.59 0.89
Site 3 0.494 1.885 3.8 15 5.52 0.37
Site 4 0.342 1.142 3-8 15 4.43 0.30
Site 5 0.063 0.290 4.6 12 2.73 0.23
Site 6 0.853 2.259 2.6 21 10.15 0.48
Site 7 0.280 1.152 4.1 15 4.20 0.28
Site 8 0.504 1.242 2.5 12 3.46 0.29
Site 9 0.192 0.722 3.8 12 4.60 0.38

The following capacity analysis results are noted:

= Peaking Factor: Site 1 had a peaking factor greater than 5.

= d/D Ratio: Sites 1 and 2 had a maximum d/D ratio that exceeded 0.75. None of the sites
surcharged during the study period.

Figure ES-2. Peak Measured Flow (Flow Schematic)
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Infiltration and Inflow Analysis

Table ES-3 summarizes the flow monitoring and I/1 results for the flow monitoring sites that were
monitored during this study. Results of note have been shaded in RED. Infiltration and inflow rankings
are shown such that 1 represents the highest infiltration or inflow contribution and 9 represents the
least. Please refer to the I/l Methods section for more information on inflow and infiltration analysis
methods and ranking methods.

Table ES-3. I/l Analysis Summary

Metering Peak I/1 ~ Combined I/1 Inflow Combined
Basin Rate (mgd) (gallons) Ranking A 1/l Ranking
Basin 1 0.168 556 2.03 1,309,000 Suggestion 1 1

Basin 2 0.152 583 0.03 6,000 == 8 7

Basin 3 0.495 1391 1.29 581,000 == 8 2

Basin 4 B 0.063 96 N/A N/A - - N/A N/A
Basin 5 0.063 133 0.25 6,000 == 2 6

Basin 6 € 0.095 645 0.22 == == 6 8

Basin 7 0.279 358 0.44 36,000 == 5 5

Basin 8 0.503 882 0.48 137,000 = 7 4

Basin 9 0.192 310 0.38 123,000 == 4 3

A Ranking of 1 represents most inflow after normalization.

- - Minimal

B Small basin size relative to the flow quantity of upstream site; isolated flows after subtraction may have too much uncertainty.

C Flows from 3 sites were subtracted to isolate the basin. Caution should be exercised when interpreting the resulting isolated flow due to
additive uncertainties.

The following inflow/infiltration analysis results are noted:

= Inflow: Basins 1, 5, and 3 ranked highest for normalized inflow contribution.

= Rainfall-Dependent Infiltration: Not much RDI was apparent in the system. Basin 1 has a
suggestion of RDI but was not quantifiable.

= Combined I/I: Basins 1, 3, and 9 ranked highest for normalized combined I/l contribution.

= Basin 1 ranked highest for all types of I/1, and was significantly above the other basins.

Recommendations

V&A advises that future I/l reduction plans consider the following recommendations:

1. Basin 1: Considering Basin 1 had significantly more normalized I/l than the other basins, is
immediately upstream of the treatment plant, and only had one basin upstream for subtraction,
the City should prioritize Basin 1 for further investigation or I/l reduction programs.

2. Determine I/l Reduction Program: The City should examine its I/l reduction needs to determine
a future I/l 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 greatest inflow problems. Basin 5 is ranked high for normalized inflow.
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Executive Summary

b. If total 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 greatest infiltration problems. Basin 9 is ranked high for normalized total I/1
contribution.

I/l Investigation Methods: Potential I/1 investigation methods include the following:
a. Smoke testing

b. Nighttime reconnaissance work to (1) investigate and determine direct point sources of
inflow and (2) determine the areas and pipe reaches responsible for high levels of
infiltration contribution.

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



Introduction

1 Introduction

1.1 Scope and Purpose

V&A has completed sanitary sewer flow monitoring and inflow and infiltration (I/1) analysis within the
City of Banning (City). Flow monitoring and inflow and infiltration (l/1) analysis was performed over a 4-
week period from January 20, 2017 to February 22, 2017 at 9 open-channel flow monitoring sites
throughout the City. There were three general purposes of this study.

1. Establish the baseline sanitary sewer flows at the flow monitoring sites.
2. Estimate available sewer capacity.

3. lIsolate I/l response and perform I/l analysis.

1.2 Flow Monitoring Sites and Basins

Flow monitoring sites are the manholes where the flow monitors were placed. Flow monitoring site data
may include the flows of one or many drainage basins. The flow monitoring sites were selected by the
City. Capacity and flow rate information is presented on a site-by-site basis. Detailed descriptions of the
individual flow monitoring sites, including photographs, are included in Appendix A.

Flow monitoring basins are localized areas of a sanitary sewer collection system upstream of a given
location (often a flow meter), including all pipelines, inlets, and appurtenances. The basin refers to the
ground surface area near and enclosed by the pipelines. A basin may refer to the entire collection
system upstream from a flow meter or may exclude separately monitored basins upstream. I/l analysis
in this report will be conducted on a basin-by-basin basis. For this study subtraction of flows was
required to isolate the drainage areas of some flow monitoring basins:.

The flow monitoring sites and basins can be seen in Table 1-1, Figure 1-2, and Figure 1-3.

Note that Site 1 and Site 2 were found to be different than expected from the sanitary maps given. Not
only were the pipe diameters different, Site 2 does not seem to flow to Site 1 as depicted in Figure 1-1,
but rather flows directly to the treatment plant. This revised flow is incorporated in the following basin
isolation equations and flow schematics (Figure 4-1 and Figure 4-4).

1 There is error inherent in flow monitoring. Adding and subtracting flows increases error on an additive basis. For example, if
Site A has an error of £10% and Site B has an error of +10%, then the resulting flow when subtracting Site A from Site B would
have an error of up to £20%.
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Figure 1-1. Sanitary Map of Sites 1 and 2 from City and Carollo

Table 1-1. List of Flow Monitoring Locations

e : : Basin
Monitoring Expected Measured Pipe , Basin Size .
. Pipe ] ] Location Isolation
Site : _ Diameter (in) (acres) :
Diameter (in) Equation
. 18 City of Banning Water _
SIS £ 2 Reclamation Facility 2= Q1-Qs
L
Site 2 36 30 ot next to treatment 583 = Qs - (Qa+Qe)
plant
Site 3 15 15 S Hargrave Street and E 1391 - 0s

Westward Avenue

. S 4th Street south of W _
R4 = = Barbour Street 2 =Qe-Qr

Site 5 12 12 663 22nd Street 133 =Qs
. 2435 W Westward _
Site 6 21 21 Avenue 645 = Q6-(Q5+ Qs+ Qo)
Site 7 15 15 1170 W Ramsey Street 358 = Q7
Site 8 12 12 Westward Avenue west of 882 - 0s

Sunset Avenue
Site 9 12 12 4545 W Ramsey Street 310 = Qo
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Figure 1-2. Map of Flow Monitoring Sites

8 | V&AProject No. 16-0369, City of Banning, Sewer Flow Monitoring and 1/l Report



Introduction

Figure 1-3. Map of Flow Monitoring Basins



Methods and Procedures

2 Methods and Procedures

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 presence 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 is 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

10 | V&A Project No. 16-0369, City of Banning, Sewer Flow Monitoring and I/1 Report
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2.2 Flow Meter Installation

V&A installed nine Isco 2150 flow meters and 1 Flo-dar flow meter for temporary metering within the
collection system. 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 (500 kHz) 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 compared to simultaneous level and velocity readings from the flow meters to ensure
proper calibration and accuracy. 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

2.3 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).

| 11
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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,

o S {12 |20, [ 2 {12
| i 5 Sl -]

where dw: distance between wastewater level and pipe invert
ds: depth of sediment
D: pipe diameter

2.4 Average Dry Weather Flow Determination

For this 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/l response, especially if a rain event occurs on a
Friday, Saturday or Sunday evening.

Figure 2-2 illustrates a sample of varying flow patterns within a typical week dry week.
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Figure 2-2. Sample ADWF Diurnal Flow Patterns

ADWEF curves are taken from “Dry Days”, when RDI had the least impact on the baseline flow. The
overall average dry weather flow (ADWF) was calculated per the following equation:

ADWF = LADWFMOH_TM x ;J + LADWFF” x %J + LADWFSM x %J + LADWFSW x %J :

2.5 Flow Attenuation

Flow attenuation in a sewer collection system is the natural process of the reduction of the peak flow
rate through redistribution of the same volume of flow over a longer period of time. This occurs as a
result of friction (resistance), internal storage and diffusion along the sewer pipes. Fluids are constantly
working towards equilibrium. For example, a volume of fluid poured into a static vessel with no outside
turbulence will eventually stabilize to a static state, with a smooth fluid surface without peaks and
valleys. Attenuation within a sanitary sewer collection system is based upon this concept. A flow profile
with a strong peak will tend to stabilize towards equilibrium, as shown in Figure 2-3.

A A
S Time > S
LL Volume X = Volume Y LL
Vol. X = Volume Y =
Time Time

Figure 2-3. Attenuation lllustration

Within a sanitary sewer collection system, each individual basin will have a specific flow profile. As the
flows from the basins combine within the trunk sewer lines, the peaks from each basin will (a) not
necessarily coincide at the same time, and (b) due to the length and time of travel through the trunk
sewers, peak flows will attenuate prior to reaching the treatment facility. The sum of the peak flows of
the individual basins within a collection system will usually be greater than the peak flows observed at
the treatment facility.
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2.6 Inflow / Infiltration Analysis: Definitions and Identification

Inflow and infiltration (/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:

2.6.1 Definition and Typical Sources

= 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.

= 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.

Ficiira 2_4 illnietratee tha nnecihla eniirree and rnmnnnante nf 1/1

Typical Sources of | & |

INFLOW IN RED

INFILTRATION IN BLUE

Roof Vent

]

Manhole Cover Deteriorated

with Holes
Tree Root Lateral
Deteriorated Penetration

Manhole Downspout
connected
P ArealDrain to Lateral

a2 ; Wizl connected

— to Lateral

Storm Sewer
Cracked or

Damaged Pipe

Cross-connection Faulty Lateral Connection
from to Sanitary Sewer

Storm Catch Basin

Figure 2-4. Typical Sources of Infiltration and Inflow
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Infiltration Components

Infiltration can be further subdivided into components as follows:

2.6.3

Groundwater Infiltration: Groundwater infiltration (GWI) 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: Rainfall-Dependent Infiltration (RDI) 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.

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.
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2.6.4 Graphical Identification of I/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. Real time
flows were plotted against ADWF to analyze the I/l response to rainfall events. Figure 2-5 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.

Figure 2-5. Sample Infiltration and Inflow Isolation Graph

2.6.5 Analysis Metrics

After differentiating I/l flows from ADWF flows, various calculations can be made to determine which /1
component (inflow or infiltration) is more prevalent at a particular site and to compare the relative
magnitudes of the I/l components between drainage basins and between storm events:

= Inflow - Peak I/l Flow Rate: Inflow is characterized by sharp, direct spikes occurring during a
rainfall event. Peak I/l rates are used for inflow analysis2.

= @Groundwater Infiltration: GWI analysis is conducted by looking at minimum dry weather flow to
average dry weather flow ratios and comparing them to established standards to quantify the
rate of excess groundwater infiltration.

= Rainfall-Dependent Infiltration: Infiltration occurring after the conclusion of a storm event is
classified as rainfall-dependent infiltration (RDI). RDI Analysis is conducted by looking at the
infiltration rates at set periods after the conclusion of a storm event. Depending on the

21/1 flow rate is the real time flow less the estimated average dry weather flow rate. It is an estimate of flows attributable to
rainfall. By using peak measured flow rates (inclusive of ADWF), the I/l flow rate would be skewed higher or lower depending on
whether the storm event I/l response occurs during low-flow or high-flow hours.
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particular collection system and the time required for flows to return to ADWF levels, different
set periods may be examined to determine the basins with the greatest or most sustained
rainfall-dependent infiltration rates.

= Total Infiltration: The total inflow and infiltration is measured in gallons per site and per storm
event. Because it is based on total I/ volume, it is an indicator of combined inflow and
infiltration and is used to identify the overall volumetric influence of I/l within the monitoring
basin.

2.6.6 Normalization Methods

There are three ways to normalize the I/l analysis metrics for an “apples-to-apples” comparison
amongst the different drainage basins:

= per-ADWF: The metric is divided by the established average dry weather flow rate and typically
expressed as a ratio. Peaking Factors are examples of using ADWF to normalize data from
different sites.

= per-IDM: The metric is divided by length of pipe (IDM [inch-diameter mile]) contained within the
upstream basin. Final units typically are gallons per day (gpd) per IDM.

= per-ACRE: The metric is divided by the acreage of the upstream basin. Final units typically are
gallons per day (gpd) per ACRE.

The infiltration and inflow indicators were normalized by the per-ADWF and per-ACRE methods in this
report. The GIS information with pipe diameters and length were not available. Per-ADWF method was
assigned more weight for ranking the basins; per-ADWF normalizes sewer basin size by usage, but per-
ACRE is also appropriate for this region as the land-use density appears to be similar.
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3 Rainfall Results

3.1 Rainfall Monitoring

Rain data was obtained from the National Oceanic and Atmospheric Administration (NOAA) Citizen
Weather Observer Program (CWOP). CWOP members send data from their private weather station (PWS)
to the NOAA MADIS server; the data undergoes quality checking and then is distributed. While V&A has
no direct control over the rain gauges, V&A performs additional QA/QC on the PWS data in the area and
selects a few suitable PWS stations to use. V&A then weighted the rain data according to distance from
the center of the study area.

There were three main rainfall events that occurred over the course of the flow monitoring period which
are summarized in Table 3-1. Figure 3-1 illustrates the rainfall activity over the flow monitoring period.

The meters were installed during the biggest rain event on January 20; this event was used for peak I/I
and RDI analysis. The January 22 - 24 rainfall event was used for total I/l analysis.

Figure 3-2 shows the rain accumulation plot of the period rainfall, as well as the historical average
rainfall3 at the center of the study area during this project duration. Rainfall totals were approximately
double the historical normal levels during this time period.

Table 3-1. Rainfall Events Used for I/l Analysis

. Rainfall Amount
Rainfall Event

(inches)
January 19 - 20, 2017 2.78
January 22 - 24,2017 2.33
February 17 - 19, 2017 1.25

Total over Monitoring Period 6.85

3 Historical data taken from the WRCC (Station 40607 at Cherry/Beaumont Pump Station, Station 40609 “Beaumont #2”, and
Station 41250 in Cabazon): http://www.wrcc.dri.edu/summary/climsmnca.html
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Figure 3-2. Accumulated Precipitation During Flow Monitoring Period

3.2 Rainfall: Storm Event Classification

It is important to classify the relative size of a major storm event that occurs over the course of a flow
monitoring period in order to compare the observed flow response to that occurring during a design
storm event (sanitary sewers are often designed to withstand I/1 contribution to sanitary flows for
specific-sized “design” storm events). Rainfall events are classified by intensity and duration. For
example, the NOAA Rainfall Frequency Atlas4 shown in Figure 3-3 classifies a 10-year, 24-hour storm

4 “NOAA California Isopluvials of 10-year 24-hour precipitation in inches” NOAA Atlas 14, Volume 6, Version 2, April 2011:
ftp://hdsc.nws.noaa.gov/pub/hdsc/data/sw/calOy24h.pdf
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event in the City of Banning as approximately 4.43 inches. This means that in any given year, at this
specific location, there is a 10% chance that 4.43 inches of rain will fall in any 24-hour period.
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Figure 3-3. NOAA Northern California Rainfall Frequency Map (10-Year, 24-Hour IDF)

From the NOAA frequency maps, for a specific latitude and longitude, the rainfall densities for period
durations ranging from 15 minutes to 60 days are known for rain events ranging from 1-year to 100-
year intensities. These are plotted to develop a rain event frequency map specific to each rainfall
monitoring site. Superimposing the peak measured densities for all the rainfall events on the rain event
frequency plot determines the classification of the storm event, shown in Figure 3-4 and Figure 3-5.

All three of the rainfall events were classified as less than 1 year, 24-hour events. January 19 - 20 was

also classified as a 1.5-year, 3-hour event and the whole monitoring period was a 2-year, 7-day event or
1.5-year, 30-day event.
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4 Flow Monitoring Results

4.1 Average Flow Analysis

ADWEF curves were established when RDI had the least impact on the baseline flow. Table 4-1
summarizes the dry weather flow data measured for this study. ADWF curves for each site can be found
in Appendix A. Figure 4-1 shows a schematic diagram of the average dry weather flows and flow levels.

Table 4-1. Dry Weather Flow Summary

Monday- Friday

Sie C (nches) | Thursday - ADWE O ADWE (mgd) ADWF (meo)
'Sie4 ~ none 0649  0.622 0719 0705  0.663
Site 2 none 0.705 1.349 1.329 1.324 1.347

Site 3 none 1.324 1.381 0.494 0.486 0.494

Site 4 none 0.486 0.496 0.503 0.342 0.342

Site 5 none 0.342 0.335 0.343 0.350 0.063

Site 6 none 0.350 0.059 0.067 0.063 0.853

Site 7 none 0.063 0.077 0.844 0.846 0.280

Site 8 none 0.846 0.859 0.891 0.281 0.504

Site 9 none 0.281 0.274 0.277 0.282 0.192

Figure 4-1. Average Dry Weather Flow (Flow Schematic)
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4.2 Capacity Analysis: Peaking Factor and d/D Ratio

Peak measured flows and the corresponding flow levels (depths) are important to understand the
capacity limitations of a 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 or a simultaneous time.

The following capacity analysis terms are defined as follows:

= Peaking Factor: Peaking factor is defined as the peak measured flow divided by the ADWF.
Peaking factors are influenced by many factors including size and topography of tributary area,
proximity to pump stations, and the amount and characteristics of 1/| entering the collection
system. Flow attenuation and flow restrictions will also affect the peaking factor. A peaking
factor threshold value of 3.0 is commonly used for sanitary sewer design of new pipe; however,
it is noted that this value is variable and subject to attenuation and the size of the upstream
collector area. The City should follow its own standards and criteria when examining peaking
factors.

= d/D Ratio: The d/D ratio is the peak measured depth of flow (d) divided by the pipe diameter
(D). Standards for d/D ratio vary from agency to agency, but typically range between d/D < 0.5
and d/D < 0.75. The d/D ratio for each site was computed based on the maximum depth of flow
for the flow monitoring study.

Table 4-2 summarizes the peak recorded flows, levels, d/D ratios, and peaking factors per site during
the flow monitoring period. Results of note have been shaded in RED. Capacity analysis data are
presented on a site-by-site basis and represents the hydraulic conditions only at the site locations;
hydraulic conditions in other areas of the collection system will differ.

The following capacity analysis results are noted:

= Peaking Factor: Site 1 had a peaking factor greater than 5.

= d/D Ratio: Sites 1 and 2 had a maximum d/D ratio greater than 0.75. None of the sites
surcharged during the study period.

Table 4-2. Capacity Analysis Summary

Metering ADWF Eﬁ)&w Measured Peaking Pi_pe Surcharge
Site (mgd) Factor DIEIEEL, above Pipe
(mgd) D (in) Crown (ft)
Site 1 0.663 4.039 6.1 24 22.09 [0.92 ---
Site 2 1.347 3.717 2.8 30 26.59 [0.89 ---
Site 3 0.494 1.885 3.8 15 5.52 0.37 ---
Site 4 0.342 1.142 8.8 15 4.43 0.30 ~---
Site 5 0.063 0.290 4.6 12 2.73 0.23 ---
Site 6 0.853 2.259 2.6 21 10.15 0.48 ---
Site 7 0.280 1.152 4.1 15 4.20 0.28 ---
Site 8 0.504 1.242 2.5 12 3.46 0.29 ---
Site 9 0.192 0.722 3.8 12 4.60 0.38 ---
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Figure 4-2 and Figure 4-3 show bar graphs of the capacity results. Figure 4-4 shows a schematic
diagram of the peak measured flows with peak flow levels.
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Figure 4-2. Capacity Summary: Peaking Factors
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Figure 4-4. Peak Measured Flow (Flow Schematic)
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5 Inflow and Infiltration
Results

5.1 Preface

The two rainfall events occurring from January 19 to 20, 2017 and January 22 to 23, 2017 were used
for the I/l analyses of this study (See Figure 5-1 and Figure 5-2). I/l analysis items are noted as follows:

= January 20 had an intense rainfall at approximately 2:30pm, just one hour after all the sites
were installed and elicited a strong inflow response.

= A suggestion of RDI was seen for Site 1; most obvious on January 21, 9:00 to 21:00,
approximately 12 hours after the January 20 rain event. The other sites had minimal RDI.

= The rainfall event on January 22 to 23 occurred during a time when soils were probably at an
elevated saturation level and there was sufficient time for flows to recede to baseline levels
before the next event on February 17 to 19. Total I/1 was measured from the start of the rain
event until flows receded to baseline levels; ranging from 3 hours to 2 days for different sites.

141 Flow i!Baseline ORealtime B/ Respanse BRain |
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Figure 5-1. Inflow and RDI Isolation Graph, Site 1
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Figure 5-2. Total I/1 Isolation Graph, Site 1

5.2 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.

Table 5-1 summarizes the peak measured I/I flows and inflow analysis results from rainfall event
January 20th, 2017. Results of note have been shaded in RED.

Table 5-1. Inflow Analysis Summary

Monitoring  ADWF Basin Acres  Peak /I Rate  Peak I/1 per igfek e Inflow
Basin (mgd) (mgd) ADWF (gpd/Acre) Ranking A
Basin 1 0.168 556 2.03 12.09 3,654 1
Basin 2 0.152 583 0.03 0.23 59 8
Basin 3 0.495 1391 1.29 2.61 928 3
Basin 4 B 0.063 96 N/A N/A- N/A N/A
Basin 5 0.063 133 0.25 3.89 1,845 2
Basin 6 0.095 645 0.22 2.33 343 6
Basin 7 0.279 358 0.44 1.59 1,238 5
Basin 8 0.503 882 0.48 0.96 546 7
Basin 9 0.192 310 0.38 2.00 1,234 4

A Ranking of 1 represents most inflow after normalization.
B Small basin size relative to the flow quantity of upstream site; isolated flows after subtraction may have too much uncertainty.

28 | V&A Project No. 16-0369, City of Banning, Sewer Flow Monitoring and I/l Report



Inflow and Infiltration Results

The following inflow analysis results are noted:

= Basins 1, 5, and 3 are ranked highest for normalized inflow contribution.
= Basin 1 has significantly higher normalized inflow than the other basins.

Figure 5-3 shows bar graph summaries of the inflow analysis.
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Figure 5-3. Bar Graph: Inflow Analysis Summary

| 29



Inflow and Infiltration Results

5.2.1 Combined I/I Results Summary

Combined I/l analysis considers the totalized volume (in gallons) of both inflow and rainfall-dependent
infiltration over the course of a storm event. Table 5-2 summarizes the combined I/l flow results for the
rainfall event January 22nd to 23rd, 2017. (refer to the |/l Methods section for more information on
combined I/l analysis methods and ranking methods). Results of note have been shaded in -

Table 5-2. Basins Combined I/1 Analysis Summary

Combined I/I

per Acre per Combined I/1
inch rain Ranking A
(gpd/Ac/in.)

Monitoring ~ ADWF Combined Iy~ Combined I/l

Basin Acres per ADWF per

Basin (mgd) (gallons) inch rain

Basin 1 0.168

1,309,000

Basin 2 0.152 583 6,000 0.02 4 7
Basin 3 0.495 1391 581,000 0.50 179

Basin 4 B 0.063 96 N/A N/A N/A

Basin 5 0.063 133 6,000 0.04 19

Basin 6 ¢ 0.095 645 -- -- --

Basin 7 0.279 358 36,000 0.06 43

Basin 8 0.503 882 137,000 0.12 67

Basin 9 0.192 310 123,000 0.28 170

A Ranking of 1 represents most combined I/1 after normalization.
B Small basin size relative to the flow quantity of upstream site; isolated flows after subtraction may have too much uncertainty.

C 3 sites were subtracted to isolate the basin. Caution should be exercised when interpreting the resulting isolated flow due to additive
uncertainties.

The following combined I/l analysis results are noted:

= Basins 1, 3, and 9 are ranked highest for normalized combined I/ contribution.
= Basin 1 has significantly higher normalized combined I/l than the other basins.
= The combined I/l rankings were the same when normalized by ADWF or by basin acres.

Figure 5-4 shows bar graph summaries of the combined I/l analysis.
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Figure 5-4. Bar Graphs: Combined I/1 Analysis Summary
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Recommendations

6 Recommendations

V&A advises that future I/l reduction plans consider the following recommendations:

32

1.

Basin 1: Basin 1 was ranked highest for normalized inflow and combined I/l contribution and
also had a suggestion of RDI. Considering Basin 1 had significantly more normalized I/1 than
the other basins, is immediately upstream of the treatment plant, and only had one basin
upstream for subtraction, the City should prioritize Basin 1 for further investigation or I/1
reduction programs. The next basin that was ranked high for normalized inflow and combined
I/1 contribution was Basin 3.

Determine I/l Reduction Program: The City should examine its I/l reduction needs to determine
a future I/l 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 greatest inflow problems. Basin 5 is ranked high for normalized inflow.

a. |If total 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 greatest infiltration problems. Basin 9 is ranked high for normalized total /I
contribution.

I/l Investigation Methods: Potential I/1 investigation methods include the following:
a. Smoke testing

b. Nighttime reconnaissance work to (1) investigate and determine direct point sources of
inflow and (2) determine the areas and pipe reaches responsible for high levels of
infiltration contribution.

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

V&A Project No. 16-0369, City of Banning, Sewer Flow Monitoring and I/l Report
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 1

Location: City of Banning Water Reclamation Facility

Data Summary Report

Vicinity Map: Site 1

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE1

Site Information

Location: City of Banning Water
Reclamation Facility
Coordinates: 116.8529° W, 33.9149° N
Expected Pipe Diameter: 18 inches
Measured Pipe Diameter: 24 inches
ADWF: 0.663 mgd
Peak Measured Flow: 4.039 mgd
Satellite Map
Sewer Map Flow Sketch
Street View Plan View
V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Additional Site Photos

Effluent Pipe

Influent Pipe

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.857 MGal Peak Daily Flow: 1.834 MGal Min Daily Flow: 0.609 MGal

Total Period Rainfall: 5.71 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE1
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 0.847 mgd  Peak Flow: 4.039 mgd  Min Flow: 0.187 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE1

Average Dry Weather Flow Hydrographs
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)
Capacity Inflow / Infiltration
Peak Flow: 4.04 mgd Peak I/I Rate: 3.32 mgd
PF: 6.09 Total I/1: 1,456,000 gallons

Peak Level: 22.09 in
d/D Ratio: 0.92
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2

Rainfall: 2.33 inches
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Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 3.26 mgd Peak I/I Rate: 2.44 mgd
PF: 4.92 Total I/1: 1,890,000 gallons
Peak Level: 11.99 in
d/D Ratio: 0.50
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.767 mgd Peak Flow: 1.960 mgd  Min Flow: 0.236 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 1
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 2

Location: in lot next to treatment plant

Data Summary Report

Vicinity Map: Site 2

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2

Site Information

Location: in lot next to treatment plant

Coordinates: 116.8543° W, 33.9141° N

Expected Pipe Diameter: 36 inches

Measured Pipe Diameter: 30 inches

ADWEF: 1.347 mgd

Peak Measured Flow: 3.717 mgd

Satellite Map

Sewer Map Flow Sketch
Street View Plan View

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Additional Site Photos

Effluent Pipe

Influent Pipe

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 1.467 MGal Peak Daily Flow: 2.354 MGal Min Daily Flow: 1.311 MGal

Total Period Rainfall: 5.60 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 1.457 mgd Peak Flow: 3.717 mgd  Min Flow: 0.440 mgd
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2

Average Dry Weather Flow Hydrographs
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City of Banning
2017 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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City of Banning
2017 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: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity Inflow / Infiltration

Peak Flow: 3.72 mgd Peak I/I Rate: 2.08 mgd

PF: 2.76 Total I/1: 470,000 gallons

Peak Level: 26.59 in

d/D Ratio: 0.89
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City of Banning
2017 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: 2.33 inches
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Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 3.20 mgd Peak I/I Rate: 1.35 mgd
PF: 2.37 Total I/1: 826,000 gallons

Peak Level: 17.09 in
d/D Ratio: 0.57
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
35

Avg Level: 9.13 in. Peak Level: 23.20in. Min Level: 5.75 in. Lev
30 A
25 4
20 +

15 4

Level (in)

10 4
5
0 4

40 Avg Velocity: 1.76 fps  Peak Velocity: 2.31 fps  Min Velocity: 0.65 fps

3.5
3.0
2.5 1

2.0 1

Velocity (fps)

1.5 4

1.0 1

0.5 4
0.0

Total Weekly Rainfall: 1.08 inches I Rain
6.0 0.0

5.0 4 0.2

40 + 104

3.0 -

Flow (mgd)
Rain (in/hr)

2.0

1.0 4\

0.0
1/23 1/24 1/25 1/26 1/27 1/28 1/29
Avg Flow: 1.461 mgd Peak Flow: 2.909 mgd  Min Flow: 0.459 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
35

Avg Level: 8.48 in. Peak Level: 16.07 in.  Min Level: 5.68 in.
30 ~

25 4
20 4

15 4

Level (in)

10 4

40 Avg Velocity: 1.77 fps  Peak Velocity: 2.24 fps  Min Velocity: 0.81 fps

3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4

1.0 1

0.5 4

0.0

I Rain
6.0 0.0

5.0 + 4 0.2

40 + 104

3.0 + 1 0.6

Flow (mgd)
Rain (in/hr)

2.0 1

1.0 4

0.0 f f f f f f 1.2
1/30 1/31 2/1 2/2 2/3 2/4 2/5
Avg Flow: 1.365 mgd Peak Flow: 2.446 mgd  Min Flow: 0.459 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017

Mon Tue Wed Thu Fri Sat Sun
35

Avg Level: 8.46 in. Peak Level: 14.30in. Min Level: 5.65 in. Lev
30 A
25 4
20 +

15 4

Level (in)

10 S

40 Avg Velocity: 1.81 fps  Peak Velocity: 2.31 fps  Min Velocity: 1.11 fps

3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4

1.0 1

0.5 4

0.0

Total Weekly Rainfall: 0.49 inches I Rain
. = 1 0.0
T r

5.0 + 4 0.2

6.0

40 + 104

3.0 -

Flow (mgd)
Rain (in/hr)

2.0 1

1.0 4

0.0 f f f f f f 1.2
2/6 2/7 2/8 2/9 2/10 2/11 2/12
Avg Flow: 1.394 mgd Peak Flow: 2.705 mgd  Min Flow: 0.472 mgd

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 2
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
Mon Tue Wed Thu Fri Sat Sun
% Avg Level: 8.|80 in. PeakI Level: 13.34 iln. Min Levell: 5.82in. I I Lev
30 A
25
E 20 A
% 15
5 4
0

40 Avg Velocity: 1.83 fps  Peak Velocity: 2.25 fps  Min Velocity: 1.07 fps

3.5
3.0
2.5 1

2.0

Velocity (fps)

1.5 4

1.0 1

0.5 4
0.0

Total Weekly Rainfall: 1.25 inches I Rain

6.0

' n 0.0

5.0 + 102
40 + 104

3.0 -

Flow (mgd)
Rain (in/hr)

2.0

1.0 4

0.0 f f f f f f 1.2
2/13 2/14 2/15 2/16 2/17 2/18 2/19
Avg Flow: 1.486 mgd Peak Flow: 2.713 mgd  Min Flow: 0.471 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 3

Location: S Hargrave Street and E Westward Avenue

Data Summary Report

Vicinity Map: Site 3

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3

Site Information

Location:

Coordinates:

S Hargrave Street and E
Westward Avenue

116.8680° W, 33.9181° N

Expected Pipe Diameter: 15 inches
Measured Pipe Diameter: 15 inches
ADWF: 0.495 mgd
Peak Measured Flow: 1.885 mgd
Sewer Map
Street View

Satellite Map

Flow Sketch

Plan View

V&A Project No. 16-0369
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.552 MGal Peak Daily Flow: 0.923 MGal Min Daily Flow: 0.468 MGal

Total Period Rainfall: 5.49 inches
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3

Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches

Avg Flow: 0.548 mgd

Peak Flow: 1.885 mgd  Min Flow: 0.156 mgd

I Rain Flow ~------- ADWF
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Average Dry Weather Flow Hydrographs

——Mon-Thurs ——Friday ——Saturday Sunday
0.90 -
ADWE:
0.80 1 A 0.495 mgd
JWAN
0.60 - w
E \
0.10 A~
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 O O O O O O O o O O O
22 2 2 2@ 2 2 2 2 2 e e e e e e e e e e 2 2 2
O d N O < 10 © N 0 O O d N M < 1B ©~ 0 O O d N ™M
A 1 d 94 93 94 9 94 9 94 N N N N
Time of Day
Appendix A

V&A Project No. 16-0369



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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- Pipe Diameter: 15 inches
Peak Measured Level: 5.52 inches
Peak d/D Ratio: 0.37
Dry Weather Design 11.2 inches

Threshold Level:
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City of Banning

2017 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: 2.77 inches
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2,00 l 792 _
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Event 1 Detail Graph
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity Inflow / Infiltration

Peak Flow: 1.89 mgd Peak I/I Rate: 1.29 mgd

PF: 3.81 Total I/1: 297,000 gallons

Peak Level: 5.52 in

d/D Ratio: 0.37
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City of Banning
2017 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: 2.33 inches
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Event 2 Detail Graph
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Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 1.25 mgd Peak I/I Rate: 0.72 mgd
PF: 2.53 Total I/1: 581,000 gallons
Peak Level: 3.93 in
d/D Ratio: 0.26
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 2.86 in. Peak Level: 5.52 in.  Min Level: 1.45 in. Lev

10

Level (in)

04

Avg Velocity: 6.10 fps  Peak Velocity: 7.59 fps  Min Velocity: 4.30 fps
10.0 4

8.0 1

6.0

Velocity (fps)

4.0 +

2.0 4

0.0

Total Weekly Rainfall: 4.02 inches I Rain

2.5

Flow (mgd)
Rain (in/hr)

0.0 } f f
1/16 1/17 1/18 1/19 1/20 1/21 1/22
Avg Flow: 0.681 mgd Peak Flow: 1.885 mgd Min Flow: 0.175 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 2.60 in. Peak Level: 3.77 in.  Min Level: 1.58 in.
10 4

Level (in)

N A W Wttt W it W e\ el e

0 4

Avg Velocity: 6.14 fps  Peak Velocity: 7.57 fps  Min Velocity: 4.26 fps

10.0 -

8.0 1

6.0 1

Velocity (fps)

4.0 +

2.0 4

0.0

Total Weekly Rainfall: 1.08 inches I Rain
2.5 0.0

Flow (mgd)
Rain (in/hr)

1/23 1/24 1/25 1/26 1/27 1/28 1/29
Avg Flow: 0.584 mgd Peak Flow: 1.172 mgd  Min Flow: 0.205 mgd

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 2.51in. Peak Level: 3.42in. Min Level: 1.52 in.
10 ~

Level (in)

SIS TINS TN N TN

0 4

Avg Velocity: 5.91 fps  Peak Velocity: 7.01 fps  Min Velocity: 4.31 fps

10.0 -

8.0 1

6.0 1

Velocity (fps)

4.0 +

2.0 4

0.0

I Rain
2.5 0.0

Flow (mgd)
Rain (in/hr)

1/30 1/31 2/1 2/2 2/3 2/4 2/5
Avg Flow: 0.537 mgd Peak Flow: 0.943 mgd Min Flow: 0.183 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 2.49 in. Peak Level: 3.30in.  Min Level: 1.50 in.
10 4

Level (in)

2 TN NSNS NSNS T

0 4

Avg Velocity: 5.60 fps  Peak Velocity: 6.71 fps  Min Velocity: 3.61 fps

10.0 -

8.0 1

6.0 1

Velocity (fps)

4.0 +

2.0 4

0.0

Total Weekly Rainfall: 0.49 inches I Rain

2.5 T T 'q '. '~ e 0.0

Flow (mgd)
Rain (in/hr)

0.8

0.0 ; ; ; ; ; ; 1.2

2/6 2/7 2/8 2/9 2/10 2/11 2/12
Avg Flow: 0.507 mgd Peak Flow: 0.841 mgd Min Flow: 0.156 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 3
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 2.42 in. Peak Level: 3.37 in.  Min Level: 1.31 in.
10 4

Level (in)

S W WA A A W e A e W line

04

Avg Velocity: 5.95 fps  Peak Velocity: 7.10 fps  Min Velocity: 3.92 fps

10.0 -

8.0 1

6.0 1

Velocity (fps)

4.0 +

2.0 4

0.0

Total Weekly Rainfall: 1.25 inches I Rain

2.5

' n 0.0

Flow (mgd)
Rain (in/hr)

0.0 ; ; ; ; ; ; 1.2

2/13 2/14 2/15 2/16 2/17 2/18 2/19
Avg Flow: 0.512 mgd Peak Flow: 0.919 mgd  Min Flow: 0.160 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 4

Location: S 4th Street south of W Barbour Street

Data Summary Report

Vicinity Map: Site 4

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4

Site Information

Location: S 4th Street south of W
Barbour Street
Coordinates: 116.8811° W, 33.9190° N
Expected Pipe Diameter: 15 inches
Measured Pipe Diameter: 15 inches
ADWEF: 0.342 mgd
Peak Measured Flow: 1.142 mgd
Satellite Map
Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Additional Site Photos

Effluent Pipe

Influent Pipe

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.372 MGal Peak Daily Flow: 0.635 MGal = Min Daily Flow: 0.325 MGal

Total Period Rainfall: 5.43 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches

Avg Flow: 0.369 mgd

Peak Flow: 1.142 mgd  Min Flow: 0.065 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4

Average Dry Weather Flow Hydrographs
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity Inflow / Infiltration
Peak Flow: 1.14 mgd Peak I/I Rate: 0.73 mgd
PF: 3.33 Total I/1: 181,000 gallons

Peak Level: 4.43 in
d/D Ratio: 0.30
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 2.33 inches

1.40 -
1.20 -
1.00 - 04
0.80 4 0s
0.60 4

0.40 12 43[4 [ < ' § °°
0.20
0.00

Ty r 0.0
hf 0.2

Flow (mgd)
Rain (in/hr)

, » 1.0

02/07 +
02/08 +
02/09 +
02/10 +
02/11 +
02/12 +
02/13 +
02/14 +
02/15 +
02/16 +
02/17 +
02/18 +
02/19 +

Event 2 Detail Graph
0.90

0.80 +
0.70 +
0.60 +
0.50 4,

0.40 A \-,\_'\.'\'.\ i

Flow (mgd)

0.30 +

Rain (in/hr)

0.20 +

0.10 +

0.00

01/21
01/23
01/24 -
01/25

Storm Event I/1 Analysis (Rain = 2.33 inches)

Capacity Inflow / Infiltration
Peak Flow: 0.84 mgd Peak I/I Rate: 0.44 mgd
PF: 2.45 Total I/1: 239,000 gallons

Peak Level: 3.43 in
d/D Ratio: 0.23
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
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10 4

Level (in)

B P e AN s W acate U e W Al U A

04

9.0 . Avg Velocity: 4.38 fps  Peak Velocity: 6.09 fps  Min Velocity: 1.78 fps

8.0 4
7.0 4
6.0 1
5.0
4.0 H

Velocity (fps)

3.0
2.0 4
1.0 1
0.0

Total Weekly Rainfall: 1.08 inches I Rain
1.4 0.0

1.2 4

1.0 +

0.8 +

0.6 +

Flow (mgd)
Rain (in/hr)

0.8
0.4 1

0.2 1.0

0.0 f f f f f f 1.2
1/23 1/24 1/25 1/26 1/27 1/28 1/29
Avg Flow: 0.377 mgd Peak Flow: 0.750 mgd  Min Flow: 0.101 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017
Mon Tue Wed Thu Fri Sat Sun
12 — ' — - ' - ' ' Lev
Avg Level: 2.44 in. Peak Level: 3.05in. Min Level: 1.71 in.
10 ~
—_— 8 7]
=
>
| 2
5 _WW
o4

9.0 . Avg Velocity: 4.03 fps  Peak Velocity: 5.10 fps  Min Velocity: 1.25 fps

8.0 4
7.0 4
6.0 1
5.0
4.0

Velocity (fps)

3.0
2.0 4
1.0 1
0.0

I Rain
1.4 0.0

12 + 0.2

1.0 +
0.8 +

0.6 +

Flow (mgd)
Rain (in/hr)

0.4 4

0.2 4

0.0 f f f f f f 1.2
1/30 1/31 2/1 2/2 2/3 2/4 2/5
Avg Flow: 0.354 mgd Peak Flow: 0.572 mgd Min Flow: 0.065 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.353 mgd Peak Flow: 0.549 mgd Min Flow: 0.093 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 4
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 5

Location: 663 22nd Street

Data Summary Report

Vicinity Map: Site 5
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES

Site Information

Location: 663 22nd Street

Coordinates: 116.9008° W, 33.9192° N

Expected Pipe Diameter: 12 inches

Measured Pipe Diameter: 12 inches

ADWF: 0.063 mgd

Peak Measured Flow: 0.290 mgd

Satellite Map

Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.069 MGal Peak Daily Flow: 0.101 MGal = Min Daily Flow: 0.053 MGal

Total Period Rainfall: 5.38 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 0.068 mgd Peak Flow: 0.290 mgd  Min Flow: 0.002 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Average Dry Weather Flow Hydrographs
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITES

Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period

14 0.0
0.2
12
0.4
10 0.6
£ 8 o.sg
§ 1.0 =
6 ©
3 12 @
4 4 1.4
1.6
2 4
1.8
0 f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f f 2.0
o o I N (90} < O © N~ [0 0] (e} o - -~ N 0 < o] o N~ (v (e)) o i N o <t Te} © N~ (v} (0}
§ €€ @€ @ @Y e QLo e e d d dd I I g d g
~ ~ — — ~ ~ — — ~ ~1 -~ -~ ~1 AN (o] (o] (o] (o] (&) (&) (o] (o] (&) AN AN (o] (o] (&) (&) (o] AN AN
o o o o O o o o o o o o o o o o O o o o O o o o o O o o o O o o
T T . . .
- Pipe Diameter: 12 inches
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City of Banning

2017 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: 2.77 inches
i
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Storm Event I/1 Analysis (Rain = 2.77 inches)
Capacity Inflow / Infiltration
Peak Flow: 0.29 mgd Peak I/I Rate: 0.25 mgd
PF: 4.61 Total I/1: 23,000 gallons
Peak Level: 2.73 in
d/D Ratio: 0.23
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City of Banning
2017 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: 2.33 inches
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Storm Event I/1 Analysis (Rain = 2.33 inches)

Capacity Inflow / Infiltration
Peak Flow: 0.21 mgd Peak I/I Rate: 0.14 mgd
PF: 341 Total I/1: 6,000 gallons

Peak Level: 2.21 in
d/D Ratio: 0.18
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITES

Weekly Level, Velocity and Flow Hydrographs

1/23/2017 to 1/30/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017
Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.070 mgd Peak Flow: 0.209 mgd  Min Flow: 0.004 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITES
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Velocity: 1.36 fps  Peak Velocity: 2,58 fps  Min Velocity: 0.11 fps

Avg Level: 1.74 in. Peak Level: 2.44 in.  Min Level: 0.88 in.
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 6

Location: 2435 W Westward Avenue

Data Summary Report

Vicinity Map: Site 6
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6

Site Information

Location: 2435 W Westward Avenue

Coordinates: 116.9031° W, 33.9181° N

Expected Pipe Diameter: 21 inches

Measured Pipe Diameter: 21 inches

ADWF: 0.853 mgd

Peak Measured Flow: 2.259 mgd

Satellite Map

Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.907 MGal Peak Daily Flow: 1.386 MGal Min Daily Flow: 0.834 MGal

Total Period Rainfall: 5.30 inches

M Realtime Weekday [ Realtime Weekend M Realtime Holiday M Rainfall == ADWF
1.60 - = I = 0.0
T 0.5
1.40 +
T 1.0
1.20 -
T 1.5
_ 1.00 - =
= ©
S k)
c
Z 0.0 4 s
3 3
n £
w ©
0.60 ~ [1'4
0.40 +
0.20 +
0.00 +
o -l N o < Te] © N~ 24} [2] o - a N o < [Te] © N~ 0 o o -l N o < Te] © N~ 0 o]
N N N N N N N N N N [ [ R R R R R R R R R Ii Ii \-\| \-\| \-\| Ii Ii Ii \-\| \-\|
I s e s e S e e i i - & & 8 8 & & & & & Q

V&A Project No. 16-0369 Appendix A S6-4



City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6

Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6

Average Dry Weather Flow Hydrographs
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City of Banning
2017 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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- Pipe Diameter: 21 inches
Peak Measured Level: 10.2 inches
Peak d/D Ratio: 0.48
Dry Weather Design 15.7 inches

Threshold Level:
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity Inflow / Infiltration
Peak Flow: 2.26 mgd Peak I/I Rate: 1.31 mgd
PF: 2.65 Total I/1: 312,000 gallons

Peak Level: 10.15 in
d/D Ratio: 0.48
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 2.33 inches

3.50 - T ,11 r 0.0
3.00 - 0.2
o 2907 04 £
E 200+ S
06 =
g 1.50 ——% { | -
° A ) 1 18 08 ®
w 1.00 “'Eﬁz',ir o
4 Al 1.0
0.50 by Ly
0.00 -+ttt 1.2
OO DA ANMNMITO O~NWNDO AT NNMITWOEON~NNNRO NN O~ 0O
T eeeeeeeeeereddddoddddd
S U U U = S S S e e e O A A oV o I &V & I VI VI VB o VI o VI ¢V I o I @ Y I @ N I VI @Y
lelcNeNeoNeclcNolcleNeollcNelNoNo e e NollcNeo o e e Nelc e Rollc Ne oo e )
Event 2 Detail Graph
2.50 v v 0.0
0.2
2.00 -
0.4
T 1.50 =
£ “ ! s
= IR i 06 £
3 Y " =
u_c_’ 1.00 4 ¥ '-'_\ \ Ay £
A 08 &
0.50 N N U
B 1.0
0.00 r r 1.2
— < 0
Q N Q
i ~ I
o o o
Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 1.93 mgd Peak I/I Rate: 0.92 mgd
PF: 2.26 Total I/1: 581,000 gallons
Peak Level: 9.34 in
d/D Ratio: 0.44
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 1.100 mgd Peak Flow: 2.259 mgd  Min Flow: 0.317 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 6.47 in. Peak Level: 8.82in. Min Level: 4.05 in.
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Avg Flow: 0.920 mgd Peak Flow: 1.756 mgd  Min Flow: 0.283 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.863 mgd Peak Flow: 1.557 mgd  Min Flow: 0.233 mgd

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Level: 6.32in. Peak Level: 8.28 in.  Min Level: 3.87 in.
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 6
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 7

Location: 1170 W Ramsey Street

Data Summary Report

Vicinity Map: Site 7
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7

Site Information

Location: 1170 W Ramsey Street

Coordinates: 116.8898° W, 33.9246° N

Expected Pipe Diameter: 15 inches

Measured Pipe Diameter: 15 inches

ADWF: 0.279 mgd

Peak Measured Flow: 1.152 mgd

Satellite Map

Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Additional Site Photos

Lateral Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.309 MGal Peak Daily Flow: 0.423 MGal Min Daily Flow: 0.279 MGal

Total Period Rainfall: 4.34 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 0.306 mgd Peak Flow: 1.152 mgd Min Flow: 0.079 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Average Dry Weather Flow Hydrographs
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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- Pipe Diameter: 15 inches
Peak Measured Level: 4.2 inches
Peak d/D Ratio: 0.28
Dry Weather Design 11.2 inches

Threshold Level:
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City of Banning
2017 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: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity Inflow / Infiltration
Peak Flow: 1.15 mgd Peak I/I Rate: 0.81 mgd
PF: 4.12 Total I/1: 36,000 gallons

Peak Level:  4.20 in
d/D Ratio: 0.28
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period
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Rainfall: 2.33 inches
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Storm Event I/1 Analysis (Rain = 2.33 inches)

Capacity
Peak Flow:

Inflow / Infiltration

0.82 mgd Peak I/I Rate: 0.44 mgd

PF:

Peak Level:
d/D Ratio:

2.92 Total I/1: 154,000 gallons

3.46 in
0.23
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017
Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE7
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 8

Location: Westward Avenue west of Sunset Avenue

Data Summary Report

Vicinity Map: Site 8
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8

Site Information

Location: Westward Avenue west of
Sunset Avenue
Coordinates: 116.9166° W, 33.9180° N
Expected Pipe Diameter: 12 inches
Measured Pipe Diameter: 12 inches
ADWEF: 0.503 mgd
Peak Measured Flow: 1.242 mgd
Satellite Map
Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.554 MGal Peak Daily Flow: 0.715 MGal = Min Daily Flow: 0.465 MGal

Total Period Rainfall: 5.22 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 0.552 mgd Peak Flow: 1.242 mgd Min Flow: 0.057 mgd
I Rain Flow =------- ADWF
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City of Banning

2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8

Average Dry Weather Flow Hydrographs
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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- Pipe Diameter: 12 inches
Peak Measured Level: 3.46 inches
Peak d/D Ratio: 0.29
Dry Weather Design 6.00 inches

Threshold Level:
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City of Banning
2017 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: 2.77 inches
J
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Storm Event I/1 Analysis (Rain = 2.77 inches)
Capacity Inflow / Infiltration
Peak Flow: 0.93 mgd Peak I/I Rate: 0.36 mgd
PF: 1.85 Total I/1: 137,000 gallons

Peak Level: 2.93 in
d/D Ratio: 0.24
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City of Banning

2017 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: 2.33 inches
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Event 2 Detail Graph
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Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 1.24 mgd Peak I/I Rate: 0.48 mgd
PF: 2.47 Total I/1: 381,000 gallons
Peak Level: 3.46 in
d/D Ratio: 0.29
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.610 mgd  Peak Flow: 1.132 mgd  Min Flow: 0.108 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
12

Avg Level: 216 in. Peak|Level: 3.46in.  Min Level: 0.84 in. Lev

10

Level (in)
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0 4
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Total Weekly Rainfall: 1.08 inches I Rain

Flow (mgd)

Rain (in/hr)

1/23 1/24 1/25 1/26 1/27 1/28 1/29
Avg Flow: 0.559 mgd Peak Flow: 1.242 mgd  Min Flow: 0.086 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017
Mon Tue Wed Thu Fri Sat Sun
12 — ' — - ' - ' ' Lev
Avg Level: 2.12 in. Peak Level: 3.27 in.  Min Level: 0.91 in.
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Avg Flow: 0.547 mgd Peak Flow: 1.159 mgd  Min Flow: 0.092 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017
Mon Tue Wed Thu Fri Sat Sun
12 1 - 1 - 1 - 1 - 1 1 Lev
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Avg Flow: 0.520 mgd Peak Flow: 1.082 mgd Min Flow: 0.057 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 8
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
Mon Tue Wed Thu Fri Sat Sun
12 1 - 1 - 1 - 1 - 1 1 LeV
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Avg Flow: 0.559 mgd Peak Flow: 1.100 mgd  Min Flow: 0.112 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

City of Banning
Sanitary Sewer Flow Monitoring
Temporary Monitoring: January 2017 - February 2017

Monitoring Site: Site 9

Location: 4545 W Ramsey Street

Data Summary Report

Vicinity Map: Site 9

V&A Project No. 16-0369 Appendix A



City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE 9

Site Information

Location: 4545 W Ramsey Street

Coordinates: 116.9274° W, 33.9271° N

Expected Pipe Diameter: 12 inches

Measured Pipe Diameter: 12 inches

ADWF: 0.192 mgd

Peak Measured Flow: 0.722 mgd

Satellite Map

Sewer Map Flow Sketch
Street View Plan View
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE9
Additional Site Photos

Effluent Pipe

Influent Pipe
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Period Flow Summary: Daily Flow Totals

Avg Period Flow: 0.216 MGal Peak Daily Flow: 0.345 MGal = Min Daily Flow: 0.179 MGal

Total Period Rainfall: 4.80 inches
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE9
Flow Summary: 1/19/2017 to 2/19/2017

Total Period Rainfall: 6.84 inches Avg Flow: 0.214 mgd Peak Flow: 0.722 mgd  Min Flow: 0.036 mgd
I Rain Flow ~------- ADWF
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE9

Average Dry Weather Flow Hydrographs
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITE9
Site Capacity and Surcharge Summary

Realtime Flow Levels with Rainfall Data over Monitoring Period
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- Pipe Diameter: 12 inches
Peak Measured Level: 4.6 inches
Peak d/D Ratio: 0.38
Dry Weather Design 6.00 inches

Threshold Level:
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
I/l Summary: Event 1

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 1
Rainfall: 2.77 inches
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Storm Event I/1 Analysis (Rain = 2.77 inches)

Capacity

Peak Flow: 0.72 mgd
PF: 3.77

Peak Level:
d/D Ratio:

3.82in
0.32

Infiltration

Peak I/I Rate:
Total I/1:

Inflow

0.49 mgd
123,000 gallons
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
I/l Summary: Event 2

Baseline and Realtime Flows with Rainfall Data over Monitoring Period

Event 2
Rainfall: 2.33 inches
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Storm Event I/1 Analysis (Rain = 2.33 inches)
Capacity Inflow / Infiltration
Peak Flow: 0.62 mgd Peak I/I Rate: 0.38 mgd
PF: 3.22 Total I/1: 279,000 gallons

Peak Level: 4.60 in
d/D Ratio: 0.38
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Weekly Level, Velocity and Flow Hydrographs
1/16/2017 to 1/23/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Weekly Level, Velocity and Flow Hydrographs
1/23/2017 to 1/30/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Weekly Level, Velocity and Flow Hydrographs
1/30/2017 to 2/6/2017

Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.200 mgd Peak Flow: 0.481 mgd Min Flow: 0.043 mgd
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Weekly Level, Velocity and Flow Hydrographs
2/6/2017 to 2/13/2017

Mon Tue Wed Thu Fri Sat Sun
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City of Banning
2017 Flow Monitoring and Inflow / Infiltration Study

SITEQ
Weekly Level, Velocity and Flow Hydrographs
2/13/2017 to 2/20/2017
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Weekday Weekend Overall ADWF

Measured Data”) Modeled Data'® Percent Error” Measured Data'" Modeled Data® Percent Error®
Pipe Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg. Percent
Meter Diametel Flow Velocity Level Flow Velocity Level Flow Velocity Level Flow Velocity Level Flow Velocity Level Flow Velocity Level Measured Modeled Error
Number  (in) (mgd) (ft/s) (in) (mgd) (ft/s) (in) (%) (%) (%)  (mgd) (ft/s) (in) (mgd) (ft/s) (in) (%) (%) (%) (mgd)  (mgd) (%)

SITE 1 24 0.64 3.88 3.2 0.669 4.13 3.5 4.0% 6.5% 7.7% 0.71 3.96 3.3 0.69 4.15 3.5 -3.3% 4.6% 5.3% 0.66 0.67 1.8%
SITE 2 30 1.35 1.81 8.5 1.398 1.87 8.3 3.9% 33%  -2.5% 1.35 1.76 8.7 1.42 1.87 8.3 5.0% 6.3% -4.2% 1.35 1.40 4.2%
SITE 3 15 0.49 5.94 2.5 0.491 5.83 2.4 -0.3% -1.8% -6.2% 0.50 5.82 2.5 0.50 5.83 2.4 -0.3% 0.2% -3.5% 0.49 0.49 -0.3%
SITE 4 15 0.34 4.09 2.4 0.313 4.14 2.3 -8.2% 1.1%  -5.9% 0.35 4.06 2.4 0.31 4.12 2.3 -9.8% 1.3% -7.1% 0.34 031 -8.7%
SITE 5 12 0.06 1.40 1.6 0.062 1.53 1.5 3.0% 9.5%  -5.3% 0.07 1.47 1.7 0.07 1.57 1.6 3.0% 6.5% -7.1% 0.06 0.06 3.0%
SITE6 21 0.84 2.10 6.3 0.866 2.25 6.0 2.6% 7.6%  -5.2% 0.88 2.11 6.4 0.88 2.26 6.0 0.7% 7.4% -5.8% 0.85 0.87 2.0%
SITE 7 15 0.28 4.85 2.0 0.307 4.86 1.9 9.9% 03% -1.3% 0.28 4.80 1.9 0.31 4.84 1.9 9.8% 0.8% 0.9% 0.28 0.31 9.9%
SITE S 12 0.50 8.26 2.1 0.484 7.82 2.0 -29% -53% -1.5% 0.51 8.27 2.1 0.51 7.90 2.1 -1.5%  -45%  -2.1% 0.50 0.49 -2.5%
SITE9 12 0.19 3.25 2.1 0.197 3.23 2.1 1.3% -0.8% -2.4% 0.18 3.21 2.1 0.19 3.18 2.0 1.2% -0.8%  -3.0% 0.19 0.19 1.2%

Notes:

1. Source: City of Banning 2017 Temporary Flow Monitoring Program Draft, V&A Consulting Engineers

2. Average flows are calculated from flow monitoring data. Maximum flow values are hourly peaks.

3. Percent Difference = (Modeled - Measured)/Measured*100.




FLOW MONITORING SITE 1 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Northern Pipeline entering WWTP.
Pipeline diameter: 24"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow?® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.65 0.95 3.2 3.89 0.67 0.92 3.49 414 3.6% -3.3% 7.8% 6.5%
Tues. 0.65 0.95 3.2 3.89( 0.67 0.92 349 414 3.6% -3.3% 7.8% 6.5%
Wed. 0.65 0.95 3.2 3.89( 0.67 0.92 349 414 3.6% -3.3% 7.8% 6.5%
Thur. 0.65 0.95 3.2 3.89( 0.67 0.92 349 414 3.6% -3.3% 7.8% 6.5%
Fri. 0.62 0.98 3.2 3.86 0.66 0.89 3.45 4.1 5.6% -9.1% 7.2% 6.5%
Sat. 0.72 1.24 3.4 3.98 0.68 1.05 3.50 414 49% -152% 3.3% 4.0%
Sun. 0.70 1.36 3.3 3.95 0.69 1.07 3.53 416 -16% -212% 7.3% 5.3%
Summary
Weekday 0.64 -- 3.2 3.88( 0.67 -- 3.5 413 | 4.0% -- 7.7% 6.5%
Weekend 0.71 -- 3.3 3.96 ( 0.69 -- 3.5 415 ] -3.3% -- 5.3% 4.6%
ADWF? | 0.66 e 33 390 067 = 35 414 18% = 7.0% 6.0%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 2 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Pipeline Entering WWTP from South.
Pipeline diameter: 30"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 1.35 1.95 8.5 1.81 1.40 2.13 8.27 187 3.7% 9.2% -3.0% 3.1%
Tues. 1.35 1.95 85 1.81| 1.40 2.13 827 187| 37%  92%  -3.0% 3.1%
Wed. 1.35 1.95 85 1.81| 1.40 2.13 827 187| 37%  92%  -3.0% 3.1%
Thur. 1.35 1.95 85 1.81| 1.40 2.13 827 187| 37%  92%  -3.0% 3.1%
Fri. 1.33 1.96 8.3 1.80 1.39 2.1 8.25 1.87 | 4.8% 8.0% -0.5% 3.9%
Sat. 1.32 2.12 8.6 1.75 1.38 2.29 8.20 1.85( 4.5% 8.1% -51% 6.0%
Sun. 1.38 2.21 8.7 1.77 1.46 2.41 8.39 1.89 | 55% 9.2% -3.3% 6.7%
Summary
Weekday 1.35 - 8.5 1.81 1.40 -- 8.3 1.87 | 3.9% - -2.5% 3.3%
Weekend 1.35 - 8.7 1.76 1.42 -- 8.3 1.87 [ 5.0% - -4.2% 6.3%
ADWF? | 135 e 85 1.80| 1.40 = 83 1.87| 4.2% = -3.0% 4.1%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 3 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: North of Charles Street and Hargrave Street Intersection.
Pipeline diameter: 15"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.49 0.69 2.5 5.99 0.49 0.69 2.38 584 -0.3% -0.5% -6.5% -2.5%
Tues. 0.49 0.69 25 599 0.49 0.69 238 584 -03% -05% -6.5% -2.5%
Wed. 0.49 0.69 25 599 0.49 0.69 238 584 -03% -05% -6.5% -2.5%
Thur. 0.49 0.69 25 599 0.49 0.69 238 584 -03% -05% -6.5% -2.5%
Fri. 0.49 0.64 2.5 5.74 0.48 0.67 2.35 580 | -0.6% 4.7% -4.9% 1.0%
Sat. 0.50 0.76 2.5 5.79 0.49 0.75 2.37 581 -0.8% -1.6% -4.4% 0.4%
Sun. 0.50 0.76 2.5 5.85 0.50 0.77 2.39 585 0.2% 0.8% 2.7% 0.1%
Summary
Weekday 0.49 -- 2.5 5.94 0.49 -- 2.4 5.83 | -0.3% -- -6.2% -1.8%
Weekend 0.50 -- 25 5.82 0.50 -- 2.4 5.83 | -0.3% -- -3.5% 0.2%
ADWF“? | 0.49 e 25 590| 0.49 = 24  583| -0.3% = 54%  -12%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 4 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: North of Westward Avenue and Fourth Street Intersection.
Pipeline diameter: 15"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.34 0.47 2.4 4.09 0.31 0.43 2.29 414 -8.3% -8.7% -6.0% 1.3%
Tues. 0.34 0.47 24 409| 0.31 0.43 229 414| -83% -87%  -6.0% 1.3%
Wed. 0.34 0.47 24 409| 0.31 0.43 229 414| -83% -87%  -6.0% 1.3%
Thur. 0.34 0.47 24 409| 0.31 0.43 229 414| -83% -87%  -6.0% 1.3%
Fri. 0.33 0.45 2.4 4.10 0.31 0.42 2.26 412 -81% -6.5% -5.5% 0.3%
Sat. 0.34 0.51 2.4 412 0.31 0.47 2.26 410 | -9.9% -7.4% -6.6% -0.4%
Sun. 0.35 0.51 2.5 4.01 0.32 0.48 2.28 413 | -9.8% -4.2% -7.6% 3.0%
Summary
Weekday 0.34 - 2.4 4.09 0.31 -- 2.3 414 | -8.2% - -5.9% 1.1%
Weekend 0.35 - 2.4 4.06 0.31 -- 2.3 412 | -9.8% - -7.1% 1.3%
ADWFY? | 0.34 — 24 4.08| 0.31 = 23  413| -8.7% = 6.2% 1.2%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 5 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: 22nd Street, North of Westward Avenue.
Pipeline diameter: 12"

Site_Photo

Model Calibration Summary

Measured Data® Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.06 0.09 1.6 1.39 0.06 0.09 1.51 152 3.2% 2.0% -5.9% 9.6%
Tues. 0.06 0.09 16 1.39| 0.06 0.09 151 152| 329%  20%  -5.9% 9.6%
Wed. 0.06 0.09 1.6 1.39 0.06 0.09 1.51 152 3.2% 2.0% -5.9% 9.6%
Thur. 0.06 0.09 1.6 1.39 0.06 0.09 1.51 152 3.2% 2.0% -5.9% 9.6%
Fri. 0.07 0.12 1.7 1.44 0.07 0.10 1.61 157 25% -13.4% -2.9% 8.7%
Sat. 0.06 0.12 1.7 1.45 0.06 0.12 1.54 153 3.3% -0.6% -6.9% 5.1%
Sun. 0.08 0.15 1.8 1.49 0.08 0.15 1.70 161 2.7% 1.9% -7.3% 7.9%
Summary
Weekday 0.06 - 1.6 1.40 0.06 -- 1.5 153 3.0% - -5.3% 9.5%
Weekend 0.07 - 1.7 1.47 0.07 -- 1.6 1.57 | 3.0% - -7.1% 6.5%
ADWF® | 0.06 e 17 142| 0.06 = 16 154| 3.0% — -5.8% 8.6%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 6 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Westward Avenue, West of 22nd Avenue
Pipeline diameter: 21"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.84 1.29 6.3 2.10 0.87 1.44 5.96 226 2.7% 12.3% -5.3% 7.6%
Tues. 0.84 1.29 6.3 2.10 0.87 1.44 5.96 226 2.7% 12.3% -5.3% 7.6%
Wed. 0.84 1.29 6.3 2.10 0.87 1.44 5.96 226 2.7% 12.3% -5.3% 7.6%
Thur. 0.84 1.29 6.3 2.10 0.87 1.44 5.96 226 2.7% 12.3% -5.3% 7.6%
Fri. 0.85 1.32 6.3 2.09 0.86 1.43 5.95 225 2.2% 8.4% -4.8% 7.8%
Sat. 0.86 1.41 6.3 2.1 0.85 1.47 5.90 224 | -0.8% 4.5% -6.8% 6.6%
Sun. 0.89 1.41 6.4 2.1 0.91 1.54 6.09 228 2.1% 8.9% 4.7% 8.2%
Summary
Weekday 0.84 -- 6.3 2.10 0.87 -- 6.0 225 | 2.6% -- -5.2% 7.6%
Weekend 0.88 -- 6.4 2.11 0.88 -- 6.0 226 | 0.7% -- -5.8% 7.4%
ADWF? | 0.85 e 63 210| 0.87 = 60 226| 2.0% = -5.4% 7.5%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 7 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Flow Calibration

Location: Open Space Southwest of Ramsey Street and Eight Street Intersection.

Pipeline diameter: 15" 06
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FLOW MONITORING SITE 8 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Westward Avenue, West of Sunset Avenue.
Pipeline diameter: 12"

Site_Photo

Model Calibration Summary

Measured Data™” Modeled Data Percent Error®
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.
Flow Flow® Level Vel.| Flow Flow® Level Vel.| Flow Flow  Level Vel.
Day (mgd) (mgd) (in) (ft/s)] (mgd) (mgd) (in) (ft/s)| (%) (%) (%) (%)
Mon. 0.50 0.85 2.1 8.28 0.48 0.93 2.03 782 -2.7% 9.5% -1.6% -5.6%
Tues. 0.50 0.85 21 828| 048 0.93 203 7.82| 27% 95% -16%  -5.6%
Wed. 0.50 0.85 21 828| 048 0.93 203 7.82| 27% 95% -16%  -5.6%
Thur. 0.50 0.85 21 828| 048 0.93 203 7.82| 27% 95% -16%  -5.6%
Fri. 0.50 0.87 2.1 8.18 0.49 0.84 2.03 7.82 | -3.4% -3.1% -1.2% -4.4%
Sat. 0.49 0.80 2.1 8.28 0.48 0.90 2.02 779 -2.8% 11.7% -3.4% -5.8%
Sun. 0.54 0.95 2.1 8.27 0.54 1.02 2.13 8.00 | -0.3% 8.3% -0.9% -3.3%
Summary
Weekday 0.50 - 2.1 8.26 0.48 -- 2.0 782 | -2.9% - -1.5% -5.3%
Weekend 0.51 - 2.1 8.27 0.51 -- 2.1 790 | -1.5% - -2.1% -4.5%
ADWF“? | 050 e 21 827| 049 = 20 784 -25% = A17%  -51%
Notes:

1. Source: V&A Temporary Flow Monitoring Program

2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A.
3. Percent Error = (Modeled - Measured) /Measured x 100

4. ADWF = (5xWeekday Average + 2xWeekend Average)/7
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FLOW MONITORING SITE 9 DRY WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Flow Calibration

Location: Ramsey Street, East of Hiland Home Road.

Pipeline diameter: 12" 035
0.30
= 0.25
£0.20
Site_Photo g 01
- T 0.10
0.05
0.00 -
Mon Tues Wed Thurs Fri Sat Sun
Days Modeled Flow
= Measured Flow
Velocity Calibration
45
4.0 A
- 35 4
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=25 1
g 2.0 A
< 15 A
> 1.0
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0.0 -
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Days Modeled Velocity
Measured Velocity
Level Calibration
3.0
2.5 4
= 2.0
Model Calibration Summary T 15 A
()
Measured Data®” Modeled Data Percent Error® - L0
Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg.| Avg. Peak Avg. Avg. 0.5 1
Flow Flow® Level Vel.| Flow Flow® Level Vel. | Flow Flow Level Vel. 0.0 -
Day (mgd)  (mgd) (in) (ft/s)| (mgd) (mgd) (in) (ft/s) (%) (%) (%) (%) Mon Tues Wed Thurs Fri Sat Sun
Mon. 0.20 0.29 2.1 3241 0.20 0.30 207 323| 1.3% 1.0% -2.6% -0.4% Days Modeled Level
Tues. 0.20 0.29 2.1 3.24 0.20 0.30 207 323| 1.3% 1.0% -2.6% -0.4% Measured Level
Wed. 0.20 0.29 21 3241 020 030 207 323] 13% 1.0% -26%  -04% Weekday Diurnal Pattern Weekend Diurnal Pattern
Thur. 0.20 0.29 2.1 3.24 0.20 0.30 207 323| 1.3% 1.0% -2.6% -0.4% 18 16
Fri. 0.19 0.28 2.1 3.28 0.19 0.29 205 321| 0.8% 4.8% -1.6% -2.2% 16 4 14
Sat. 0.19 0.28 2.1 3.31 0.19 0.28 204 320| 0.9% 1.0% 2.7% -3.3% ]
sun. 0.18 0.27 21 310| 0.18 0.27 200 316| 16% 11%  -3.4% 20%| 1.4 5 12
Summary 35 121 210
Weekday 0.19 -- 2.1 3.25( 0.20 -- 2.1 3.23| 1.3% -- -2.4% -0.8%| S 1.0 =
Weekend | 0.18 - 21 321 0419 = 20  3.48| 12% ~ 30% 08%| =g = 081
ADWF? | 0.19 e 21 324 0.19 = 21 321| 1.2% = 26% _ 08%| 56 506 1
Notes: T 04 - T 04
1. Source: V&A Temporary Flow Monitoring Program ' 02 |
2. Peak flow is the hourly average hourly peak flow, which was derived based on the 15-minute flow data from V&A. 02 4 '
3. Percent Error = (Modeled - Measured) /Measured x 100 0.0 - 0.0 -
4. ADWF = (5xWeekday Average + 2xWeekend Average)/7 0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22

Hour Hour




Storm 1 (1/20/2017-1/20/2017) Storm 2 (1/22/2017-1/23/2017)
Measured Data® Modeled Data® Percent Error® Measured Data® Modeled Data® Percent Error®

Pipe Avg. Peak  Avg. Avg. Avg. Peak  Avg. Avg. : Peak Avg. Avg. Avg. Peak  Avg. Avg. Avg. Peak Avg. Avg. : Peak Avg. Avg.
Meter Diameter Flow Flow Velocity Level Flow Flow Velocity Level Flow Velocity Level Flow Flow Velocity Level Flow Flow Velocity Level Flow Velocity Level
Number ~(in)  (mgd) (mgd) (ft's)  (in) (mgd) (mgd) (fs)  (in) (%) (%) (%) (mgd) (mgd) (ft/s)  (in) (mgd) (mgd) (ft/s) (i) (%) (%) (%)

SITE1 24 1822 4039  3.95 7.5 1669 3865 5.34 74 -84% -43% 350% -0.8% [ 1435 3258  4.36 52 | 1133 2803 4.74 6.1 21.1% -140% 87%  16.9%

SITE 2 30 2336 3717 193 126 | 2105 4.047 212 100 | -99% 8.9% 9.6% -209% | 1.840 3.196 1.92 10.0 | 1.884 3562  2.06 9.5 24% 114% 71% -43%

SITE 3 15 0915 1885  6.44 3.5 0.899 1911 6.9 3.2 -17%  1.4% 79% -7.2% | 0.650 1.253 6.26 27 | 0663 1378 6.31 2.7 20% 10.0% 08%  0.3%

SITE 4 15 0.629 1142 524 31 0575 1311 495 3.0 -8.6% 149% -55% -3.8% | 0462 0.838  4.86 26 | 0422 0863 4.49 2.5 -8.8% 29%  -1.7%  -1.6%

SITES 12 0100 0.290 185 1.8 0118 0.280 1.84 21 [ 182% -38% -02% 17.5% | 0.072 0.215 1.63 16 | 0090 0.188 1.68 1.8 23.7% -124% 3.1% 15.4%

SITE6 21 1372 2259 252 7.8 1590 2389 270 83 |[159% 5.7% 71%  6.4% | 1112 1928 2.32 70 [ 1143 2192 243 6.9 28%  13.7% 50% -21%

SITE7 15 0418 1152  5.40 2.3 0448 1241 537 2.3 72% 78% -06% 21% | 0375 0817 523 21 [ 0403 0796 5.24 2.2 7.4% -26%  02%  41%

SITE8 12 0.686 0.924  9.16 24 0.810 1.098  9.27 23 |180% 188% 12% -7.6% | 0.675 1.242 8.84 24 [ 0610 1119 835 2.3 9.7% -10.0% -5.6% -4.8%

SITE9 12 0341 0722  3.90 2.6 0382 0.858  3.88 28 |120% 187% -05% 7.4% [ 0305 0.617  3.72 26 | 0281 0572 357 25 -71.6%  -7.3% -40% -41%

Notes:

1. Source: City of Modesto 2017 Temporary Flow Monitoring Program, V&A Consulting Engineers

2. Average flows are calculated from flow monitoring data. Maximum flow values are hourly peaks. Averages were adjusted to account for data not recorded.
3. Percent Difference = (Modeled - Measured)/Measured*100.




FLOW MONITORING SITE 1 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Northern Pipeline entering WWTP.
Pipeline diameter: 24"
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FLOW MONITORING SITE 2 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Pipeline Entering WWTP from South.
Pipeline diameter: 30"
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FLOW MONITORING SITE 3 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: North of Charles Street and Hargrave Street Intersection.
Pipeline diameter: 15"
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FLOW MONITORING SITE 4 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: North of Westward Avenue and Fourth Street Intersection.
Pipeline diameter: 15"
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FLOW MONITORING SITE 5 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: 22nd Street, North of Westward Avenue.
Pipeline diameter: 12"
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FLOW MONITORING SITE 6 WET WEATHER FLOW CALIBRATION

INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Westward Avenue, West of 22nd Avenue
Pipeline diameter: 21"
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FLOW MONITORING SITE 7 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Open Space Southwest of Ramsey Street and Eight Street Intersection.
Pipeline diameter: 15"

2.0 r - —
18 J Flow Calibration
: n I i | L
1.6 1 mmmm Rain T
1.4 = ==ADWF i
= Measured Data |||
g,1.2 Modeled Data [T
=1.0
2
L_? 0.8 A L
0.6 - \
0.4 e \\‘~-r4\ " = A L4 ~ ;
0.2 |
0.0 T T T T T T T T
8 & & & N g 8
100 r T - 'I T T T
9.0 Velocity Calibration
: n I i | L
8.0 |
7.0
(2]
2 6.0 - A\ I
>
= 50 ‘ v VM ) w i
: A N
o
5 40 s
~ 30
2.0 mmm Rain a
1.0 —Measured Data ||
' —Modeled Data
0.0 — T
o — N ™ < ‘o] (o]
o a o o a o a
10 r T - 'I T T
9 | Level Calibratio
1] | i | L
8 ]
~ 7
£ 6 |
£ 5
2 4 I
g,
2 % M\-’ Mﬂm\\ﬁ—y% == Rain N
1 N / ——Measured Data [}
- \l0deled Data
0 ———F—F—
o ~— AN [92] < Ye] ©
q q q q \ q Q

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

Rain (inches/15-minutes) Rain (inches/15-minutes)

Rain (inches/15-minutes)




FLOW MONITORING SITE 8 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Westward Avenue, West of Sunset Avenue.
Pipeline diameter: 12"
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FLOW MONITORING SITE 9 WET WEATHER FLOW CALIBRATION
INTEGRATED MASTER PLAN
CITY OF BANNING, CALIFORNIA

Location: Ramsey Street, East of Hiland Home Road.
Pipeline diameter: 12"
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Integrated Master Plan

MODEL CALIBRATION PLAN

1.0 OVERVIEW

The model calibration will consist of three parts, a macro calibration, fire flow test
calibration, and an extended period simulation (EPS) calibration. This calibration plan
covers each of the calibration processes, specifically focusing on data gathering needed to
ensure an accurate and complete calibration.

1.1 Schedule

Field testing and data gathering for the model calibration is proposed to take place from
March 7 to March 20. Table 1 presents a schedule of the duration of the field testing and
dating gathering, detailing on which days each data gathering element of the calibration will
take place.

Table 1 Calibration Data Gathering and Testing Schedule
Model Calibration Plan
City of Banning
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Mar. 5 Mar. 6 Mar. 7 Mar. 8 Mar. 9 Mar. 10 Mar. 11
PLs arrive at City staff to EPS EPS EPS EPS
City install PLs
PLs Start
Recording
(EPS Data
Gathering)

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Mar. 12 Mar. 13 Mar. 14 Mar. 15 Mar. 16 Mar. 17 Mar. 18
EPS EPS EPS EPS Standard EPS EPS

FF Tests
at 12 Sites
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Mar. 19 Mar. 20 Mar. 21 Mar. 22 Mar. 23 Mar. 24 Mar. 25
EPS PL Stop Send PL back
Recording to Carollo
Remove Send SCADA
Pressure to Carollo
Loggers
Abbreviations: EPS: Extended Period Simulation; FF: Fire Flow; PL: Pressure Loggers. .
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City staff will need to install pressure loggers on Tuesday, March 7, 2017. Carollo will send
the loggers to arrive by Monday, March 6, 2017 to give the City time to install the loggers.
Fire flow testing will be conducted on Thursday, March 16, 2017.

The remainder of this plan details the data required for each calibration and testing
procedures for each portion of the calibration test.

2.0 MACRO CALIBRATION
2.1 Overview of Macro Calibration

This initial calibration process will consist of a macro calibration, under which Carollo will
run the model under existing demand conditions and make the necessary adjustments to
produce reasonable system pressures and replenishing reservoirs. Possible adjustments
include modifications of pipeline connectivity, operational controls, ground elevations,
facility characteristics, and pump curves.

2.2 Macro Calibration Process

The macro calibration process will involve several steps to ensure that the model is
producing reasonable results.

2.2.1 Transmission Main Connectivity

Carollo will use the connectivity features of the City’s selected hydraulic modeling software
to verify the connectivity of the transmission mains within the distribution system. Problems
found using the connectivity locators will be reviewed on a case-by-case basis by the
hydraulic modeler to determine whether adjustments need to be made to the connectivity of
the model. Output reports of pipe flow characteristics, such as headloss (ft/kft) and velocity
(ft/s) will also be used to locate problem areas to be looked at by the hydraulic modeler to
determine whether additional adjustments need to be made to the connectivity of the
model.

2.2.2 System Pressures

The City has provided Carollo with estimates of typical pressures throughout the distribution
system. The macro calibration will compare the model output to the typical pressures
observed. This process will allow Carollo to locate major errors in model creation,
elevations, or GIS connectivity, as well as changes that need to be made in how operational
controls of the system should be implemented in the model.

2.2.3 Facility Characteristics

If available, hydraulic model results from each pump in the system will be compared to
pump tests provided by the City to verify that the facility attributes entered into the model,
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such as pump power, groundwater depth, and the pump curves, are producing results
comparable to what the City experiences.

3.0 FIRE FLOW TESTING
3.1 Overview of Fire Flow Calibration Process

The calibration of fire flow tests is intended to develop a steady state calibrated hydraulic
model by closely matching its water model pressures to field pressures under similar
demand and system boundary conditions. The primary varied parameter for this calibration
will be pipeline roughness coefficients, although other parameters may be adjusted as
calibration results are generated.

Hazen William roughness coefficients, or C-factors, have industry accepted value ranges
based on pipeline material, diameter, and age. Characteristics specific to the City’s
distribution system such as water quality, temperature, construction methodologies,
material suppliers, and other factors may result in roughness coefficients, which differ from
the average of the industry accepted ranges. Fire Flow calibration refines the initial
estimation of the value of roughness coefficients that best indicate the conditions of the
City’s distribution system. During average day flows, roughness coefficients have a
relatively small effect on the operation of the distribution system. As the flows increase in
the system on higher demand days, velocity within pipelines increase and roughness
coefficients contribute more to overall system head loss. Fire Flow tests artificially create
high demand events to generate more headloss, allowing a better estimation of the pipeline
roughness coefficients.

It is proposed to include 12 fire flow tests using one or two flowing hydrants and two
pressure hydrants. These field tests are simulated in the model to calibrate the model under
steady state conditions. The fire flow tests will each stress the City’s distribution system by
creating a differential between the hydraulic grade line (HGL) at the point of hydrant flow
and the system HGL at neighboring hydrants. This HGL differential will increase the effect
of the roughness coefficients on system losses and allow adjustments to the model to
match model pressures to field pressures within an acceptable tolerance. As the model is
adjusted to match system pressures, roughness coefficients will be adjusted only within a
tolerance of industry accepted roughness coefficient ranges. If the model is unable to match
the calibration results without leaving the acceptable range of roughness coefficient values
for a given pipeline material and age, there may be cause for further investigation of a
previously unknown field condition. Examples of such conditions, which typically arise
during hydraulic model calibration, include closed pipelines, partially closed or
malfunctioning valves, extreme corrosion within pipelines, connectivity and diameter errors
in GIS/as-builts, and diurnal patterns of large water users.
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3.2 Preliminary Schedule for Testing Days

The equipment testing and 12 fire flow tests are scheduled for Thursday, March 16. The
following schedule details the events for the period of testing.

Thursday, March 16

7:00 am Meet at City Hall/City Yard
e Introductions
e Record time difference between field time and SCADA clock.
e Distribute packets and routing information
e Check radios, if necessary (or fill in cell phone contact sheet)

e Calibrate pressure gauges on a nearby hydrant (if more than one
pressure gauges used)

e Travel to Site 1

7:00-11:00 am  Conduct Fire Flow Tests at Sites 1 through 6
11:00-12:00 pm Lunch

12:00-4:00 pm  Conduct Fire Flow Tests at Sites 7 through 12

3.3 Fire Flow Test Locations

Carollo has selected 12 preliminary testing sites, which are shown on Figure 1. The testing
sites are distributed across the City and were selected based on location, accessibility, and
representation of the various portions of the City’s distribution system. It is anticipated that
one test point will be taken within each smaller zone and up to four test points will be taken
within larger zones. Each of the 12 testing sites is shown in detail on an individual Fire Flow
Test Detail Map, which can be found in Appendix A.

The test sites have been selected such that they create a good geographical coverage of
the City’s entire distribution system. All tests are located away from major transmission
lines and facilities to increase the chance that a substantial pressure drop (> 10 psi) is
observed during the tests with the exception of Site 6, which is located on the 30-inch
diameter transmission main between Brinton Reservoir and the San Gorgonio Tanks.

3.4 Standard Fire Flow Tests

On the day of fire flow testing, the 12 fire flow tests will be conducted without adjusting the
configuration of the distribution system. For each of these fire flow tests, the residual will be
initially measured at two hydrants (P-1 and P-2) while a single hydrant is opened (F-1). If
the single hydrant is unable to generate a sufficient drop in pressure gradient, a second
hydrant (F-2) will be opened according the detail sheets.
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3.5 Required Equipment / Staff

351 Required Staff (City)

A minimum of 3 staff to operate hydrants will be required for the following tasks:

¢ One staff member at each flowing hydrant (2)
¢ One staff member at the residual pressure hydrants (1-2)

City staff shall be responsible for installation and removal of data loggers on hydrants,
operation of valves, driving City vehicles or any other function involving City property.

3.5.2 Required Equipment (City)
e 3 pressure gauges (1 primary, 1 secondary, and 1 spare)

e 3 flow gauges (1 primary, 1 secondary, 1 spare)

o 3 diffusers to attach to the flowing hydrants (if not included as a part of the flow
gauge)

¢ 3 hand-held radios/cell phones (1 per City staff)

e 3 clipboards

o Wrenches and equipment to open/flow each hydrant and necessary valves

3.5.3 Required Equipment (Carollo)
e Maps and field testing forms (including routing and order of testing)

3.6 Fire Flow Testing Procedure
On the day of fire flow testing, if multiple pressure gauges are used, all the pressure gauges
should be calibrated by comparing readings when attached to the same hydrant.

1. Position everyone at their respective locations with their clipboard and field-testing
forms and confirm that everyone is at their place via radio/cell phone/hand signals.

2. City staff will attach the pressure gauges to the pressure hydrants (P-1 and P-2) and
flow hydrant (F-1). Carollo coordinator will remain at P-1 to read pressure during test.

3.  Carollo coordinator will log the time, date and location on the testing form, along with
the pressure at the pressure hydrants (P-1 and P-2).

4.  City staff will attach the flow gauge to the primary flow hydrant (F-1).

5. Carollo coordinator will ask for the static pressure reading from each hydrant, one-by-
one (before opening the flowing hydrant) and record in the field testing form.

6.  Carollo coordinator will have a City staff open the flowing hydrant (F-1) until a steady
stream is flowing (divert into gutters and dechlorinate).

7. City staff will take note of flow from flowing hydrant (F-1). Carollo coordinator will ask
for the flow from the flowing hydrant (F-1) and record in the field testing form.
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8.  Carollo coordinator will observe pressure drop at pressure hydrant (P-1).

9. Carollo coordinator will confirm that pressure is stabilized and at least 10 psi less than
static pressure.
a. If AP=10 psi : go to next step.

b. If AP<10 psi : Carollo coordinator will ask City staff at flowing hydrant (F-1) to
close the hydrant and City staff at flow hydrant (F-2) to connect the flow gauge.
Both hydrants F-1 and F-2 will be opened simultaneously and test repeated.

C. If AP=5 psi: go to next step (10 psi is preferred, but 5 psi is still acceptable).
d. If AP<5 psi: move on to next site (test failed).

10. Carefully and slowly close the flowing hydrant. If two hydrants are flowing, close one
at a time.

11. Carollo coordinator will ask the flow from City staff at each flowing hydrant.

12. Carollo coordinator will verify data is fully recorded and check for any anomalies
(such as a gauge stuck on a high pressure or consistently showing significantly
higher pressure than the rest of the readings.)

13. If no anomalies are detected, Carollo coordinator will notify all field personnel to
remove equipment and move on to the next hydrant flow test site.

14. |If results are irregular, repeat the test one more time.
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4.0 EXTENDED PERIOD CALIBRATION
4.1 Overview of Extended Period Calibration Process

The extended period calibration is intended to calibrate the extended period simulation
(EPS) capabilities of the hydraulic model by closely matching the model pressures, flows,
and tank levels to field conditions over a 24-hour period of similar demand and system
boundary conditions. Pressure data, tank levels, and flows from wells, imported water
connections, booster stations, and the pressure reducing stations will be recorded for a full
week in order to create diurnal patterns and obtain EPS calibration data. The primary varied
parameters for this calibration will be operational controls and pipeline roughness
coefficients, although other parameters may also be adjusted as calibration results are
generated.

4.2 Data Required for Extended Period Calibration

The calibration data required for the extended period calibration consists of records of
system pressures, tank levels, and flows from wells, imported water connections, booster
stations, and the pressure reducing stations throughout the distribution system. These
system pressures will be gathered both by the City’s existing sensor network and by
temporary pressure loggers, which will be attached to hydrants throughout the distribution
system. Additional data, including system controls and operational details, will be required
to establish boundary conditions for the model. This data will be gathered over the course
of the week (See Table 1 for the complete calibration schedule).

Based on conversation with City staff, a target system interval of 5 minutes will be used for
data gathering. If facilities lack the capabilities for 5 minute interval data gathering (both
those using circular charts and flow totalizers), assumptions will be necessary to interpolate
data for the calibration.

The assumed parameters which can be collected for calibration are listed by site in Table 2.
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Table 2 EPS Calibration Data Gathering Parameters
Potable Water Model Calibration Plan
City of Banning

Facility Name Measurement Unit  Interval Source
Reservoirs
Mountain Tank level ft 5 min SCADA
San Gorgonio Tanks level ft 5 min SCADA
Sunset Tanks level ft 5 min SCADA
Southwest Reservoir level ft 5 min SCADA
Brinton Site Tank level ft 5 min SCADA
High Valleys Tank pressure psi 5 min PL #11
Booster Stations
C2PS flow gpm 5 min SCADA
C3PS flow gpm 5 min SCADA
C4 PS flow gpm 5 min SCADA
C5PS flow gpm 5 min SCADA
Mountain PS flow gpm 5 min SCADA
Wells
Well 1 flow gpm 5 min SCADA
Well 2 flow gpm 5 min SCADA
Well 3 flow gpm 5 min SCADA
Well 4 flow gpm 5 min SCADA
Well 5 flow gpm 5 min SCADA
Well 7 flow gpm 5 min SCADA
Well 8 flow gpm 5 min SCADA
Well 9 flow gpm 5 min SCADA
Well 10 flow gpm 5 min SCADA
Well 11 flow gpm 5 min SCADA
Well 12 flow gpm 5 min SCADA
Well C2 flow gpm 5 min SCADA
Well C3 flow gpm 5 min SCADA
Well C4 flow gpm 5 min SCADA
Well C5 flow gpm 5 min SCADA
Well C6 flow gpm 5 min SCADA
Well M3 flow gpm 5 min SCADA
Well M10 flow gpm 5 min SCADA
Well M11 flow gpm 5 min SCADA
Well M12 flow gpm 5 min SCADA
Interconnections
High Valleys Water District flow gpm 5 min SCADA
Banning Heights Mutual Water District flow gpm 5 min SCADA
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4.3 Format of Data

43.1 SCADA Data

All SCADA data needs to be provided in MS Excel or a MS database format. Table 3
presents an acceptable sample format for the SCADA data.

Table 3 Sample SCADA Format
Potable Water Model Calibration Plan
City of Banning

TANK3_LEVEL TANK2_LEVEL PS9 PRESSUR_SUCT | PS9_PRESSUR_DISC
time ft time ft time psi time psi

2/1/17 1:00 27.61 2/1171:00 25.73 2/1171:00 4453 | 2/1/171:00 120.59
2117 1:15 27.52 21117115 2554 21117 1:15 4465 | 2117115 117.05
2/1/17 1:30 2735 | 2117 1:30 25.39 2/1M171:30 4420 | 2/1/171:30 119.63
2/117 1:45 25.12 21117 1:45 2529 21117 1:45 4534 | 2/1/17 1:45 11942
2/1/17 2:00 2559 | 2/1172:00 25.13 2/1172:00 4513 | 2/1/172:00 115.52
2117 2:15 25.60 211117215 27.56 211172:15 4526 | 2117215 117.21
2117 2:30 2555 | 2/1172:30 27.60 21117 2:30 4459 | 2/1/172:30 117.29
2/117 2:45 27.96 21117 2:45  27.90 21117 2:45  45.01 | 2/1/17 2:45 117.05
2/1/17 3:00 25.76 21117 3:00  27.67 2/1173:00 4575 | 2/1/173:00 116.55
21117 3:15 25.41 2117315  26.51 2117315 4422 | 21117 3:15  116.91
2/1/17 3:30 25.56 2117 3:30  27.31 2117 3:30 4442 | 2/1/173:30 115.15
2/1/17 3:45 25.06 | 2/1/17 3:45 26.96 21117 3:45  45.04 | 2/1/17 3:45 119.02
2/1/17 4:00 25.11 2117 4:00 27.00 21117 4:00 4417 | 2/1/174:00 120.00

Notes:
This sample was taken from a different SCADA system and thus may not represent the exact format of the
City’s SCADA output.

It is assumed the SCADA system has the capability for data to be taken using 5-minute
intervals. If possible, the time of each data point should be included in the output report.
The City should provide Carollo with a sample SCADA reports prior to March 7 to verify that
all data can be retrieved in the preferred format.

4.4 Temporary Pressure Loggers

Carollo will setup 14 temporary pressure loggers to begin logging at 12:00 pm on Tuesday,
March 7, 2017 and will send the pressure loggers to the City to arrive by Monday, March 6.
The City is expected to install the 14 pressure loggers on hydrants identified on Figure 1 on
Tuesday, March 7. The location of the hydrant and the hydrant number corresponding to
each logger ID is listed on Table 4.

March 2017 - FINAL 11

pw:\\Carollo/Documents\Client/CA/Banning/10524A00/Data/Facilities/Potable\Potable Water Calibration Plan.docx



Table 4 Temporary Pressure Logger Summary
Potable Water Model Calibration Plan
City of Banning

Logger Hydrant Logger Hydrant Location

Site ID ID
1 R04304 C-30 Evergreen Lane and Mountain Avenue
2 n/a C-31 4" Blow-Off Valve on Cornucopia Court
3 T02301 C-32 Near Linda Vista Mobile Home Park
4 Y03332 C-33 Melbourne Circle and Singing Hills Drive
5 AA05301 C-34 Near High Valleys Tank
6 Y05301 C-35 Hilltop Drive and Sunset Avenue
7 W04300 C-36 Westward Avenue and Chipmunk Trail
8 V06301 C-37 Monroe Street and Jefferson Street
9 T06309 C-38 Cottonwood Road and Geneva Street
10 T08320 C-39 Linda Vista Drive between Gilman Street and Wilson Street
11 R08304 C-40 Summit Drive and Murray Street
12 X08302 C-41 Wesley Street and CA-243
13 V08304 C-42 CA-243 and Fourth Street
140 U10304 C-43 Evans Street between George Street and Nicolet Street
Notes:

(1) Location is anticipated to have higher pressures. Higher rated pressure loggers (Track-IT 350)
needs to be installed to these locations. All other locations will use the Track-IT 150 model.

To install the loggers, attach the cap provided by Carollo to the hydrant and attach the
pressure loggers to the cap. Once the loggers are installed, open the hydrant. At the end of
the EPS testing, City staff shall remove the loggers and mail them to the following address:

Attn: Ryan Hejka
707 Wilshire Boulevard, Suite 3920
Los Angeles, CA 90017

441 Required Equipment / Staff

4.4.1.1 Required Staff (City)

City staff will install all of the pressure loggers in the field prior to the hydrant testing. City
staff shall be responsible for installation/removal of data loggers on hydrants, driving City
vehicles or any other function involving City property.

4.4.1.2 Required Equipment (City)
o Appropriate wrenches and equipment to place loggers on each hydrant
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4.4.1.3 Required Equipment (Carollo)

4.4.2

12 pressure loggers - Track-IT 150 (C-30 through C-41)
2 pressure loggers — Track-IT 350 (C-42 and C-43)

14 hydrant caps

Maps of field locations for pressure loggers

Models and Intermediate Readings

The sampling interval for all pressure loggers will be set to 1 minute. Each pressure logger
will require approximately 18,720 data points (60 data points per hour over 13 days).

The internal capacity of the Track-IT 150 and Track-IT 350 pressure loggers are limited to
64,000 data points, all of which are sufficient to record thirteen days of data in 1 minute
intervals.
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Appendix A

FIRE FLOW TEST - DETAILED FIELD MAPS
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Static PS: 121.5 Static PSI: 17 Start Time: 1:25 pm Start Time: 1:29 pm
Residual PSI: 118 Residual P5L: 117 End Time: End Time:
Test 2 Static Pressure  121.5 Test 2 Static Pressure 117 Static PSI: Static PSI:
Test 2 Residual Pressure 117 Test 2 Residual Pressure 117 Residual P35l 110 Residual P5I: 110
Flow GPM: 1,650 FlowGPM:. 1,650

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

Legend

B Temporary Pressure Loggers
Test Hydrant Types

O F-1

@ F-2

@ P-1

O P-2

)3 Other Hydrants
Pipelines by Diameter
—— 6 inch and less

8 to 10 inch

—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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TEST 5 FORM
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Date: 3/16/2017  1ime:  8:19 am Insufficient pressure drop
| ocation: in Test 1. Test 2 needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Static PSI 77.5 Static PSI: 94 Start Time: 8:19 am Start Time: 8:25
Residusl P3E: 7 Residusl P5I: 93 End Time: End Time:
Test 2 Static Pressure  77.5 Test 2 Static Pressure nfa  Static PSE Static PSI:
Test 2 Residual Pressure 75  Test 2 Residual Pressure n/a  Residusl P3: 82 Residual PSL 65

Flow GPM: 1,412 FlowPM: 1,270

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

Legend

B Temporary Pressure Loggers

Test Hydrant Types
O F-1

@ F-2

@ P-1

© P2

)3 Other Hydrants

Pipelines by Diameter
—— 6 inch and less

8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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TEST 6 FORM

CITY OF BANNING
INTEGRATED MASTER PLAN




J é L Vicinity Map
. © . .
. 12 inch #11 4 inch 8 inch
5 5 )O
% F-2 4 inch
e LA o
=)
=
§ inch
>O .P-l (02
<
=
S
S a
!
© O
-§ SANTARITA PL 6 inch 6 inch
S = Op-2
= 1)
+| @
~ \©)
Z o
2
3
14 inch L
_ . l . O eIt
%y? e ho pe ps; R
[ce]
Date: 3/16/2017 Time:_7:51 am Sufficient pressure drop
Location: in Test 1. Test 2 not needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Static PSI 101 Static PSI 108 Start Time: 7:51 am Start Time:
Residual PSE: 58 Residuzl P5E: 62 End Time: End Time:
Siatic PSI: Siatic PSI:
Residual P3E 52 Residual P5l:
Flow GPM: 1,118 Flow GPM:

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

Legend

B Temporary Pressure Loggers
Test Hydrant Types

O F-1

@ F-2

@ P-1

O P-2

)) Other Hydrants

Pipelines by Diameter
—— 6 inch and less

8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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Date: 3/16/2017  1ime:  2:17 pm Insufficient pressure drop 0 480
s in Test 1. Test 2 needed
;mahm Hydrant 1 {P1) p Hydrant 2 (P2) Flow Hydrant 1 {F1) Flow Hydrant 2 {F2) HYDRANT FLOW
ressune ramn ressure rar 0w Ay aran e rary
Static PS: 141 Static PSI: 138 Start Time: 2:17 pm Start Time: 2:23 pm TEST 8 FORM
Residusl P3E: 130 Residusl P5I: n/a End Time: End Time:
Test 2 Static Pressure130 - 141 Test 2 Static Pressure 138  Static PSI: 3 Static PSI: =i
Test 2 Residual Pressure Test 2 Residual Pressure 135 Residual P35l Residual P5I:
130 - 141 Flow GPM: 1,730 FlowGPM: ____ 1.765 |NTE§IRTAYTE|§ m’\éﬁ:zNRG PLAN
nates: SCADA clock was approximatly 2 minutes ahead of field clock.
P-1 Residual would consistently swing about 10 psi
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Date: 3/16/2017 Time: __1:45 pm Sufficient pressure drop
Location: in Test 1. Test 2 not needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Stafic PSI: 169 Static PSI: n/a Start Time: 1:45 pm Start Time:
Residuzl PSE 159 Residual P51 n/a End Time: End Time:
Siatic PSI: Static PSI:
Residusl P31 147 Residual PSI:
Flow GPM: 1,890 Flow GPM:

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

Legend

B Temporary Pressure Loggers
Test Hydrant Types

O F-1

@ F-2

@ P-1

O P-2

)3 Other Hydrants

Pipelines by Diameter
6 inch and less
8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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TEST 9 FORM

CITY OF BANNING
INTEGRATED MASTER PLAN
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Date: 3/16/2017  1ime: 2:01 pm Sufficient pressure drop
| ocation: in Test 1. Test 2 not needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Static PS: Static PSI: 111 Start Time: 2:01 pm Start Time:
Residusl P3E: 93 Residusl P5I: 100 End Time: End Time:
Siatic PSI Static P3I;
Residual PSE: 87 Residual PSI:
Flow GPM: 1,456 Flow GPM:

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

P-1 Static, would swing between 105 psi and 110 psi

Industrial use in the area (Prision, Factories); May be due to competing PRVs

Legend
B Temporary Pressure Loggers
Test Hydrant Types
O F-1
@ F-2
@ P-1
O P-2
)3 Other Hydrants
Pipelines by Diameter
6 inch and less
8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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Date: 3/16/2017  1ime:  9:34 am Sufficient pressure drop
| ocation: in Test 1. Test 2 not needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Static PSI Static PSI- 91 Start Time: 9:34 am Start Time:
Residuzl PSE; 57.5 Residual Pl 38 End Time: End Time:
Static PSI; Static PSI:
Residual PSE: 37 Residual PSI:
Flow GPM: 953 Flow P

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

Legend
B Temporary Pressure Loggers
Test Hydrant Types
O F-1
@ F-2
@ P-1
O P-2
)3 Other Hydrants
Pipelines by Diameter
6 inch and less
8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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Date: 3/16/2017  1ime:  9:52 am Insufficient pressure drop
| ocation: in Test 1. Test 2 needed
Pressure Hydrant 1 [P1) Pressure Hydrant 2 (P2} Flow Hydrant 1 (F1) Flow Hydrant 2 (F2)
Static PSI 72.5 Static PSI- 111 Start Time: 9:52 am Start Time: 9:57 am
Residuzl PSE; 72.5 Residual Pl 52 End Time: End Time:
Siatic PSI: Static PSI:
Residual PSE: 23 Residual PSI:
FlowGPM:. 748 FlowGPM: 2579

nates: SCADA clock was approximatly 2 minutes ahead of field clock.

P-1is not connected to the same pressure zone as F-1

Legend

B Temporary Pressure Loggers
Test Hydrant Types
O F-1
@ F-2
@ P-1
O P-2
)3 Other Hydrants
Pipelines by Diameter
6 inch and less
8 to 10 inch
—— 12 t0 16 inch
—— 18 to 24 inch
— 30 inch and greater
— Unknown

Imagery Source: ESRI
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2017 Integrated Master Plan
EXTENDED PERIOD SIMULATION (EPS) CALIBRATION

Based on March 2017 Field Data
City of Banning
March 2017

Job No: 10524A.00



EPS Calibration - C2 from Main Flow (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - Sunset Reservoir 1 (Zone Foothill West)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - Sunset Reservoir 2 (Zone Foothill West)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - Southwest Reservoir (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - C3 to Main Flow (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - C5 to Main Flow (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - M11 to Main Flow (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - Mountain Reservoir (Zone Mountain North)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - Brinton Reservoir (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - San Gorgonio Reservoir 1 (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - San Gorgonio Reservoir 2 (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - San Gorgonio Reservoir 3 (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 30 Pressure (Zone Foothill West)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 31 Pressure (Zone Foothill West)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 33 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 34 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 35 Pressure (Zone Mountain South)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - PL 36 Pressure (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - PL 37 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 38 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 39 Pressure (Zone Main)
2017 Integrated Master Plan

City of Banning
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EPS Calibration - PL 40 Pressure (Zone Foothill East)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 41 Pressure (Zone Lower )
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 42 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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EPS Calibration - PL 43 Pressure (Zone Main)
2017 Integrated Master Plan
City of Banning
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DEMAND AND SUPPLY DETAILS
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WAS v5.0
American Water Works Association.

AWWA Free Water Audit Software:

Click to access definition

Water Audit Report for:|City of Banning
Reporting Year:| 2016 ||

Click to add a comment 1/2016 - 12/2016

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

All volumes to be entered as: ACRE-FEET PER YEAR

To select the correct data grading for each input, determine the highest grade where
the utility meets or exceeds all criteria for that grade and all grades below it.

Master Meter and Supply Error Adjustments

WATER SUPPLIED Semmmmeeee- Enter grading in column 'E' and 'J" ---------- > Pent: Value:
Volume from own sources: 3 6,749.769| acre-ft/yr O @ acre-ft/yr
Water imported: 0.000| acre-ft/yr ® O acre-ftiyr
Water exported: nla 0.000| acre-ft/yr @ O acre-ft/yr
Enter negative % or value for under-registration
WATER SUPPLIED: I 6,749.769| acre-ft/yr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Click here:
Billed metered: 5 5,835.597| acre-ft/yr for help using option
Billed unmetered: n/a 0.000| acre-ftiyr buttons below
Unbilled metered: nla 0.000| acre-ft/yr Pcnt: Value:
Unbilled unmetered: 5 16.874| acre-ftlyr I O @ 16874 |acre-firyr
A
3 - Use buttons to select
AUTHORIZED CONSUMPTION: | 5,852.471| acre-fyr percentage of water
supplied
OR
WATER LOSSES (Water Supplied - Authorized Consumption) 897.298| acre-ftiyr g Wl
Apparent Losses Pcnt: v Value
i ion: owla o |
Unauthorized consumption: l 16.874| acre-ft/yr I 0.25A;l e O ‘| acre-ft/yr
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies: 3 119.094| acre-ft/yr 200%| @ O acre-ft/yr
Systematic data handling errors: 14.589| acre-ft/yr 0.25%| ® C acre-ftiyr

Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Apparent Losses:

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses:

150.557 | acre-ft/yr

746.740 acre-ftiyr

WATER LOSSES: | 897.298| acre-ftiyr
NON-REVENUE WATER
NON-REVENUE WATER: 914.172| acre-ftiyr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 8 172.9| miles
Number of active AND inactive service connections: 8 10,736
Service connection density: 62| conn./mile main

Are customer meters typically located at the curbstop or property line?
Average length of customer service line:

Yes

(length of service line, beyond the property
boundary, that is the responsibility of the utility)

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Average operating pressure: 109.3| psi

COST DATA
Total annual cost of operating water system: 7 $11,526,558| $/Year
Customer retail unit cost (applied to Apparent Losses): 10 $2.21 |$/1 00 cubic feet (ccf)
Variable production cost (applied to Real Losses): 7 $250.07| $/acre-it Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

| ***YOUR SCORE IS: 51 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREAS FOR ATTENTION:

Based on the information provided, audit accuracy can be improved by addressing the following components:

[ 1: Volume from own sources |

[ 2: customer metering inaccuracies |
[ 3:Billed metered |

AWWA Free Water Audit Software v5.0

Reporting Worksheet 1







AWWA Free Water

Water Audit Report for:
Reporting Year:| 2016 | 1/2016-12/2016 |

Data Validity Score:| 51
Water Loss Control Planning Guide

Water Audit Data Validity Level / Score
Functional Focus
A Level I (0-25) Level Il (26-50) Level Il (51-70) Level IV (71-90) Level V (91-100)
Launch auditing and loss control el busme§s proces§ .for . . - Refine data collection practices | Annual water audit is a reliable
Audit Data Collecti team; address production customer metering and billing Establish/revise policies and and establish as routine business auge of year-to-year water
udit Data Loflection . 'p. ) functions and water supply procedures for data collection gaug ) .y Y )
metering deficiencies . . process efficiency standing
operations. Identify data gaps.
Research information on leak .Condgct !oss assessment Establish ongoing mechanisms ) Stay abreast of improvements in
. . investigations on a sample Refine, enhance or expand ) ) -
Short-t | trol detection programs. Begin A S, A for customer meter accuracy ongoing programs based upon metering, meter reading, billing,
ort-term oss contro flowcharting analysis of customer p } 4 ’ testing, active leakage control going p g e P leakage management and
- meter testing, leak survey, . - economic justification . I
billing system . . and infrastructure monitoring infrastructure rehabilitation
unauthorized consumption, etc.
Begin to assess long-term needs
requiring large expenditure: Begin to assemble economic Conduct detailed planning, . )
) - Continue incremental
customer meter replacement, business case for long-term budgeting and launch of . :
) ; A improvements in short-term and
Long-term loss control water main replacement needs based upon improved dataj comprehensive improvements for
L . - . - . long-term loss control
program, new customer billing | becoming available through the | metering, billing or infrastructure . )
interventions
management

system or Automatic Meter water audit process.

Reading (AMR) system.

E lish mid-ran r .

§tab s d-range (5 yea Evaluate and refine loss control
horizon) apparent and real loss )

. goals on a yearly basis

reduction goals

Establish long-term apparent and
Target-setting real loss reduction goals (+10
year horizon)

. Identify Best Practices/ Best in
Performance Benchmarking - ILI fy . .
. . . . class - the ILI is very reliable as a
is meaningful in comparing real .
. real loss performance indicator
loss standing ) )
for best in class service

Preliminary Comparisons - can
begin to rely upon the
Benchmarking Infrastructure Leakage Index (ILI)
for performance comparisons for

real losses (see below table)

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.
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Once data have been entered into the Reporting Worksheet, the performance indicators are automatically calculated. How does a water utility operator know how|
well his or her system is performing? The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an approximate
Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions. The lower the amount of leakage and real losses that exist in the
system, then the lower the ILI value will be.

Note: this table offers an approximate guideline for leakage reduction target-setting. The best means of setting such targets include performing an economic
assessment of various loss control methods. However, this table is useful if such an assessment is not possible.

c eI d UC = U = ] d dl UE
Target ILI Range Financial Considerations Operational Considerations Water Resources Considerations
Water resources are costly to develop or purchase;|Operating with system leakage above this level Available resources are greatly limited and are
ability to increase revenues via water rates is would require expansion of existing infrastructure |very difficult and/or environmentally unsound to
1.0-3.0 greatly limited because of regulation or low and/or additional water resources to meet the develop.
ratepayer affordability. demand.
Water resources can be developed or purchased |Existing water supply infrastructure capability is Water resources are believed to be sufficient to
at reasonable expense; periodic water rate sufficient to meet long-term demand as long as meet long-term needs, but demand management
>3.0-5.0 increases can be feasibly imposed and are reasonable leakage management controls are in  [interventions (leakage management, water
tolerated by the customer population. place. conservation) are included in the long-term
Cost to purchase or obtain/treat water is low, as Superior reliability, capacity and integrity of the Water resources are plentiful, reliable, and easily
are rates charged to customers. water supply infrastructure make it relatively extracted.
>5.0 - 8.0 immune to supply shortages.

Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water
Greater than 8.0 |as a resource. Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist. a) you are maintaining your leakage at low
levels in a class with the top worldwide performers in leakage control. b) A portion of your data may be flawed, causing your losses to be greatly
understated. This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations. In such cases it is
beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other
potential sources of error in the data.

Less than 1.0

AWWA Free Water Audit Software v5.0 Loss Control Planning
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Appendix D
Total Potential Recycled Water Customers and Demands
Irrigation Factor  Annual Demand Diurnal Minimum Maximum

Customer Name Area ® (gpd/ac) (AFY) ADD (mgd) MDD (mgd) PHD (mgd) Type Elevation HGL HGL
Existing Customers

Sun Lakes Development® 199 3,814 850 0.76 2.14 2.14 24 hour 2,494 2,600 2,800
Caltrans (PW Meter #415407W)* N/A N/A o) 0.0000 0.0000 0.0000 12 hour 2,297 2,400 2,600
Caltrans (PW Meter #163756W)* N/A N/A o} 0.0000 0.0000 0.0001 12 hour 2,288 2,400 2,600
Caltrans (PW Meter #70040279W)* N/A N/A o 0.0000 0.0000 0.0001 12 hour 2,347 2,500 2,700
Caltrans (PW Meter #31975307W)* N/A N/A o} 0.0000 0.0001 0.0002 12 hour 2,443 2,600 2,800
Caltrans (PW Meter #1120866W and 1 N/A N/A o) 0.0002 0.0006 0.0013 12 hour 2,444 2,600 2,800
Caltrans (PW Meter #31975310W)’ N/A N/A 0 0.0000 0.0001 0.0001 12 hour 2,535 2,700 2,900
Gilman Ranch Museum Park 59 29 2 0.00 0.00 0.01 8 hour 100 300
Banning High School 40 3,900 175 0.16 0.44 1.32 8 hour 2,279 2,400 2,600
Dysart Park 20 3,900 87 0.08 0.22 0.66 8 hour 2,363 2,500 2,700
Lions Park 18 3,900 79 0.07 0.20 0.59 8 hour 2,237 2,400 2,600
Sylvan Park 8 3,900 35 0.03 0.09 0.26 8 hour 2,531 2,700 2,900
Repplier Park 7 o) o) 0.00 0.00 0.00 8 hour 2,412 2,600 2,800
Roosevelt Williams Park 5 3,900 22 0.02 0.06 0.17 8 hour 2,352 2,500 2,700
Mountain Avenue Park 3 3,900 13 0.01 0.03 0.10 8 hour 2,582 2,700 2,900
Banning Unified School District 3 3,900 13 0.01 0.03 0.10 8 hour 2,368 2,500 2,700
Future Customers

Butterfield Development* 496.5 1,798 988 0.88 2.49 7.47 8 hour 2,560 2,700 2,900
Rancho San Gorgonio® 210 924 217 0.19 0.55 1.64 8 hour 2,340 2,500 2,700
Five Bridges Development 51 3,900 223 0.20 0.56 1.68 8 hour 2,460 2,600 2,800
Neighborhood Park 8 3,900 35 0.03 0.09 0.26 8 hour 2,396 2,500 2,700

Notes:

1 Sun Lakes Development demand retrieved from production data for years 2012-2014.
2 Annual Demand retrieved from 2015-2016 billing data. The larger demand between the two years was used to estimate the demand.
3 2016 Demand for this potable meter was zero. Since it was the only other meter location in the geocoded shapefile,
4 Butterfield demand retrieved from Specific Plan dated November 2016 and edited based on email from Greg Hohman.
5 Rancho San Gorgonio demand retrieved from Specific Plan dated January 2015.
6 Max pressure 150 psi 346.5 ft
Min pressure 60 psi 138.6 ft

Lake min 10 psi 23.1 ft
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Abbreviations
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AFY Acre-feet peryear

ATS Automatic Transfer Switch

Carollo Carollo Engineers, Inc.
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CIP Capital Improvement Program or cast iron pipe
F Fahrenheit
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IMP Integrated Master Plan

pg/L micrograms per liter

MG million gallons

mg/L milligrams per liter

mgd million gallons per day

PS Pump Station

psi pounds per square inch

SCADA Supervisory Control and Data Acquisition
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Section 1

INTRODUCTION

The purpose of this memorandum is to document the results of a condition assessment that was
performed forselect City of Banning (City) facilities. The City's potable water and sewer facilities
include groundwaterwells, lift stations, reservoir sites, and pressure reducing valve (PRV)
stations. The purpose of the cursory assessments is to identify possible existing deficiencies that
may require future correction.

1.1 Background

As part of the City's Integrated Master Plan (IMP) being prepared by Carollo Engineers (Carollo),
aone-dayfield inspection was conducted to evaluate the existing condition of a few of the most
critical of the City’s groundwater wells, storage reservoirs, lift stations, and PRV stations. The
inspection results are a combination of the visual assessment by engineers from Carollo, a review
of existing information such as record drawings, and comments from the City's staff. Other
sections of the IMP focus on the hydraulic and capacity assessments of the infrastructure at
these sites. Unless noted during visits to the facilities, hydraulic and capacity issues are not
included in this assessment. Recommendations for repair, rehabilitation, and/orreplacement of
facilities and equipment are provided to aid in the preparation of the CIP budget estimate
included in the IMP.

1.2 Site Visit Overview

On June 7, 2017, City employees Luis Cardenas (Civil Engineer), Perry Gerdes
(Water/Wastewater Superintendent), and the City's maintenance staff led Carollo's David
Baranowski, James Doering, and Pei-Shin Wu around to various City facilities for the purpose of
documenting the condition of the facilities and theirassets. City staff provided anecdotal
information about each site as it was visited. Carollo's staff documented the condition of the
sites through photographs and notes. A summary of the notes taken is provided in the next
section of thismemorandum.

The full-day condition assessment included 17 sites (8 wells, 5 reservoir sites, 2 lift stations, and 2
PRV stations). The visited facilities are summarized in Table 1.1 Visited Facilities (June 7, 2017)
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Table 1.1 Visited Facilities (June 7, 2017)

Well Sites | Reservoir Sites | Lift Stations | PRV Stations

Well 1 San Gorgonio Caltrans Site Foothill East @
Well 3 Sunset Westward Hargrave & John St

Well C-2 Mountain @

Well C-5 Southwest

Well C-6 High Valley

Well M-3

Well M-11

Well M-12

Notes:
(1) Mountain reservoir site includes a hydro-pneumatic pump station.
(2) Foothill East PRV station is located on the San Gorgonio Reservoir site.

A map of the City of Banning and the location of the facilities are shown on Figure 6.1 in Chapter
6.
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Section 2

CONDITION ASSESSMENT NOTES

This section presents an overview of the findings and recommendations for each facility. Field
notes and photographs, input provided by City staff during the site visits, and supplemental
information provided by the City were used as the basis for this memorandum's
recommendations forrepair, rehabilitation, and/or replacement of facilities and equipment.
Estimated capital costs are included in Chapter 3 of this memorandum.

The recommendations were grouped into projects and identified as near-term or long-termto
correspond with the IMP capital plan. Near-term projects are recommended for completion
between 2018 and 2025, while long-term projects fall into the 2026 to 2040 timeframe. Near-
term recommendations are based on equipment found in poor condition or health and safety
concerns. Long-term recommendations include equipment currently in fair condition, but
forecasted to bereplaced before 2040. Notes and recommendations for each visited site are
included in this section. The sites are separated into wells, reservoirs, lift stations, and PRV
stations.

2.1 Wells

The City's groundwater wells are a main source of water supply. The wells pump water up to the
City's reservoirs, which supply water to the customers, or directly into the distribution system.
Localized water treatment varies by well site, but can include sand separation and disinfection
through chemical addition.

The following recommendations are made for the entire well system. These recommendations
would affect all or most well sites.

e Emergencybackup power - Few well sites have backup poweror the ability to receive
backup power. Thesites that did not have standby generators did not appear to have
hookups for a portable generator. Portables generators hookups are recommended at
each site that does not have a standby generator. The City should evaluateits strategy
for providing power to wells during emergency situations to determine how many
portable generators are needed to power enough wells to operate the water system.

e The observed well pumps did not appearto have any obvious signs of anchorage to its
foundation. It is recommended to install positive anchorage for the well pump to the
concrete foundation at all sites where it is not currently done. The City should review
why anchor bolts are missing from well pumps to determineif there was a reason for
this.

e Site lighting was lacking at nearly all of the observed well sites. Site lighting is
recommended to provide ample lighting during after-hours call outs and as a means to
deterintruders. Motion-activated sensors on thelights are recommended. Additionally,
the City could elect to send a signal through SCADA to alert of a triggered alarm, or even
camerason the light poles to investigate the cause of thealarm.
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The observations and recommendations for each visited well site are as follows.
2.1.1 Well 1

Well 1 site consists of the well and pump, a pelton
wheel hydrogenerator, a bypass reservoir, a flow
meter vault, and a chemical building.

Observations:

e Visible portions of the bypass reservoir are
in fair to poor conditions. There are multiple
leak patches at the south side and water is
actively leaking tothe exterior. The
corrugated steel deck covering the reservoir has evidence of ponding along the south
side. There is no obvious overflow piping and discharge. The reservoir is rarely out of
service and has not beeninternally inspected in the last 11 years, according to staff
knowledge.

e The concretebypass channel at the connection to thereservoir does not have any grade
support. Asmall leak was observed at this connection.

e Bypass pipeislacking multiple pipe supports. It is currently deflected downwards and
shows obvious signs of corrosion.

e Well pump has no obvious signs of anchorage to its foundation.

e Theflow metervaultis covered by a non-locking lid.

Recommendations (near term):

e Inspecttheinterior of the bypass reservoir. Repair leaks in the walls of the bypass
reservoir by means of an NSF 61 compliant hydrophobicinjection grout. Provide
watertight roofing system for the bypass reservoir, such as elastomeric coating.

e Verify bypass reservoirhas an operational overflow compliant with California Title 17.

e Provide pipe supports for bypass pipe. Repaint portions of corroded bypass pipe.

e Provide locks for flow meter vault to increase operational safety.

Recommendations (long term):

e Replace the bypass reservoir with a standard buried (or partially buried) reservoir,
conventional steel tank, or prestressed concrete tank.

2.1.2 Well 3

Well 3, most recently rebuilt in 1993, consists of the
welland pump, a pressure relief valve (PRV), an
Accu-Tab chlorination system, and a sodium
hypochlorite feed system.

Observations:

e The Accu-Tab system s currently notin use,
exceptforemergencies. The system does
nothave anylocksandis a potential safety
hazard.
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e Thenew sodiumhypochlorite feed system is the new disinfection method. However, itis
notyet pipedto the well and there is no pump. Staff noted this and said it would be
taken care of by staffin the near future.

e Pelton wheel has now been replaced by electric motor.

e ThePRV doesnot have a flow meter. However, the run of pipe above groundis notlong
enough to install a flow meter. Adding a flow meter would require extending the above-
ground pipe or finding an appropriate location below ground. Staff noted a desire to
monitor this flow, which they currently cannot do.

e Pipe supports at the site are typically lacking positive anchorage. The support for the
PRV is placed on a block of wood and a CMU block.

e Wellpump has noobvious signs of anchorage to its foundation.

Recommendations (near term):

e Provide properly sized pipe supports with anchorage down to existing concrete. Where
supports are required in the yard, provide new supports with small concrete pads.
e Improve security of the Accu-Tab system or remove the system.

Recommendations (long term):

e |Install flow meteron PRV line. Modify the piping to allow proper upstreamand
downstream straight runs of pipe.

2.1.3 Well C-2

Well C-2 consists of the well and pump, a storage
tank, a booster station with 5 vertical turbine pumps,
and a backup generator. The site is estimated to
have been constructed around 1985.

Observations:
Welland Pump Observations:

e Thewell pump, motor, and piping show
minor corrosion and arein need of painting. The system appears to have beeninstalled
around 1985.

e Thewellcan be pumped directly to the storage tank, to the distribution system, or to
waste. The typical valve arrangement is set up to pump to the storage tankand any
changes require manual operation of three valves. According to staff, the run-to-waste
lineisnot used on well startup. As a result, it is likely that sand and otherminerals have
built up inside the storage tank. Staff were not aware of any recent tank cleanings.

e Well pump has no obvious signs of anchorage to its concrete support pad.

Booster Station Observations:

e Theboosterstation has 5 pumps that all pump to the Sunset reservoirs. Pump 1 is fed by
the on-site storagetank, pumps 2 to 5 are fed by the distribution system. There is space
for one additional pump to feed off the storage tank.

e According to staff, the well pump produces 900 gpm, but the booster station pump only
produces 700 gpm. Thedifference in flows results in the well pump shutting down and
having to restart when the tank level drops. No record drawings are available to confirm
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the pump sizes. The addition of a VFD on the well pump or installation of the addition
booster pump should resolve this issue.

e Pump 5isin very poor condition. The pump head is covered in corrosion and scale. It is
unclearif this pump will even run. According to staff, this pump never runs.

e Pump 2 wasrecently rehabbed.

e All booster pumps are configured with 4-inch pressure control valves (Cla-Vals) on the
discharge. The discharge expands to 6-inches downstream of the valve.

e Roofframing of the booster station shows signs of dry-rot at the perimeter wood fascia.
And the roof does not appear to be adequately tied to the building walls

e Theair conditioning unit on the back of the stationis in poor condition. The unit is
covered in corrosion and scale. The metal frame is also corroded. The unit and frame are
in need of replacement.

Storage Tank Observations:

e Storagetankisa bolted steeltank. Thetankis unanchored and founded on gravel base
with a steel containment ring. Containment ring has minor corrosion and has split open
on the southeast quadrant of the tank, allowing some loss of gravel support and
undermining of the tank perimeter.

e Exterior coating of the tankis in OK condition with evidence of vandalism and minor
coating damage. Some areas of coating are chipped or peeling.

e Asmallleak (trickle) in the tank was observed at the joint between the 1st and 2nd shell
ring at the southwest quadrant.

e Thetank overflow pipe has an expansion joint where the overflow pipe enters the
ground. The discharge end of the overflow pipe was not observed (occurs off site).

e Thetankoutlet pipeoccurs below grade and ties to the tank at the bottom plate.

e Theaccessladderto the roof of thetank has a safety cage, anti-intrusion door, wire
mesh on the lower cage, and guardrail at the roof. For safe access away from the access
hatch on the tankroof, considerinstalling a horizontal lifeline system that uses lanyards
and D-ring tie-offs where access to other parts of the tank roof may be required. This is
optional and isn't necessarily required by regulations (andis notincluded in the
recommendations).

Other Observations:

e Thesite doesnot havebollards to protect the well piping or storage tank from vehicles.

e Pipesupportsfor piping at the site are typically lacking any positive anchorage, whether
they are located over existing concrete equipment pads or within the yard.

e Theentrancegatehasa gap that canallow unauthorized access.

e Minimallighting is available on site. Additional lighting would improve the staff's ability
to perform work during non-daylight hours.

e Thestandbygeneratorisin OK condition. Parts of the enclosure have corrosion and the
paintis faded. The enclosure was not opened to inspect the actual unit. The unit appears
to be atleast 15 years old, but may be from 1985. Staff did not indicate any issues with
the generator. According to staff, the standby generator does not have an automatic
transfer switch (ATS).

e Stormwaterdiversion v-ditch at the north side of the driveway has severe damage.
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Avaultin the ground has been blocked off with CMU blocks as a temporary measure.
The vault cover is not rated for traffic.

Recommendations (near term):

Conduct a seismic and piping evaluation of the tank. Check for proper anchorage and
verify pipe connections comply with AWWA D100/ASCE 7-10 between the tank and
grade. Verify that the discharge end complies with California Title 17. This may require
provision of a screen at the flapper valve end, assuming that thereis one.

Repair the steel containment ring joint at the SE quadrant and restore sub-base support
below the tank perimeter inthe SE quadrant.

Provide touch-up coating at areas where the coating is damaged.

Clean the storage tank and inspect the tank of internal corrosion. Investigate the
observed leak and plug as required.

Install VFD on well pump. This will allow better control of the flow to feed the booster
pump. If more water production is desired than the single booster pump can produce,
then an alternative is to install of a second booster pump ona VFD.

Replace booster pump station air conditioning unit and frame.

Rehabilitate Pump 5. Blast and coat the pump header. Repair corrosion. Replace
mechanical seal. Inspect bowls and shaft.

Provide positive wall anchors to adequately tie the booster station roof framing to the
CMU walls. Replace the wood fascia on the building perimeter.

Protect critical piping/valves from accidental vehicularimpact with bollards.

Recommendations (long term):

Installan ATS for the standby generator.

Rehabilitate the check valve vault with a new lid and retaining wall around the top as
required.

Provide properly sized pipe supports with anchorage down to existing concrete. Where
supports are located in theyard, provide new supports with small concrete pads.
Replace the entrance gate to correct the security breach from stormwater v-ditch.

2.1.4 Well C-5

Well C-5 consists of the well and pump, a storage
tank, an outdoor MCC and switch board cabinet, a
one-pump boosterstation, and a chemical storage
and feed building within a barbed wired fence.

Observations:

The well pump feeds the storage tank, whichis then fed to distribution through a
booster pump(s). One booster pump is installed, with a space for a second, future pump.
Both the well pump and booster pump is surrounded by block walls to minimize noise.
The well can be pumped directly to the storage tank, to the distribution system, or to
waste. The typical valve arrangement is set up to pump to the storage tankand any
changes require manual operation of three valves. It does not appear that the well is run-
to-waste line upon startup. It is likely that sand and other minerals have built up inside
the storage tank.
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Pump sizes were not available, but it is assumed that the same tank filling/well
shutdown issue occurs here are noted at Well C-2. AVFD on the well pump or booster
pump would allow for greater operational control of the system.

The well pump does not appear to be anchored down to the concrete support pad.

Both pumps have peeling paint and corrosion on the housing and bolts. The pump
discharge valves were manufacturedin 1990 and it is assumed that the pumps are of the

same construction year.

According to staff, the booster pump motorburns up every few years and was last
rebuiltin 2015.

All equipment and piping shows moderate to severe corrosion and is in need of paint.
Site piping is not protected from vehicular impact.

The tank is unanchored and founded on a gravel base with a steel containment ring.
Undermining of the sub-base material at the east side of the tank was observed.

The tank has limited access around the entire perimeter, which would make recoating
and tank work difficult.

Pipe connections to the tank are rigid between the tankand the ground.

The tank overflow piperests on the concrete slab at the SE quadrant and has no flapper
valve. The discharge end has a small coarse screen.

The tank coating s fair condition, with no majorareas of peeling paint or paint loss.
The access ladderto the roof of thetank does not have any anti-climb or anti-intrusion
components to prevent undesired access.

Electrical equipment was observed with anchorage down to the equipment padon the
rear side only. The electrical cabinets are worn and have areas of corrosion. New
cabinets willbe needed in thelong-term.

The meter vault lid was unable to be opened during the site assessment. It is likely just
stuck and can be opened by a few crew members. However, the lid is corroded and will
need to be replacedin the long-term.

The site is equipped with a single light.

The site does not have a standby generator. There did not appear to be a hookup for a
portable generator to the existing MCC.

Recommendations (near term):

Provide a seismic evaluation of the tank. Verify that pipe connections comply with
AWWA D100/ASCE 7-10 betweenthetankand grade.

Restore the sub-base support below the tank perimeter at the east side of the tank.
Revise the overflow pipeto provide an air gap, catch basin, and drainage connection as
required.

Install a VFD on the well pump and/or booster pump to improve system operation.
Protect critical piping/valves from accidental vehicularimpact with bollards.

Install an emergency generator hookup and provide positive anchorage for electrical
equipment to the concrete pad.

Recommendations (long term):

Repaint piping and tank.
Replace metervault lid.
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e Replace electrical cabinets.
2.1.5 Well C-6

Well C-6 consists of the well and pump, an outdoor
MCC and switch board cabinet, and a building for
sodium hypochlorite. The pump is located on the
same property as the City yard.

Observations:

e Thedate of well drilling was not known, but
staff noted that it was not putin service
immediately. The stamped date on a valve
indicates the pump and piping were
installed around 2001.

e Atagonthe motorindicatesit was last rebuiltin 2008.

e The small blowoff pressure control valve is actively leaking. This could be the result of
bad internal seals or incorrect control settings.

e Site piping is not protected from vehicularimpact.

e Some of the pipe supports at the site are lacking positive anchorage. and the well pump
doesnotappearto have any obvious anchorage to its foundation.

e Thereare large cracks throughout the site pavement.

e Thesodium hypochlorite tanks and pump in the shed are new installations.

Recommendations (near term):

e Protectcritical piping/valves from accidental vehicular impact with bollards.

Recommendations (long term):

e Repair pavement cracks.
2.1.6 Well M-3

Well M-3 was rebuiltin 2003 and consists of
awelland pump, a sand separator,a MCC
cabinet, and a wood shed for sodium
hypochlorite storage and feed.

Observations:

e Thesiteislocated within a
residential neighborhood with
homesimmediately adjacent to the north and east property lines.

e Thereisno pump house to attenuate sound. Because the pumpisin a residential area, a
pump house would reduce noise complaints from neighbors.

e The well pump does not appear to have any obvious anchorage toits foundation.

e Pump and motor werereplaced 2 years ago. The well was rebuild in 2003 after the well
was acquired from Mountain Water along with a number of other wells.
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The sand separator is backwashed manually on a regular basis. Installing pressure
sensors around the unit would allow this to occurautomatically (based on differential
pressure), rather than requiring a staff member to visit the site.

A series of pressure control valves appearto allow the well to runto waste upon startup.
A wooden storage shed houses a tankand pump for sodium hypochlorite. The exterior
paint of the shed s peeling in some areas. This will eventually need to be repainted.
Crackingwas observed throughout the site asphalt pavement.

Pipe supports for piping at the site are typically lacking any positive anchorage, whether
they are located over existing concrete equipment pads or within the yard.

Site piping is not protected from vehicular impact. Piping has minor corrosion and the
paintisfaded.

Recommendations (near term):

Protect critical piping/valves from accidental vehicularimpact with bollards.

Recommendations (long term):

Provide properly sized pipe supports with anchorage down to existing concrete. Where
supports are located in the yard, provide new supports with small concrete pads.
Construct a building to house the well pump and chemicals. Remove the chemical shed.
Potentially relocate the electrical cabinets into the building.

Repaint sand separator and site piping.

2.1.7 Well M-11

Well M-11 was rebuilt in 2003 and is similar
to Well M-3, consisting of a well and pump, a
sand separator, a MCC cabinet, and a wood
shed for sodium hypochlorite within a
barbed wire fence.

Observations:

There are some cracks throughout

the site pavement.

Pump and motor wererebuilt recently. Pump was rebuilt in 2015 or 2016. The motor
broke soon afterthat and was replacedin 2017.

Site piping shows moderate corrosion. Site piping is not protected from vehicular
impact. Paintis faded on more piping and the sand strainer.

The well pump appears to beanchoredto its foundation.

Pipe supports for piping at the site are typically lacking any positive anchorage, whether
they are located over existing concrete equipment pads or within the yard.

Electrical equipment does not appearto be anchored down to the equipment pad.
Site lighting is minimal.

Recommendations (near term):

Protect critical piping/valves from accidental vehicularimpact with bollards.
Provide positive anchorage of the electrical equipment down to the equipment pad.

Recommendations (long term):
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e Repaintsandseparator and piping.

e Repaircracksinasphalt pavement.

e Provide properly sized pipe supports with anchorage down to existing concrete. Where
supports are locatedin theyard, provide new supports with small concrete pads.

2.1.8 Well M-12

Well M-12 is non-potable due to presence of
hexavalent chromium. The water produced feeds the
nearby golf course. The site consists of a well and
pump, a sand separator, a MCC cabinet, a plastic
shed, and a standby generator.

Observations:

e Piping hassomebollardsinstalledto protect
piping from accidental impact. Pipe supports
for piping have large concrete thrust blocks
(This is different to other well sites).

e Thewell pump does not appear to have any obvious anchorage to its foundation.

e Thewell pump is equipped to waste to a drain vault next to the well.

e Motorwasrebuiltin 2011.

e Thesand separator appears to have been installed around 2002.

e Theshed used to house sodium hypochlorite, but the tank has been removed. The shed
now houses sampling equipment or analyzers. The floor of the shed is stained from
chemicals andthe floordrainis corroded.

e Thestandbygeneratorappearedto be in good condition. However, staff noted that the
generator is not equipped with an ATS. Additionally, the manual transfer switch is set up
with a set of key locks to safeguard against having both circuit breakers engaged
simultaneously.

e Thesite hastwo poles-mounted lights.

Recommendations (near term):

None

Recommendations (long term):

e |Installan ATS for the standby generator.

2.2 Reservoirs

The City's Reservoirs store finished water and are filled by booster pump stations and/or wells.
The observed reservoirs were above-ground tanks. The inspections of the reservoirs were limited
to a ground-level visual inspection and did not inspections of the roofs.

The following recommendations are made for the entire reservoir system. These
recommendations would pertain to all or most of the reservoirsites.

e Nearly all of the sites visited were recommended for a seismic evaluation and
installation of flexible pipe connections for all piping connections that comply with
AWWA D100/ASCE 7-10 between thetank and grade. Itis assumed that all reservoir
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other sites also would receive the same recommendation. The City should consider
performing a seismicstudy of their reservoir tanks and connection.

For safe access away from the access hatch on the tank roofs, consider installing a
horizontal lifeline system that uses lanyards and D-ring tie-offs where access to other
parts of the tank roof may be required.

The following subsections summarize observations and recommendations for each reservoir site

visited:

2.2.1 San Gorgonio Reservoirs 1,2 and 3

The San Gorgonio reservoir site consists of 3 welded
steel storage tanks, a below-grade valve structure,
and the Foothill East PRV station within a barbed
wire fence. Observations related to the Foothill East
PRV Station will be discussedin Section2.3.1 .

Observations:

The site is paving has cracks throughout the

site.

Staff noted operational issues with these

tanks due to the configuration of the system and the elevations of othersites. This
evaluation isincluded as part of the modeling performed in the other tasks of this
project.

The steel tanks are unanchored and have rigid pipe connections to the ground forall
piping.

The coatingis in good condition at the exterior of the tanks. The tanks were noted as
being coated lastin 2008.

The nameplate for tank #3 indicates it was constructed in 1982. The nameplates for the
other two tanks were painted over.

The tanks are constructed on sand and gravel base confined within a steel plate
containmentring. Tank #3 was observed with some undermining of the gravel at the
perimeter (mostly at the south side).

Tank #1 and #2 (numbered from south to north) are connected by a common pipe that
has no expansion joint or flexible connections. This rigid connections between the two
tanks s a risk to break during a seismic event. City staff noted that this has beenflagged
by the State as an issue.

Overflow pipes go directly below grade to drainage. The discharge end of the overflow
pipes were not observed, but are assumed to discharge into the adjacent creek.
Ladderaccessis provided to the roof of each tank. Ladders for Tank #1 and Tank #2 do
not have safety cages, but are equipped with a safety climb device and anti-intrusion
door cover. The ladder for Tank #3 is elevated above grade and has a safety cage, anti-
intrusion cover, and a safety climb device. All tanks have guardrail at the top of the
ladder at the roof access hatch. For added safety access away fromthe top of the ladder,
consider installing a horizontal lifeline system that uses lanyards and D-ring tie-offs
where access to other parts of the tank roof may be required.

Dive reports noted minor issues that staff hope to address during the next cleaning.
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The wires for the float assembly at Tank #3 were observed as being detached.

The tanks did not appear to have cathodic protections system installed.

The tank outlets combine into a 20-inch pipe that exits the site. A partially-buried valve
vaultis located just outside the fenced area. The vault has an above-ground wooden
roof and contains a gate valve and flow meter.

The wooden roof of the vault is vulnerable to damage during a wildfire. Anon-
flammable roof is recommended for this application. Considerremoving or relocating
the adjacent pine tree to limit potential for fire damage and improving access.

Piping above grade is not protected with any bollards.

The site does not containany lights.

Recommendations (near term):

Provide a seismic evaluation of all three welded steel tanks. Provide flexible pipe
connections for all piping connections that comply with AWWA D100/ASCE 7-10
between the tank and grade and between Tank #2 and Tank #3.

Revise the overflow for Tank #2 and Tank #3 to provide an air gap, catch basin, and
drainage connection as required.

Restore full sub-grade support below the perimeter of Tank #1 at the south side.
Replace the wood-framed roof of the PRV station with a material thatis more durable to
resist wildfire damage.

Protect critical piping/valves from accidental vehicularimpact with bollards.

Install work lights at the site.

Recommendations (long term):

Repair cracks in site pavement.

2.2.2 Sunset Reservoir

The sunset reservoir consists of two welded steel
storage tanks.

Observations:

The tanks were constructed in1991. In most

areasthe coatingisin good condition onthe

exterior of the tanks. They were last painted

2008.

The steel tanks are unanchored and have

rigid pipe connections to the ground for all

piping. The tanks are founded on a concrete ring wall footing.

Dive inspection was last performedin 2010 and is scheduled to be performed again this
year.

Overflow pipes are located at theinterior of the tank and exit about 12 inches above the
bottom of the tank with a flapper valve at the discharge end. The flappervalve was not
opened, butitis assumed that noscreen is provided inside of the flapper valve.

Piping above grade is not protected with any bollards.

Ladder access is provided to the roof of each tank. Ladders have safety cages and are
equipped with a safety climb device and anti-intrusion door cover. Both tanks have
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guardrail at the top of the ladder at the roof access hatch. For safe access away fromthe
access hatch onthe tank roofs, considerinstalling a horizontal lifeline system that uses
lanyards and D-ring tie-offs where access to other parts of the tank roof may be
required.

e Thenumbering on the level gauges have faded on both tanks.

e Thesite hassecurity issues. The site can beaccessed intwo different locations where v-
ditches cross the fence line. A gap sufficient for someone to crawl through occurs
between the v-ditch surface and the bottom of the fence. Tank shell has evidence of
vandalism (spray-paint), which has since been painted over. Additionally, an
electrical/communications box had been accessed by trespassers and a chain with a lock
has been provided around the equipment to prevent it from being stolen. No intrusion
alarm, motion sensors, or security cameras were observed.

e Large gaping cracksinthe asphalt pavement at a few locations along the east side of the
site.

e Thesite hasastreetlight located between the two reservoirs and near the access gate.

e Asmallirrigation pump wasin the process of being re-piped. The pumpis located
between the two reservoirs.

Recommendations (near term):

e Provide a seismic evaluation of both welded steel tanks. Provide flexible pipe
connections for all piping connections that comply with AWWA D100/ASCE 7-10
between the tank and grade.

e Repaircoating at 2'x2’ section on tank floor where coating has failed.

e Provide an appropriate screeninside of the flapper valve on the overflow piping
discharge end.

e Site security improvements. Close offaccess gaps at the v-ditches where they cross the
fence line. Replace fence with climb-resistant fencing. Install security cameras and/or
house electrical equipmentin a secure structure.

e Protectcritical piping/valves from accidental vehicularimpact with bollards.

Recommendations (long term):

e Seallarge asphalt cracks.
e Replace the exterior level gauges on the sides of the tank and replace the float
assemblies.

2.2.3 Mountain Reservoir & Booster

The Mountain Reservoir and booster station site
consists of a welded storage tank, three small
booster pumps, and three hydro-pneumatic pressure
vesselsin a barbed wire fence.

Observations:

e The station provides water pressure forthe
adjacenthomes. The site is located adjacent
to residential homes. The site was acquired
from the Mountain Water Company, along
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with other sites, in the 1980s. Dates stamped onto equipment suggests the site dates
back to the 1970s.

The site has received a number of temporary fixes, but no majorupgrades because it has
been plannedfor eventual removal in the future. However, the site continues to be in
service and the eventual timing of replacement is tied to the development of a
subdivision.

The site is covered with gravel. No asphalt.

The steel tank is unanchored and has rigid pipe connections to the ground for all piping.
According to staff, the tank was re-purposed to serve as a water storage tank (was
originally used as a grainssilo).

A dive inspection of the tank was performed in 2010. Staff did not believe that any of the
recommendations from the report were completed. These recommendations include
recoat the entire tank floorand replace gaskets at the interior of the tank.

The coatingis in good condition at the exterior of thetank, but appears to have a gritty
texture.

The tank is assumed to be constructed over an appropriate base material that is
confined with a steel containment ring. However, nearly the entire perimeter of the tank
is backfilled with about 6 inches of a coarse gravel base. The containment ring was
visible atthe inlet connection only.

The overflow pipeis located at the exterior of the tank and discharges just outside the
site with a flapper valve at the discharge end. The flapper valve was not opened, but itis
assumed that no screen is provided inside of the flapper valve. The termination of the
pipe is approximately 1-foot off the ground.

Piping above grade is not protected with any bollards, but the hydro-pneumatic
pressure tanks block vehicular access to the area where the piping is above grade.
Ladder access is provided to the roof. The ladder is equipped with a safety climb device
and anti-intrusion door cover. However, no guardrail is provided at the top and access at
the top isrestricted to the extent that one cannot get around the safety climb device to
safely remove their harness connection. For safe access away from the access hatch on
the tank roofs, consider installing a horizontal lifeline system that uses lanyards and D-
ring tie-offs where access to other parts of the tank roof may be required.

The tank does not have a site level gauge at the exterior.

The tank does not have a vent.

The site does not have any lighting.

The booster station consists of three hydro-pneumatic pressure vessels, three small
booster pumps, piping and valving, and a control panel. The pumps frequently kicked on
during the site visit. One pumpis larger than the other two, designated for fireflow. The
entire station is outdated and in poor condition. The efficiency of the station could be
improved by modern features such as variable frequency drives (VFDs), replacing the
pumps, or adding an air compressor.

The hydro-pneumatic pressure vessels do not have any visible anchorage to their
foundation. 2x4's have been placed below the bottom of each side of the tank.

There isno air compressor onsite. The pressure tanks need air to provide water
pressure. Itis unlikely that they tanks have been inspected in many yearsand itis
possible that they leak air.
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Recommendations (near term):

e Provide a seismic evaluation of the tank. Provide flexible pipe connections for all piping
connections that comply with AWWA D100/ASCE 7-10 between the tank and grade.

e Install a properly sized vent for the tank.

e Recoattheentiretankfloor (reference the 2010 dive report).

e Replace gaskets at the interior of the tank (reference the 2010 dive report).

e Revise the overflowto provide an air gap, catch basin, and drainage connection as
required. Otherwise, provide a screen at the flapper valve end that complies with Title
17.

e Replace the ladder onthe tank with an OSHA-compliant ladder with safety cageand
wide enough access at the top to accommodate a safety climb system or equivalent.
Also, provide landing and guardrail at the roof of the tank at the ladder.

e Provide appropriately designed supports and anchors to ensure pressure vessel stability
for seismic loading.

e Install air compressor to supply air for pneumatic vessels.

e Inspectthe pressure vessels. Inspect theinternal components (bladders, seals, etc.).

Recommendations (long term):

e Provide asite level gauge onthe side of the tank.
e Replace booster pumps andinstall VFDs.

2.2.4 Southwest Reservoir

The Southwest Reservoirsite consists of a prestressed concrete tank
thatis partially buried, anirrigation pump, and a few electrical boxes.
It is located inside the Sun Lakes Country Club. The tank was installed
around 2003.

Observations:

e Thetank overflow pipeis an interior overflow pipe (not
visible from the exterior at any point) that discharges into a
swale downhill of the site. The City indicated that the tank
has overflowed a fewtimes. The discharge of the pipe was
not observed. According to staff, the overflow runs down a
channelin the hillside and comes very close to residences. A large overflow could
potentially flood these residences.

e Theaccessladderto the roof of thetank has a safety cage, anti-intrusion door, safety
climb device, and guardrail at the roof. The safety cage above the anti-instruction door
is not covered to prevent access.

e Thereisanirrigation pump that has signs of corrosion.

e Thissite houses similar electrical and communications equipment as the Sunset
reservoir site. However, site security is not as much of a concern at this site.
Nonetheless, similar precautions should be considered forthe security of these
components.
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Recommendations (near term):

e Provide a mesh cover at thelower portion of the safety cage to prevent access.
e Verify overflow discharge meets California Title 17 provisions.

Recommendations (long term):

e Relocate electrical and communications equipment into a secure structure to prevent
tampering.

2.2.5 High Valley Reservoir

The High Valley reservoirsite consists of a
galvanized bolted steel tank within a barbed wire
fence.

Observations:

e The City feelsthe tankand High Valley
Water District pumps the water up the hill
using an adjacent, small pump station.

e Thetankisgalvanized (not coated) bolted
steel. The tank is unanchored and hasrigid
pipe connections to the ground for all piping. The age of the tankis not known.

e Adiveinspectionwas conducted in 2010.

e Thetankisconstructed ona gravel base with a steel containment ring. The containment
ring has minor corrosion and is uplifted at the NW quadrant that can allow undermining
of the tank.

e Aflowing leak (perhaps 0.5 gallons per minute) was observed at thetankjoint between
the 1stand 2nd shell ring at the NE quadrant. The leak has been flowing for a while
based on the paththe water has carved into the dirt. The flowing water attracts a large
number of bees.

e Thetank overflow pipe entersthe ground and discharges with a flapper valve just
outside the fence line. The discharge end of the overflow pipe was not opened up. The
overflow terminates near ground level, lacking a true air gap.

e Theaccessladderto the roof of thetankislocatedin plan at a pipe penetration. The
ladder is not continuous down to grade level.

e Site pipingis not protected from vehicularimpact. According to staff, much of the
piping was upgraded from 2" to 6" around 10 years ago.

e Thesiteisgraded with exposed dirt and gravel. No asphalt.

e Aflow meterisinstalled to monitorthe amount of water going to the High Valley Water
District pump station.

e According tostaff, a single 4-inch pipe feeds this area and the tankinletis controlled
with a pressure control Cla-Val. However, if the tank demand is high, then pressure
dropsfor the nearby residences.

Recommendations (near term):

e Provide a seismic evaluation of the tank. Verify that pipe connections comply with
AWWA D100/ASCE 7-10 between thetankand grade.

C carclln FINAL | APRIL 2018] 2-15



CITY OF BANNING | CONDITION ASSESSMENT TECHNICAL MEMORANDUM | APPENDIX D.1

e Verify thatthe discharge end complies with California Title 17. This may require
provision of a screeninside the overflow pipe at the flapper valve end.

e Repairthe leak atthetankwalljoint at the NE quadrant.

e (lean and protect corroded bolts on the floor of the tank (reference the 2010 dive
report).

e Installaninternal ladder andinstall largeraccess hatch (reference 2010 dive report).

e Resetand/or modify the steel containment ringto ensure that the sub-base is stable.

e Replace the ladder with a OSHA-compliant one that extends down to grade level. This
will require the ladder to be relocated as the existing location conflicts with tank piping.

Recommendations (long term):

e Replace the tank. The near-termrepairs likely will not extend the life of the tank beyond
another 20 years. ltis likely that the tank will need to be replaced before the end of the
planning period.

2.3 PRV Stations

PRV stations reduce the water pressure as it moves from a higherelevation pressure zoneto a
lower pressure zone. The following subsections summarize observations and recommendations
forthe two PRV stations visited:

2.3.1 Foothill East PRV Station

The Foothill East PRV stationis located onthe San
Gorgonio reservoir site.

Observations:

e Thereisa6" Cla-Valforfireflowanda 2"
Cla-Valfor primary flow.
e Thestamp on one of the valves indicates itis
from 1994.
e ThePRVisrebuiltannually and has stainless
steel interior components.
e According to staff, the station serves approximately 40 homes in vicinity of the site.
e Spotof minor corrosion was observed onthe inlet and outlet piping.
e Overall, the station isin fair condition and has no apparent issues.
e Notelecommunications are provided for the station. All instruments are analog.

Recommendations (near term):

e Norecommendations.

Recommendations (long term):

e Add pressure transmitters to read upstream and downstream pressures and install
antennatosendback to SCADA.
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2.3.2 Hargrave & John St PRV Station

The Hargrave & John St PRV station is located within
afenced area, nexttoan industrial building at the
corner of the streets itis named for.

Observations:

e Thereare atotal of 3 Cla-Vals at this station:
8-inch, 6-inch, and 4-inch. A2" Cla-Valis
installed as a blow-off.

e Thestamp ontheé4-inchvalve indicatesitis
from 1997.

e There are no pipe supports for piping at the site. CMU blocks are used to support piping.

e Thesiteisnotvery secure, asit lacks barbed wire or other comparable deterrent at the
fenceline.

e According to staff, the adjacent property (industrial building) is not properly tied into the
service line, but rather into the fire line. The meteris turned off for this line. The service
is supposed to berelocated to the discharge side of the station and a customer meter
installed.

e All Cla-Vals are tested and rebuilt annually. The valves have stainless steel internal parts.

e Notelecommunications are provided onsite.

Recommendations (near term):

e Provide properly sized pipe supports with anchorage down to existing concrete. Where
supports are required in the yard, provide new supports with small concrete pads.

e Add pressure transmitters to read upstream and downstream pressures and install
antennatosendback to SCADA.

Recommendations (long term):

e Replace fencing with new fencing or CMU wall with features that deter access.
2.4 Lift Stations

Wastewater lift stations are facilities designed to move wastewater from lower to higher
elevation. The following subsections summarize observations and recommendations for the two
lift stations visited:

2.4.1 Caltrans Site Lift Station

The Caltrans Lift Station,
designed and builtin 1989,
consists of awet well, a

valve vault, and a control
cabinet within a fenced

area. The wet well contains
two submersible pumps.

The station islocated in
vicinity of the highway off-
ramp onto East Ramsey Street.
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Observations:

e There are no SCADA or automated alarms, so the lift station must be manually
inspected threetimes a week. Connecting the alarms to SCADA would allow the City to
be alerted of any issues when they happen and not have to wait for staff to make the
rounds to the site. However, thisis a low flow station and this may not be cost effective.

e Thewetwell coatingisin good condition. Pump guide rail is fabricated from stainless
steeland is also in good condition. Electrical conduits appeared to be sealed inside the
wet well. Although pumps, check valves, and ball valves are all original, City staff
indicated no currentissues.

e Both wetwell andvalve vault do not have ladder access. In addition, both hatches do not
have safety gratings underneath the hatch lid.

e Theelectrical cabinets are infair condition. They appear original, but have no observed
defects.

e Thesite lacks any lighting or security features.

e The pumpsdon'thave any current operational issues, but they are nearly 30 years old
and will likely needto be replaced during the planning period.

e Thestation hasnoemergency power supply. However, the station could probably be
drained with a vactor truck during a power outage and wouldn't require continuous
power.

Recommendations (near term):

e Installladderandsafety gratingin wet well. Install a step ladder into the valve vault.
e Install fence around the vaults and add site lighting to increase site safety.

Recommendations (long term):

e Install SCADA system and antenna to alert City of alarms.
e Replace submersible pumps.

2.4.2 Westward Lift Station

The Westward Lift Station was builtin the
1980s and is currently operated by SUEZ.
The lift station is located within a fenced
area consisting of two vaults, a generator,
and a control panel.

Observations:

e Thesite hasno concrete paving.

e Thewetwellisnotcoatedandthe
concrete surface appears to have
minor to moderate superficial corrosion. The ultrasoniclevel sensor support shows
severe corrosion.

e Thegenerator works butis currently not used due to difficulties finding replacement
parts. In addition, theft of fuel and batteries from the generator has also prevented the
City from using the generator.

e Thethree pumpsin the wet well are in good condition and the City has a spare pump at
the water treatment plant.
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Minor corrosion was observed on the check valves, but according to SUEZ operator, the
valves are operating fine. The valve vault drains to the wet well, which provides sewer
gases a path into thevault. Thevaultis not equipped with any ventilation, allowing the
sewer gasses to build up in the vault. This is contributing to the corrosion onthe valves.
A tarp is used to cover the control panel and wet well vault, while the generator and
valve vaultis uncovered.

The control panel was upgraded in 2001, but the pumps and check valves are original.
No site lights were observed.

The pumps don't have any current operational issues, but they are at least 30 years old
and will likely need to be replaced during the planning period.

Recommendations (near term):

Install a ventilation fan in the valve vault.

Install an access ladder for the wet well.

Replace the ultra-sonic level sensor support with stainless steel components and
anchors.

Coattheinterior surfaces of the wet well with a protective coating.

Recommendations (long term):

Site security can be improved by video surveillance and/or additional locks on the fence.
Add concrete paving to site and a permanent cover.

Replace submersible pumps.

Replace generator.
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Section 3

CAPITAL COST ESTIMATES

The recommendations fromthe condition assessments were used to prepare a capital
improvement plan (CIP) cost estimate for the visited facilities. The recommendations, including
equipment replacements, structural modifications, and studies, were identified as near-termor
long-term projects (to correspond with the IMP capital plan). Near-term projects are
recommended for completion between 2018 and 2025, while long-term projects fall into the
2026 to 2040 timeframe. Near-term recommendations are based on equipment found in poor
condition or health and safety concerns. Long-term recommendations include equipment
currently in fair condition, but forecasted to be replaced before 2040.

The costs are based on a Level 5 (Order-of-Magnitude) estimate. These are estimates made
using cost-capacity curves; scale-up orscale-down factors; and an approximate ratio estimate.
The level of design completion at this point usually falls into the range of 0 percent to 2 percent.
The expected accuracy range for such an estimate is within +50 percent or -30 percent. This
means that bids can be expected to fall within a range of 50 percent over the estimate to

30 percentunderthe estimate. These are often referred to as “conceptual” or “ballpark”
estimates. The cost estimates are presented in current year dollars (2018) and are not inflated in
future years. Detailed cost estimates for each site are included in Appendix D.2.

To match the assumptions used in the IMP, total project costsinclude a 28 percent factorapplied
to the construction cost estimate to account for engineer, management, and legal fees. An
additional 30 percent contingency was applied to cover unexpected circumstances. The
construction cost estimate (cost without 28 percent and 30 percent markups) and the total
project costs for near-term projects are shownin Table 3.1.

The costsin the previous table are spread overthe 8 year period from 2018 to 2025. This equates
to an annual average of approximately $725,000 per year.

The construction cost estimate (cost without 28 percent and 30 percent markups) and the total
project costs for long-term projects are shown in Table 3.2.
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Table 3.1 Near-Term Capital Cost Estimate (2018-2025)

Site Type Construction Cost Total Project Cost @
Well1 Well $72,576 $120,766
Well 3 Well $9,968 $16,587
Well C-2 Well $377,440 $628,060
Well C-5 Well $232,960 $387,645
Well C-6 Well $7,056 $11,741
Well M-3 Well $7,056 $11,741
Well M-11 Well $14,560 $24,228
Well M-12 Well $- $-
San Gorgonio Reservoir $451,360 $751,063
Southwest Reservoir $16,240 $27,023
Mountain Reservoir $322,375 $536,432
High Valley Reservoir $217,280 $361,554
Sunset Reservoir $350,336 $582,959
FoothillE PRV PRV $- $-
Hargrave & John PRV PRV $20,720 $34,478
Caltrans LS Lift Station $23,520 $39,137
Westward LS Lift Station $51,296 $85,357
Multi-Site Projects @ Various $1,318,016 $2,193,179
Total $3,492,759 $5,811,951
Notes:

(1) Total Project Costsinclude markups of 28%for Engineer, Management, and Legal fees and 30% for Contingency applied
tothe Construction Cost

(2) Projects that apply to multiple sites, including site not visited during this project. Examples include installing emergency
generator hookups at all sites and performing a seismic evaluation of each reservoir.
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Table 3.2 Long-Term Capital Cost Estimate (2026-2040)

Site Type | Construction Cost | Total Project Cost @

Well1 Well $443,520 $738,017
Well 3 Well $7,728 $12,859
Well C-2 Well $89,040 $148,163
Well C-5 Well $54,656 $90,948
Well C-6 Well $7,280 $12,114
Well M-3 Well $133,280 $221,778
Well M-11 Well $24,416 $40,628
Well M-12 Well $24,080 $40,069
San Gorgonio Reservoir $9,968 $16,587
Southwest Reservoir $7,056 $11,741
Mountain Reservoir $151,760 $252,529
High Valley Reservoir $229,705 $382,229
Sunset Reservoir $35,392 $58,892
Foothill E PRV PRV $16,800 $27,955
Hargrave & John PRV PRV $21,168 $35,224
CaltransLS Lift Station $64,960 $108,093
Westward LS Lift Station $152,208 $253,274
Multi-Site Projects @ Various $1,803,200 $3,000,525
Total $3,276,217 $5,451,625
Notes:

(1) Total Project Costsinclude markups of 28%for Engineer, Management, and Legal fees and 30% for Contingency applied
tothe Construction Cost

(2) Projects that apply to multiple sites, including site not visited during this project. Examples include installing emergency
generator hookups at all sites and performing a seismic evaluation of each reservoir.

The costsin the previous table are spread overthe 15yearperiod from 2026 to 2040. This
equates to an annual average of approximately $365,000 per year.

Detailed cost estimates are included in Appendix D.2.
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Appendix D.2
DETAILED COST ESTIMATES
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Appendix D.2 - Condition Assessment Cost Estimates

12/7/2017

Gorgonio

Plant Process Area

Near-Term

Long-Term

PRV

Facility Condition Assessment Report for the City of Banning 2017 Integrated Master Plan

John PRV

Engineering, PROJECT Engineering, PROJECT
ggg?g@%ﬁg?ﬁ Maiagemegnt, Contingency COST (Aug ggg?g@%ﬁg?ﬁ Maiagemegnt, Contingency  COST (Aug
Process Area Total Near-Term and Legal 2018 Dollars) Long-Term and Legal 2018 Dollars)
Well 1 $ 858,784 | $ 120,766 S 72,576 S 20,321 ' S 27,869 S 120,766 | $ 738,017 S 443,520 | S 124,186 S 170,312 S 738,017
Well 3 $ 29,446 | S 16,587 S 9,968 | S 2,791 ' S 3,828 S 16,587 | $ 12,859 S 7,728 S 2,164 S 2,968 S 12,859
Well C-2 $ 776,223 | $ 628,060 S 377,440 'S 105683 |S 144,937 S 628060 | $ 148,163 ' S 89,040 S 24,931 'S 34,191 S 148,163
Well C-5 $ 478,593 | $ 387,645 S 232,960 S 65229 S 89,457 'S 387,645 (S 90,948 S 54,656 | S 15304 S 20988 S 90,948
Well C-6 $ 23,855 | $ 11,741 S 7,056 S 1,976 | S 2,710 'S 11,741 | S 12,114 S 7,280 S 2,038 S 2,796 S 12,114
Well M-3 $ 233,519 [ $ 11,741 S 7,056 S 1,976 | S 2,710 'S 11,741 | S 221,778 ' S 133,280 S 37,318 'S 51,180 S 221,778
Well M-11 $ 64,856 | S 24228 S 14,560 S 4,077 S 5591 S 24,228 | $ 40,628 S 24,416 S 6,836 | S 9,376 | S 40,628
Well M-12 $ 40,069 | $ - s = |8 = |I§ = I8 - s 40,069 S 24,080 | S 6,742 'S 9247 S 40,069
San Gorgonio $ 767,650 | $ 751,063 S 451,360 S 126,381 S 173,322 S 751,063 | S 16,587 S 9,968 S 2,791 S 3,828 S 16,587
Southwest $ 38,765 | $ 27,023 S 16,240 S 4,547 S 6,236 | S 27,023 (S 11,741 S 7,056 S 1,976 | S 2,710 'S 11,741
Mountain $ 788,961 | $ 536,432 S 322,375 S 90,265 'S 123,792 S 536,432|S 252,529 S 151,760 S 42,493 | S 58276 S 252,529
High Valley $ 743,783 | $ 361,554 S 217,280 S 60,838 S 83,436 S 361,554|S 382,229 S 229,705 S 64,317 S 88207 S 382,229
Sunset $ 641,851 | $ 582,959 S 350,336 S 98,094 'S 134,529 S 582,959 S 58,892 S 35392 S 9910 S 13,591 S 58,892
Foothill E PRV $ 27,955 | $ - s = |8 = |I§ = I8 - s 27,955 § 16,800 'S 4,704 'S 6451 S 27,955
Hargrave & John PRV $ 69,702 | $ 34,478 S 20,720 'S 5802 S 7,956 S 34,478 | $ 35,224 S 21,168 S 5927 S 8129 S 35,224
Caltrans LS $ 147,231 | $ 39,137 S 23,520 S 6,586 | S 9,032 | S 39,137 $ 108,093 § 64,960 S 18,189 S 24945 S 108,093
Westward LS $ 338,631 [ $ 85,357 S 51,296 S 14,363 S 19,698 S 85,357 | S 253,274 S 152,208 S 42,618 'S 58448 S 253,274
Multi-Site Projects $ 5,193,703 | $ 2,193,179 ' S 1,318,016 S 369,044 S 506,118 S 2,193,179 |$ 3,000,525 $ 1,803,200 S 504,896 S 692,429 S 3,000,525
CIP Project Costs
__ $800,000
¥ $700,000
o $600,000
£ $500,000
2 $400,000
$ $300,000
 $200,000
2 Sloo,oso
Well 1 Well 3 Well C-2 Well C-5 WellC-6  WellM-3  Well M-11  Well M-12 San Southwest Mountain High Valley  Sunset Foothill E  Hargrave & Caltrans LS
Gorgonio PRV John PRV
Plant Process Area
Near-Term Long-Term
CIP Project Costs
__ $3,500,000
2 43,000,000
S $2,500,000
% $2,000,000
S $1,500,000
S $1,000,000
g Ssoo,zoo
Well 1 Well 3 WellC-2  WellC-5 WellC-6 WellM-3 Well M-11 Well M-12 San Southwest Mountain High Valley  Sunset Foothill E Hargrave & Caltrans LS Westward

LS

Westward
LS

Multi-Site
Projects
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Appendix E.2 - Existing System Storage Analysis ( Y o ] soonhinie B

Existin Operational Emergenc! LRI Total

9 Existing Existing P 9eNY  Fireflow  Fireflow . Zone Deficit/  Zone Transfer Description / Zone
Storage ADD MDD' Storags Storage Required In  Duration AoHLEED SRR Surplus? Recommended Storage Transfer
Capacity (25% MDD)  (100% MDD) qune Required LIPIUS 9

mgd mgd MG MG gpm hours MG MG

Proposed Surplus with
Storage Improvements and
Capacity Transfers

Existing Storage
Facilities

Pressure Zone

Foothill East N/A 2,796 Pump from Main Zone 0.4
Zone Subotal Foothill East 0.0 N/A 0.1 0.2 0.0 0.2 1,500 2 0.2 0.4 -0.4 0.4 0.0 0.0
Foothill West Sunset Reservoirs 4.2 2,822 Pump to Mountain North Zone -0.4
Zone Subotal Foothill West 4.2 N/A 1.2 2.0 0.5 2.0 3,500 4 0.8 3.3 0.9 -0.4 0.0 0.5
N/A 0.0 2,932 Pump from Foothill West Zone 0.4
Zone Mountain North 0.0 N/A 0.1 0.2 0.0 0.2 1,500 2 0.2 0.4 -0.4 0.4 0.0 0.0
Mountain South  N/A 0.0 2,546 PRV from Main Zone 0.3
Zone Subtotal Mountain South 0.0 N/A 0.0 0.1 0.0 0.1 1,500 2 0.2 0.3 -0.3 0.3 0.0 0.0
Upper Main Brinton Reservoir 8.0 2,721 PRV to Mountain South Zone -0.3
San Gorgonio Reservoirs 5.6 2,721 Pump to Foothill East Zone -0.4
Southwest Reservoir 1.5 2,721 PRV to Lower | Zone -2.5
New Main Reservoir 1 ? 4.0
Zone Subtotal Main 15.1 N/A 5.6 9.5 24 9.5 4,000 4 1.0 12.8 2.3 -3.2 4.0 3.2
Lower | N/A 0.0 2,450 PRV from Main Zone 25
Zone Lower | 0.0 N/A 0.7 1.2 0.3 1.2 4,000 4 1.0 2.5 -2.5 2.5 0.0 0.0
Grand Total 19.3 N/A 7.7 13.1 3.3 13.1 N/A N/A 3.3 19.6 -0.3 0.0 4.0 3.7
Notes:
(1) MDD Peaking factor is 1.7
(2) Excess capacity from New Main Reservoir 1 to serve future customers.




Appendix E.2 - Near-term (2025) System Storage Analysis

Maximum
Fireflow Fireflow
Required In  Duration
]

Existing Total Operational Emergency
Pressure Zone Storage Facilities Storage Improvements Storage Storage

Capacity from Exisiting (25% MDD) (100% MDD)
MG MG MG hours

Fire Storage

MG

Total
Storage
Required

MG

Zone Deficit/
Surplus?

C Ccarefia

Zone Transfer Description /

Recommended Storage

Zone
Transfer

Proposed
Storage
Capacity

Surplus with
Improvements

Foothill East N/A 0.0 2,796 Pump from Main Zone 0.4
Zone Subotal Foothill East 0.0 N/A 0.0 0.1 0.2 0.0 0.2 1,500 2 0.2 0.4 -0.4 0.4 0.0 0.0
Foothill West Sunset Reservoirs 4.2 2,822 Pump to Mountain North Zone 0.0
FCV to Main Zone -0.3
New Foothill West Reservoir 1.5
Zone Subotal Foothill West 4.2 N/A 0.0 1.9 3.2 0.8 3.2 3,500 4 0.8 4.9 -0.7 -0.3 1.5 0.5
Mountain North  N/A 0.0 2,932 Pump from Foothill West Zone 0.0
New Mountain North Reservoir 1.0
Zone in North 0.0 N/A 0.0 0.2 0.3 0.1 0.3 1,500 2 0.2 0.5 -0.5 0.0 1.0 0.5
Mountain South  N/A 0.0 2,546 PRV from Main Zone 0.4
Zone in South 0.0 NA 0.0 0.1 0.1 0.0 0.1 1,500 2 0.2 0.3 -0.3 0.4 0.1
Main Brinton Reservoir 8.0 2,721 PRV to Mountain South Zone -0.4
San Gorgonio Reservoirs 5.6 2,721 Pump to Foothill East Zone -0.4
Southwest Reservoir 1.5 2,721 FCV from Foothill West Zone 0.3
New Main Reservoir 1 2,721 4.0 PRV to Lower | Zone -2.8
Zone Main 15.1 NA 4.0 7.0 11.9 3.0 11.9 4,000 4 1.0 15.9 3.2 -3.2 0.0 0.0
Lower | N/A 0.0 2,450 PRV from Main Zone 2.8
Zone Subtotal Lower | 0.0 N/A 0.0 0.8 1.4 0.4 1.4 4,000 4 1.0 2.8 -2.8 2.8 0.0 0.0
Grand Total 19.3 N/A 4.0 10.1 17.2 4.3 17.2 N/A N/A 3.3 24.7 -1.4 0.0 2.5 1.1
Notes:

(1) MDD Peaking factor is 1.7
(2) Green improvements represent existing system improvements, while blue improvements represent near-term improvements.




Appendix E.2 - Long-term (2040) System Storage Analysis C lod— | &0

Existing Total Improvements 2040 Operational Emergency Ma_xlmum " Total o o Proposed
Fireflow Fireflow _. Zone Deficit/ Zone Transfer Description / Zone Surplus
Pressure Zone Storage from Exisiting and MDD’ Storage Storage Requirediin  Duration Fire Storage  Storage Surplus? 'Recommendead Storage T Storage Improvements
Capacity 2025 (25% MDD) (100% MDD) S~ Required Capacity
MG mgd MG MG hours MG MG
Zone 1A N/A New Zone 1A Reservoir 1.0
Zone Subotal Zone 1A 0.0 N/A 0.0 0.3 0.5 0.1 0.5 1,500 2 0.2 0.7 -0.7 0.0 1.0 0.3
Foothill East N/A 0.0 Pump from Upper Main Zone 04
Zone Subotal Foothill East 0.0 N/A 0.0 0.1 0.2 0.0 0.2 1,500 2 0.2 04 -0.4 0.4 0.0 0.0
Foothill West Sunset Reservoirs 4.2 2,822 PRV from Mountain North Zone 0.1
New Foothill West Reservoir 2,822 1.5 Pump from Upper Main Zone 0.0
Zone Subotal Foothill West 4.2 N/A 1.5 23 3.9 1.0 3.9 3,500 4 0.8 5.8 -0.1 0.1 0.0 0.0
Mountain North  New Mountain North Reservoir 2,932 1.0 PRV to Foothill West Zone -0.1
Zone in North 0.0 NA 1.0 0.3 0.6 0.1 0.6 1,500 2 0.2 0.9 0.1 -0.1 0.0 0.1
Mountain South  N/A 0.0 PRV from Upper Main Zone 0.3
Zone in South 0.0 NA 0.0 0.1 0.1 0.0 0.1 1,500 2 0.2 0.3 -0.3 0.3 0.0 0.0
Upper Main Brinton Reservoir 8.0 2,721 PRV to Mountain South Zone -0.3
San Gorgonio Reservoirs 5.6 2,721 PRV to Lower Main Zone -10.4
Southwest Reservoir 1.5 2,721 Pump to Foothill East Zone -0.4
New Main Reservoir 1 2,721 4.0 Pump to Foothill West Zone 0.0
New Upper Main Reservoir 2 4.0
Zones Upper Main 15.1 2,721 4.0 5.0 8.6 2.1 8.6 4,000 4 1.0 11.7 74 -11.1 4.0 0.3
Lower Main PRV from Upper Main Zone 10.4
PRV to Lower | Zone 2.7
| Zone Subtotal Lower Main 0.0 N/A 0.0 3.2 5.4 1.4 5.4 4,000 4 1.0 7.7 -7.7 7.7 0.0 0.0
Lower | N/A 0.0 PRV from Lower Main Zone 27
Zone Subtotal Lower | 0.0 N/A 0.0 0.8 1.4 0.3 1.4 4,000 4 1.0 2.7 -2.7 2.7 0.0 0.0
Grand Total 19.3 N/A 6.5 121 20.6 5.1 20.6 N/A N/A 4.4 30.2 -3.6 0.0 4.0 0.4
Notes:
(1) MDD Peaking factor is 1.7
(2) Green improvements represent existing and near-term improvements, while blue improvements represent long-term improvements.




Appendix E.2 - Build Out System Storage Analysis

[SE T jIota! Operational Emergency M?ximum . Total et ) Proposed "
o Improvements 2040 Fireflow Fireflow : Zone Deficit/ Zone Transfer Description / Zone Surplus with
AREESTO D ExEtingRiciagsiiacy Storag_)e from Exisiting, mpD' Storage Storagg Required In  Duration Eieterans Stora.ge Surplusz Recommended Storage Transfer Smrage Improvements
Capacity 2025, and 2040 (25% MDD) (100% MDD) Zone Required Capacity
MG mgd MG MG hours MG MG
Zone 1A N/A New Zone 1A Reservoir 1.0
Zone Subotal Zone 1A 0.3 0.5 0.1 0.5 1,500 2 0.2 0.7 -0.7 1.0 0.3
Foothill East N/A 0.0 Pump from Upper Main Zone 0.5
Zone Subotal Foothill East 0.0 NA 0.0 0.1 0.3 0.1 0.3 1,500 2 0.2 0.5 -0.5 0.5 0.0 0.0
Foothill West Sunset Reservoirs 4.2 2,822 Pump to Mountain North Zone -0.2
New Foothill West Reservoir 2,822 1.5 Pump to Black Bench Zone -0.1
Pump from Upper Main Zone 0.0
New Foothill West Reservoir 2 1.5
Zone Subotal Foothill West 4.2 NA 15 2.9 4.9 1.2 4.9 3,500 4 0.8 6.9 -1.2 -0.3 1.5 0.0
Mountain North  New Mountain North Reservoir 2,932 1.0 Pump from Foothill West Zone 0.2
Zone Subtotal Mountain North 0.0 N/A 1.0 0.3 0.6 0.1 0.6 2,500 3 0.5 1.2 -0.2 0.2 0.0 0.0
Mountain South  N/A 0.0 PRV from Upper Main Zone 0.3
Zone in South 0.0 NA 0.0 0.1 0.1 0.0 0.1 1,500 2 0.2 0.3 -0.3 0.3 0.0 0.0
Upper Main Brinton Reservoir 8.0 2,721 PRV to Mountain South Zone -0.3
San Gorgonio Reservoirs 5.6 2,721 PRV to Lower Main Zone -12.6
Southwest Reservoir 1.5 2,721 Pump to Foothill East Zone -0.5
New Main Reservoir 1 2,721 4.0 Pump to Foothill West Zone 0.0
New Upper Main Reservoir 2 2,721 4.0 New Upper Main Reservoir 3 9.0
Zones Subtotal Upper Main 15.1 2,721 8.0 8.1 13.8 34 13.8 4,000 4 1.0 18.1 5.0 -13.4 9.0 0.5
Lower Main PRV from Upper Main Zone 12.6
PRV to Lower | Zone -34
Zone Subtotal Lower Main 0.0 N/A 0.0 3.8 6.5 1.6 6.5 4,000 4 1.0 9:1 -9.1 9.1 0.0 0.0
Lower | N/A 0.0 PRV from Lower Main Zone 3.4
Zone Lower | 0.0 N/A 0.0 1.2 2.0 0.5 2.0 4,000 4 1.0 34 -3.4 3.4 0.0 0.0
Black Bench 0.0 0.0 Pump from Foothill West Zone 0.1
New Black Bench Reservoir 1 1.5
Zone Black Bench 0.0 0.0 0.6 11 0.3 1.1 2,000 2 0.2 1.6 -1.6 0.1 1.5 0.0
Loma Linda 0.0 0.0 New Loma Linda Reservoir 1 1.0
Zone Subtotal Loma Linda 0.0 0.0 0.3 0.6 0.1 0.6 2,000 2 0.2 0.9 -0.9 0.0 1.0 0.1
Grand Total 19.3 N/A 10.5 17.8 30.2 7.5 30.2 N/A N/A 5.2 42.9 -13.1 0.0 14.0 0.9
Notes: k

(1) MDD Peaking factor is 1.7

(2) Green improvements represent existing, near-term, and long-term improvements, while blue improvements represent build-out improvements.
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Appendix E.3 - Existing System Supply Analysis with Largest Canyon Well Out of Service

Supply Capacity
with Largest
Canyon Well

0.0.S.
gpm

Existing

ADD

gpm

gpm

Capacity

gpm

Existing Total Required Existing Capacity
mpD'

Balance

gpm

Proposed Improvement

Proposed

C cﬂ o "“®

Total Supplies Zone

Increase in with

Supplies

gpm

Transfers
Improvements

gpm gpm

Zone
Deficit/Surplus
with
Improvements

gpm

Foothill East Canyon Wells 3,000 2,000 2,000
PRV Canyon Wells Supply to Main Zone -1,890
Zone Subtotal Foothill East 3,000 3,000 2,000 65 110 110 1,890 0 2,000 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
FCV to Main Zone -2,829
Zone Subtotal Foothill West 2,822 4,200 4,200 806 1,371 1,371 2,829 0 4,200 0
Mountain North 2,932 Pump from Main Zone 0 107
Zone Subtotal Mountain North 2,932 0 0 63 107 107 -107 0 0 0
Mountain South 2,546 PRV from Main Zone 0 58
Zone Subtotal Mountain South 2,546 0 0 34 58 58 -58 0 0 0
Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well C6 2,721 900 900 900
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 2,822 1,000 1,000 1,000
PRV from Canyon Wells Supply 1,890
FCV from Foothill West Zone 2,829
PRV to Mountain South Zone -58
PRV to Lower | Zone -855
Pump to Mountain North Zone -107
Zone Subtotal Main 2,721 5,300 5,300 3,862 6,566 6,566 -1,266 0 5,300 2,433
Lower | 2,450 PRV from Main Zone 0 855
Zone Subtotal Lower 2,450 0 0 503 855 855 -855 0 0 0
Total 12,500 11,500 5,334 9,067 9,067 2,433 0 11,500 0 2,433
Notes:
(1) MDD Peaking factor is 1.7
(2) Largest Canyon Well Out of Service assumes Well 7 or Well 10 (capacity of 1,000 gpm) is out of service.




Appendix E.3 - Existing System Supply Analysis in Extreme Drought Conditions ( ' c;) l’""’l®

. Sup;_>ly. .. e . o . Proposed New Tota_l . _Zone
Discharge Existing/Supply SuppI.y Capacity in Existing Existing Total Req_uwed Existing Capacity Proposed|improvement Increase in Supplies in Zone Transfers Def|C|tI§urplus
Pressure Zone Capacity Extreme ADD MDD Capacity Balance . Extreme with
Drought ERRELCS Drought Improvements
gpm gpm gpm gpm gpm gpm gpm gpm gpm
Foothill East Canyon Wells 3,000 1,700 1,700
PRV to Main Zone -1,590
Zone Subtotal Foothill East 3,000 3,000 1,700 65 110 110 1,590 0 1,700 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
FCV to Main Zone -696
Zone Subtotal Foothill West 2,822 4,200 4,200 806 1,371 1,371 2,829 0 4,200 2,133
Mountain North 2,932 Pump from Main Zone 0 107
Zone Subtotal Mountain North 2,932 0 0 63 107 107 -107 0 0 0
Mountain South 2,546 PRV from Main Zone 0 58
Zone Subtotal Mountain South 2,546 0 0 34 58 58 -58 0 0 0
Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well C6 2,721 900 900 900
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 2,822 1,000 1,000 1,000
FCV from Foothill West Zone 696
PRV from Canyon Wells 1,590
PRV to Mountain South Zone -58
PRV to Lower | Zone -855
Pump to Mountain North Zone via Mountain Booster PS -107
Zone Subtotal Main 2,721 5,300 5,300 3,862 6,566 6,566 -1,266 0 5,300 0
Lower | 2,450 PRV from Main Zone 0 855
Zone Subtotal Lower | 2,450 0 0 503 855 855 -855 0 0 0
Total 12,500 11,200 5,334 9,067 9,067 2,133 0 11,200 0 2,133
Notes:
(1) MDD Peaking factor is 1.7
(2) Extreme drought conditions assumes the Canyon Wells can only pump 1,700 gpm of it's total capacity.
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Appendix E.3 - Near-Term (2025) Supply Analysis with Largest Canyon Well Out of Service

Additional Firm
Capacity from Existing
Existing ADD
Improvements

gpm

MDD’

Existing Total Required
Capacity

gpm

Existing
Capacity Balance

gpm

Proposed Improvement

C c? o~ "q®

Zone
Deficit/Surplus
with
Improvements

Proposed Total Supplies
Increase in with
Supplies Improvements

Zone Tranfers

gpm gpm gpm

Foothill East Canyon Wells 3,000 3,000 2,000 2,000
PRV Canyon Wells to Main Zone -1,872
Zone Subtotal Foothill East 3,000 3,000 2,000 0 75 128 128 1,872 0 2,000 -1,872 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
FCV to Main Zone -604
Pump to Mountain North Zone -186
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,327 2,256 2,256 1,944 0 4,200 -790 1,154
Mountain North Pump from Foothill West Zone 0 186
Zone Subtotal Mountain North 2,932 0 0 0 109 186 186 -186 0 0 186 0
Mountain South 2,546 PRV from Main Zone 0 67
Zone Subtotal Mountain South 2,546 0 0 0 40 67 67 -67 0 0 67 0
Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well C6 2,721 900 900 900
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 1,000 1,000 1,000
FCV from Foothill West Zone 1,872
New C2 PRV 604
PRV to Mountain South Zone -67
PRV to Lower | Zone -997
New Well C8 1,400 1,400
Convert M7 to Potable Water 350 350
Zone Subtotal Main 2,721 5,300 5,300 0 4,868 8,276 8,276 -2,976 1,750 7,050 1,412 186
Lower | 2,450 PRV from Main Zone 0 997
Zone Subtotal Lower | 2,450 0 0 0 587 997 997 -997 0 0 997 0
Total 12,500 11,500 0 7,007 11,911 11,911 -411 N/A 1,750 13,250 0 1,339
Notes:

(1) MDD Peaking factor assumed to be 1.7

(2) Largest Canyon Well Out of Service assumes Well 7 or Well 10 (capacity of 1,000 gpm) is out of service.
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Appendix E.3 - Near-Term (2025) Supply Analysis in Extreme Drought Conditions

Additional Firm
Capacity from
Existing
Improvements

Supply
Capacity in
Extreme
Drought

gpm gpm

Existing

ADD

gpm

Existing Total Required
MDD’

gpm

Capacity

gpm

Existing
Capacity Balance

gpm

Proposed Improvement

Proposed

Increase i
Supplies

< carcllo

New Total
n Supplies in
Extreme Drought

Zone Transfers

gpm

Zone
Deficit/Surplus
with
Improvements

gpm

Foothill East Canyon Wells 3,000 3,000 1,700 1,700
PRV Canyon Well Supply to Main Zone -1,572
Zone Subtotal Foothill East 3,000 3,000 1,700 0 75 128 128 1,572 0 1,700 0 0
Foothill West Well C2 2,822 1,100 1,100 0 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000
FCV to Main Zone -718
Pump to Mountain North -186
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,327 2,256 2,256 1,944 None. 0 3,200 -904 40
Mountain North Pump from Foothill West 186
Zone Subtotal Mountain North 2,932 0 0 0 109 186 186 -186 0 0 186 0
Mountain South 2,546 PRV from Main Zone 67
Zone Subtotal Mountain South 2,546 0 0 0 40 67 67 -67 0 0 67 0
Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well C6 2,721 900 900 900
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 1,000 1,000 1,000
PRV Canyon Well Supply 1,572
FCV from Foothill West Zone 718
PRV to Lower | -997
PRV to Mountain South -67
New Main Well C8 1,400 1,400
Convert M7 to Potable Water 350 350
Zone Subtotal Main 2,721 5,300 5,300 0 4,868 8,276 8,276 -2,976 1,750 7,050 1,226 0
Lower | 2,450 PRV from Main 0 997
Zone Subtotal Lower | 2,450 0 0 0 587 997 997 -997 0 0 997 0
Total 12,500 11,200 0 7,007 11,911 11,911 -711 N/A 1,750 11,950 1,572 39
Notes:

(1) MDD Peaking factor assumed to be 1.7

(2) Zones with deficiencies and have no recommendations are assumed to be resolved by existing pumping capacities. Existing pump station firm capacities are sufficient to supply storage deficiency if needed. No storage improvements are required to mitigate deficiency.
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Appendix E.3 - Long-Term (2040) Supply Analysis with Largest Canyon Well Out of Service

Supply Capacity Additional Firm

Supply with Largest Capacity from
Capacity Canyon Well
0.0.S. Improvements

Existing and 2025

gpm

gpm

gpm

Existing

ADD

Existing
MDD’

Total Required
Capacity

gpm

Existing
Capacity Balance

gpm

Proposed Improvement

C cg rp"q@;

Proposed
Increase in
Supplies

gpm

Total Supplies
with
Improvements

gpm

Zone Transfers

Zone
Deficit/Surplus
with
Improvements

gpm

Zone 1A Pump from Mountain North Zone 315
Zone Subtotal Zone 1A 0 0 0 185 315 315 -315 0 0 315 0
Foothill East Canyon Wells 3,000 3,000 2,000 2,000
PRV Canyon Wells to Upper Main Zone -1,876
Zone Subtotal Foothill East 3,000 3,000 2,000 0 73 124 124 1,876 0 2,000 -1,876 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
Pump to Mountain North Zone -705
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,607 2,733 2,733 1,467 None. 0 4,200 -705 762
Mountain North 2,932 Pump from Foothill West Zone 0 705
Pump to Zone 1A -315
Zone Subtotal Mountain North 2,932 0 0 0 229 390 390 -390 0 0 390 0
Mountain South 2,546 PRV from Upper Main Zone 0 66
Zone Subtotal Mountain South 2,546 0 0 0 38 65 65 -65 0 0 66 0
Upper Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well M7 2,721 350 350
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 1,000 1,000 1,000
PRV Canyon Wells to Upper Main from Foothill East Zone 1,876
PRV to Mountain South Zone -66
PRV to Lower Main Zone -2,422
New Well C9 1,800 1,800
Convert Well M12 1,100 1,100
Zone Subtotal Upper Main 2,721 4,400 4,400 350 3,499 5,948 5,948 -1,198 2,900 7,650 -612 1,090
Lower Main Well C6 2,721 900 Install VFD on Well C6 (in Closed Zone) 900
Well C8 2,721 1,400 Install VFD on Well C8 (in Closed Zone) 1,400
PRV to Lower | Zone 0 -968
PRV from Upper Main Zone 0 2,422
Zone Subtotal Lower Main 2,560 0 0 2,300 2,208 3,754 3,754 -1,454 0 2,300 1,454 ()
Lower | 2,450 PRV from Lower Main Zone 0 968
Zone Subtotal Lower | 2,450 0 0 0 570 968 968 -968 0 0 968 0
Total 11,600 10,600 2,650 8,411 14,298 14,298 -1,048 2,900 16,150 0 1,852
Notes:

(1) MDD Peaking factor assumed to be 1.7

(2) Largest Canyon Well Out of Service assumes Well 7 or Well 10 (capacity of 1,000 gpm) is out of service.

(3) Green improvements represent near-term improvements, while blue improvements represent long-term improvements.




Appendix E.4 - Long-Term (2040) Supply Analysis in Extreme Drought Conditions

Supply Additional Firm
Supply Capacity in Capacity from Existing
Capacity Extreme Existing and 2025 ADD
Drought Improvements

Discharge

Pressure Zone 2L

MDD’

Existing Total Required Existing Capacity

Capacity Balance

Proposed Improvement

Proposed
Increase in
Supplies

New Total
Supplies in
Extreme
Drought

Zone Transfer

C, cg o "q®

Zone

with

Improvements

gpm gpm gpm gpm gpm gpm gpm gpm gpm gpm
Zone 1A N/A Pump from Mountain North Zone 315
Zone Subtotal Zone 1A 0 0 0 185 315 315 -315 0 315 0
Foothill East Canyon Wells 3,000 3,000 1,700 1,700
PRV Canyon Well Supply to Upper Main Zone -1,576
Zone Subtotal Foothill East 3,000 3,000 1,700 0 73 124 124 1,576 0 1,700 -1,576 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
Pump to Mountain North Zone 705
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,607 2,733 2,733 1,467 0 4,200 705 2,173
Mountain North 2,822 Pump to Zone 1A 0 -315
Pump from Foothill West 705
Zone Subtotal Mountain North 2,932 0 0 0 229 390 390 -390 0 0 390 0
Mountain South 2,546 PRV from Upper Main Zone 0 65
Zone Subtotal Mountain South 2,546 0 0 0 38 65 65 -65 0 0 65 0
Upper Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
Well M7 2,721 350 350
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
BCVWD Interconnection 2,721 1,000 1,000 1,000
PRV Canyon Well Supply 1,576
PRV to Mountain South Zone -65
PRV to Lower Main Zone -2,422
New Upper Main Well C9 1,800 1,800
Convert Well M12 1,100 1,100
Zone Subtotal Upper Main 2,721 4,400 4,400 350 3,499 5,948 5,948 -1,198 2,900 7,650 -912 790
Lower Main Well C6 2,721 900 900 Install VFD on Well C6 (in Closed Zone) 900
Well C8 2,721 1,400 Install VFD on Well C8 (in Closed Zone) 1,400
PRV to Lower | -968
PRV from Upper Main 2,422
Zone Subtotal Lower Main 2,560 0 0 1,400 2,208 3,754 3,754 -2,354 0 2,300 1,454 0
Lower | 2,450 PRV from Lower Main 0 968
Zone Subtotal Lower | 2,450 0 0 0 570 968 968 -968 0 0 968 0
Total 11,600 10,300 1,750 8,411 14,298 14,298 -2,248 2,900 15,850 1,411 2,963
Notes:

(1) MDD Peaking factor assumed to be 1.7

(2) Zones with deficiencies and have no recommendations are assumed to be resolved by existing pumping capacities. Existing pump station firm capacities are sufficient to supply storage deficiency if needed. No storage improvements are required to mitigate deficiency.

(3) Green improvements represent near-term improvements, while blue improvements represent long-term improvements.

Deficit/Surplus




Appendix E.3 - Build Out System Supply Analysis with Largest Canyon Well Out of Service C o | "“"ﬂ®

Additional Firm

. Supply Capacity Capacity from o . . Existing Proposed New. Tota.l . .Zone
DRI Existing Pump Station(s) Supp!y with Largest Existing, 2025, Existing EXISt":g Total Req.uwed Capacity Proposed Improvement Increase in Supplies with Zone Deflutl?urplus
Pressure Zone Capacity ADD MDD Capacity ; Canyon Wells Transfers with
Canyon Well 0.0.S. and 2040 Balance Supplies
T 0.0.S. Improvements
gpm gpm gpm gpm gpm gpm gpm gpm gpm
Zone 1A N/A Pump from Mountain North Zone 375
Zone Subtotal Zone 1A 221 375 375 -375 0
Foothill East Canyon Wells 3,000 3,000 2,000 2,000
PRV to Upper Main Zone 1,824 |
Zone Subtotal Foothill East 3,000 3,000 2,000 0 104 176 176 1,824 0 2,000 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
Pump to Mountain North Zone -840
Pump from Main Zone (new Foothill West PS) 780
To Black Bench via new Black Bench PS -760
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,988 3,380 3,380 820 0 4,200 820
Mountain North 2,932 Pump from Foothill West Zone 0 840
Pump to Zone 1A -375
Zone Subtotal Mountain North 2,932 0 0 0 273 465 465 -465 0 0 0
Mountain South 2,546 PRV from Upper Main 0 93
Zone Subtotal Mountain South 2,546 0 0 0 55 93 93 -93 0 0 0
Upper Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
New Well C9 2,721 1,800 1,800
Well M7 2,721 350 350
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
Well M12 1,100 1,100
BCVWD Interconnection 2,721 1,000 1,000 1,000
PRV from Foothill East Zone 1,824
PRV to Mountain South Zone -93
PRV to Lower Main Zone -2,011
To Loma Linda via Loma Linda PS -384
Pump to Foothill West (new Foothill West PS) -780
New Upper Main Well C10 1,800 1,800
New Upper Main Well C11 1,800 1,800
Zone Subtotal Upper Main 2,721 4,400 4,400 3,250 5,617 9,549 9,549 -1,899 3,600 11,250 1,701
Lower Main Well C6 2,721 900 900
Well C8 2,721 1,200 1,200
New Upper Main Well C12 1,800 1,800
PRV from Upper Main Zone 2,011
PRV to Lower | Zone -1,372
Zone Subtotal Lower Main 2,560 0 0 2,100 2,670 4,539 4,539 -2,439 1,800 3,900 -639
Lower | 2,450 0 0 PRV from Lower Main Zone 1,372 |
Zone Subtotal Lower | 2,450 0 0 807 1,372 1,372 -1,372 0 0 0
Black Bench TBD 0 0 Pump from Foothill West Zone 0 760 I
Zone Subtotal Black Bench TBD 0 0 447 760 760 -760 0 0 0
Loma Linda TBD 0 0 Pump from Upper Main Zone 0 384 I
Zone Subtotal Loma Linda 0 0 0 226 384 384 -384 0 0 0
Total 11,600 10,600 5,350 12,187 20,718 20,718 -4,768 5,400 21,350 1,882
Notes:
(1) MDD Peaking factor assumed to be 1.7
(2) Largest Canyon Well Out of Service assumes Well 7 or Well 10 (capacity of 1,000 gpm) is out of service.




Appendix E.3 - Build Out System Supply Analysis in Extreme Drought Conditions ( cg”"""®

Supply Additional Firm New Total Zone

Existing Existing Total Required Existing Capacity

Capacity from
Existing, 2025,

Proposed

Proposed Improvement Increase in ST LD

Discharge Supply Capacity in

Existing Pump Station(s)

Pressure Zone Capacity Extreme and 2040 ADD MDD’ Capacity Balance Sl Extreme with
Drought Drought Improvements
Improvements
gpm gpm gpm gpm gpm gpm gpm gpm gpm gpm
Zone 1A N/A Pump from Mountain North Zone 375
Zone Subtotal Zone 1A 221 375 375 -375 0
Foothill East Canyon Wells 3,000 3,000 1,700 1,700
PRV Canyon Well Supply to Upper Main Zone -1,524
Zone Subtotal Foothill East 3,000 3,000 1,700 0 104 176 176 1,524 0 1,700 0
Foothill West Well C2 2,822 1,100 1,100 1,100
Well C4 2,822 1,300 1,300 1,300
Well M3 2,822 800 800 800
Well 24 (BCVWD) 1,000 1,000 1,000
Pump to Mountain North Zone -840
Pump from Upper Main Zone (new Foothill West PS) 780
To Black Bench via new Black Bench Pump Station -760
Zone Subtotal Foothill West 2,822 4,200 4,200 0 1,988 3,380 3,380 820 None. 0 4,200 0
Mountain North 2,932 Mountain North Booster Station from Foothill West 840
Pump to Zone 1A -375
Zone Subtotal Mountain North 2,932 0 0 0 273 465 465 -465 0 0 0
Mountain South 2,546 PRV from Upper Main 0 93
Zone Subtotal Mountain South 2,546 0 0 0 55 93 93 -93 0 0 0
Upper Main Well C3 2,721 1,100 1,100 1,100
Well C5 2,721 900 900 900
New Well C9 2,721 1,800 1,800
Well M7 350 350
Well M10 2,721 800 800 800
Well M11 2,721 600 600 600
Well M12 1,100 1,100
BCVWD Interconnection 1,000 1,000 1,000
PRV Canyon Well Supply 1,524
PRV to Mountain South -93
Pump to Foothill West -780
PRV to Lower Main -1,811
To Loma Linda via Loma Linda Pumps Station -384
New Upper Main Well C10 1,800 1,800
New Upper Main Well C11 1,800 1,800
Zone Subtotal Upper Main 2,721 4,400 4,400 3,250 5,617 9,549 9,549 -1,899 3,600 11,250 157
Lower Main Well C6 2,721 900 900
Well C8 2,721 1,400 1,400
New Upper Main Well C12 1,800 1,800
PRV from Upper Main 1,811
PRV to Lower Main -1,372
Zone Subtotal Lower Main 2,560 0 0 2,300 2,670 4,539 4,539 -2,239 1,800 4,100 0
Lower | 2,450 0 0 PRV from Lower Main 1,372
Zone Subtotal Lower | 2,450 0 0 807 1,372 1,372 -1,372 0 0 0
Black Bench TBD 0 0 Pump from Foothill West Zone 760
Zone Subtotal Black Bench TBD 0 0 447 760 760 -760 0 0 0
Loma Linda TBD 0 0 Pump from Upper Main Zone 384
Zone Subtotal Loma Linda 0 0 0 226 384 384 -384 0 0 0
Total 11,600 10,300 12,187 20,718 20,718 -4,868 5,400 21,250 157
Notes:
(1) MDD Peaking factor assumed to be 1.7
(2) Zones with deficiencies and have no recommendations are assumed to be resolved by existing pumping capacities. Existing pump station firm capacities are sufficient to supply storage deficiency if needed. No storage improvements are required to mitigate deficiency.




Appendix E.4 - Existing System Pump Station Analysis ( ' cg l'"""®

. Pump Firm Pump L. e Capa.city . . . . Existing . _Zone
Discharge Existing Facilit Station Station Existing Existing Required Max Zone Fire Fire Flow Governing Total Required Capacit p dl {29 Future Total Future Total Deficit/Surplus
Pressure Zone 9 Y § ; ADD MDD’ Including Flow (MFF) Duration Size Criteria Capacity pactty roposed Improvemen Capacity Firm Capacity with
Capacity Capacity Balance
Upstream Zones Improvements
gpm gpm gpm gpm gpm gpm hours gpm gpm gpm gpm gpm
Foothill East Foothill East PRV 2,010 210 2,010 210
New Foothill East 2 PRV 1,800 1,800
Zone Subtotal Foothill East 3,000 2,010 210 65 110 110 1,500 2 MDD+MFF 1,610 -1,400 3,810 2,010 400
Foothill West
Well C4 2,822 1,300 1,300 1,300 1,300
Well M3 2,822 800 800 800 800
C2 Booster (Well C2) 2,822 1,040 1,040 1,040 1,040
C2 Booster (Main Zone) 2,822 1,980 910 1,980 910
Well 24 (BCVWD) 1,000 1,000 1,000 1,000
Zone Subtotal Foothill West 2,822 6,120 5,050 806 1,371 1,957 3,500 4 MDD 1,957 3,093 6,120 5,050 3,093
Mountain North Mountain Booster 2,932 900 400 2 new pumps @ 725 gpm each 2,350 1,625
Zone Subtotal Mountain North 2,932 900 400 63 107 107 1,500 3 MDD+MFF 1,607 -1,207 2,350 1,625 18
Mountain South  Mountain South PRV 2,546 1,800 0 1,800 0
New 8-inch Mountain South 2 PRV (PWFF-3) 3,100 3,100
Zone Subtotal Mountain South 2,546 1,800 0 34 58 58 1,500 2 MDD+MFF 1,558 -1,558 4,900 3,100 1,542
Main Well C3 2,721 1,100 1,100 1,100 1,100
Well C5 2,721 900 900 900 900
Well C6 2,721 900 900 900 900
Well M10 2,721 800 800 800 800
Well M11 2,721 600 600 600 600
BCVWD Interconnection 1,000 1,000 1,000 1,000
Well 1 Site®” 3,000 1,700 3,000 1,700
Sun Lakes FCV from Foothill West Zone 586 586
Zone Subtotal Main 2,721 8,300 7,000 3,862 6,566 7,586 4,000 4 MDD 7,586 -586 8,886 7,586 0
Lower | San Gorgonio & Lincoln St. PRV 2,450 4,110 1,010 4,110 1,010
Hargrave & John St. PRV 2,450 5,700 5,700 5,700 5,700
Zone Subtotal Lower | 2,450 9,810 6,710 503 855 855 4,000 4 MDD+MFF 4,855 1,855 9,810 6,710 1,855
Total 28,940 19,370 5,334 9,067 10,673 16,000 19 0 19,173 197 35,876 26,081 6,908
Notes:
(1) MDD Peaking factor is 1.7
(2) Blue projects indicate proposed projects from supply analysis.
(3) Red projects indicate proposed projects from fire flow analysis.
(4) Well 1 Site includes a PRV, pelton wheel, and hydrogenerator.




Appendix E.4 - Future (2025) System Pump Station Analysis ( ; cg .'th"l'®

. > Capa-city Zone
Discharge Facility 9 HOL SF::::‘Iopn FlrsTa:z:p E)I(::’lrnog‘ll :r!,:tnim Futur('?) Ii i?:;:ﬁg Max Zone Fire C'ioven.'ling Total Req.uired Future Capacity T ——L Future To(tza)l .Future Tofal(z) DeficitI'SurpIus
Pressure Zone Capacity Capacity Firm Capacity MDD Upstream Flow (MFF) Size Criteria Capacity Balance Capacity Firm Capacity with
Zones®? Improvements
gpm gpm gpm gpm gpm gpm gpm gpm gpm gpm gpm
Foothill East Foothill East PRV 2,010 210 2,010 210
New Foothill East 2 PRV 1,800 1,800 1,800
Zone Subtotal Foothill East 3,000 2,010 210 1,800 75 128 128 1,500 MDD+MFF 1,628 382 3,810 2,010 382
Foothill West Well C4 2,822 1,300 1,300 1,300 1,300
Well M3 2,822 800 800 800 800
C2 Booster (Well C2) 2,822 1,040 1,040 1,040 1,040
C2 Booster (Main Zone) 1,980 910 1,980 910
Well 24 (BCVWD) 1,000 1,000 1,000 1,000
New Foothill West PS (3 pumps @ 950 gpm + 1 SB) 3,800 2,850
Zone Subtotal Foothill West 2,822 6,120 5,050 0 1,327 2,256 2,443 3,500 MDD 2,443 2,607 6,120 5,050 2,607
Mountain North Mountain Booster 2,932 900 400 725 2,350 1,625
Zone Subtotal Mountain North 2,932 900 400 725 109 186 186 2,500 MDD 186 939 2,350 1,625 1,439
Mountain South Mountain South PRV 2,546 1,800 0 1,800 0
New 8-inch Mountain South 2 PRV (PWFF-3) 3,100 3,100 3,100
Zone Subtotal Mountain South 2,546 1,800 0 3,100 40 67 67 1,500 MDD+MFF 1,567 1,533 4,900 3,100 1,533
Main Well C3 2,721 1,100 1,100 1,100 1,100
Well C5 2,721 900 900 900 900
Well C6 2,721 900 900 900 900
Well M10 2,721 800 800 800 800
Well M11 2,721 600 600 600 600
BCVWD Interconnection 1,000 1,000 1,000 1,000
Well 1 Site® 3,000 1,700 3,000 1,700
Sun Lakes FCV from Foothill West Zone 884 884
New Well C8 1,400 1,400
Convert Well M7 to Potable Water 350 350
Zone Subtotal Main 2,721 8,300 7,000 0 4,868 8,276 8,643 4,000 MDD 8,643 -1,643 10,934 9,634 990
Lower | San Gorgonio & Lincoln St. PRV 2,450 4,110 1,010 4,110 1,010
Hargrave & John St. PRV 2,450 5,700 5,700 5,700 5,700
Zone Subtotal Lower | 2,450 9,810 6,710 0 587 997 997 4,000 MDD+MFF 4,997 1,713 9,810 6,710 1,713
Total 28,940 19,370 5,625 7,007 11,911 12,465 17,000 N/A 19,465 5,530 37,924 28,129 8,664
Notes:
(1) MDD Peaking factor is 1.7
(2) Reliability Projects are not included in totals to prevent double counting of supply.
(3) Well 1 Site includes a PRV, pelton wheel, and hydrogenerator.
(4) Blue projects indicate proposed projects from supply analysis.
(5) Red projects indicate proposed projects from fire flow analysis.
(6) Green projects indicate proposed projects from pump station analysis.




Appendix E.4 - Future (2040) System Pump Station Analysis ( v cgl’l‘"ﬂ““

Capacity

. e f Zone
Discharge Facility®®" HGL Si::?oi FlrsTa:znmp Ef:;']:)%esrr::tm FutuLe) IF': i?:;z: Max Zone Fire Governingm Total Req_uired E)_(isting Proposed Improvement®s? Future To(t:l Future Total(z) Defici _SurpluS
Pressure Zone Capacity® Capacity® Firm Capacity MDD Upstream Flow (MFF)  Size Criteria Capacity Capacity Balance Capacity' Firm Capacity' with
Zones? Improvements
gpm gpm gpm gpm gpm gpm gpm gpm gpm gpm
Zone 1A N/A New Zone 1A PS 1 pump @ 400 gpm + 1 SB) 800 400
Zone Subtotal Zone 1A 185 315 315 1,500 MDD 315 -315 800 400 85
Foothill East Foothill East PRV 2,010 210 2,010 210
New Foothill East 2 PRV 1,800 1,800 1,800
Zone Subtotal Foothill East 3000 2,010 210 1,800 73 124 124 1,500 MDD+MFF 1,624 386 3,810 2,010 386
Foothill West Well C4 2822 1,300 1,300 1,300 1,300
Well M3 2822 800 800 800 800
C2 Booster (Well C2) 2822 1,040 1,040 1,040 1,040
C2 Booster (Main Zone) 2822 1,980 910 1,980 910
Well 24 (BCVWD) 1,000 1,000 1,000 1,000
New Foothill West PS (3 pumps @ 950 gpm + 1 SB) 3,800 2,850 4,650 3,800
Zone Subtotal Foothill West 2822 6,120 5,050 0 1,607 2,733 3,438 3,500 MDD 3,438 1,612 None. 6,120 5,050 1,612
Mountain North Mountain Booster (Abandon) 2932 0 0 0 Abandon and Demolish 0 0
New Mountain 2 Booster (1 pump @ 850 gpm + 1SB) 1,700 850
Zone Subtotal Mountain North 2932 0 0 0 229 390 705 2,500 MDD 705 -705 1,700 850 145
Mountain South Mountain South PRV 2546 1,800 0 1,800 0
New 8-inch Mountain South 2 PRV (PWFF-3) 3,100 3,100 3,100
Zone Subtotal Mountain South 2546 1,800 0 3,100 38 65 65 1,500 MDD+MFF 1,565 1,535 4,900 3,100 1,535
Upper Main Well C3 2721 1,100 1,100 1,100 1,100
Well C5 2721 900 900 900 900
Well M10 2721 800 800 800 800
Well M11 2721 600 600 600 600
BCVWD Interconnection 1,000 1,000 1,000 1,000
Well 1 Site®® 3,000 1,700 3,000 1,700
Convert Well M7 to Potable Water 350 350 350
New Well C9 1,800 1,800
Convert Well M12 1,100 1,100
New Well C10 1,800 1,800
Zone Subtotal Upper Main 2721 7,400 6,100 350 3,499 5,948 10,134 4,000 MDD 10,134 -3,684 12,450 11,150 1,016
Lower Main Well C6 2721 900 900 900 900
8th St. & George PRV 3,900 800 3,900 800
8th St & Jacinto View PRV 5,025 5,025 5,025 5,025
16th St. & Hays PRV 8,925 8,925 8,925 8,925
Theodore & Almond Way PRV 6,700 1,800 6,700 1,800
New Well C8 1,400
Zone Subtotal Lower Main 2721 25,450 17,450 1,400 2,208 3,754 4,722 4,000 MDD+MFF 8,722 10,128 25,450 17,450 8,728
Lower | San Gorgonio & Lincoln St. PRV 2450 4,110 1,010 4,110 1,010
Hargrave & John St. PRV 2450 5,700 5,700 5,700 5,700
Zone Subtotal Lower | 2450 9,810 6,710 0 570 968 968 4,000 MDD+MFF 4,968 1,742 9,810 6,710 1,742
Total 52,590 35,520 6,650 8,225 13,983 20,157 21,000 0 31,157 11,013 64,240 46,320 15,163
Notes:
(1) MDD Peaking factor is 1.7
(2) Reliability Projects are not included in totals to prevent double counting of supply.
(3) Well 1 Site includes a PRV, pelton wheel, and hydrogenerator.
(4) Mountin North Zone governing size criteria changes to MDD in the Long-Term due to the construction of a new reservoir.
(5) Blue projects indicate proposed projects from supply analysis.
(6) Red projects indicate proposed projects from fire flow analysis.
(7) Green projects indicate proposed projects from pump station analysis.
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Appendix E.4 - Build-out System Pump Station Analysis

Existing System Future
Improvement mpp™"
Firm Capacity®
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Capacity Required
Including
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Max Zone Fire
y  Flow (MFF)

Governing  Total Required
Size Criteria® Capacity
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Zone
Deficit/Surplus
with Improvements

gpm

Zone 1A New Zone 1A PS 1 pump @ 400 gpm + 1 SB) 400 800 400
Zone Subtotal Zone 1A 221 375 375 1,500 MDD 375 -375 800 400 25
Foothill East Foothill East PRV 2,010 210 2,010 210
New Foothill East 2 PRV 1,800 1,800 1,800
Zone Subtotal Foothill East 3000 2,010 210 1,800 104 176 176 1,500 MDD+MFF 1,676 334 3,810 2,010 334
Foothill West Well C4 2822 1,300 1,300 1,300 1,300
Well M3 2822 800 800 800 800
C2 Booster (Well C2) 2822 1,040 1,040 1,040 1,040
C2 Booster (Main Zone) 2822 1,980 910 1,980 910
Well 24 (BCVWD) 1,000 1,000 1,000 1,000
New Foothill West PS (3 pumps @ 950 gpm + 1 SB) 3,800 2,850 4,400 3,450
Zone Subtotal Foothill West 2822 6,120 5,050 0 1,988 3,380 4,220 3,500 MDD 4,220 830 6,120 5,050 830
Mountain North New Mountain 2 Booster (1 pump @ 850 gpm + 1SB) 850 1,700 850
Zone Subtotal Mountain North 2932 0 0 850 273 465 840 2,500 MDD 840 10 1,700 850 10
Mountain South Mountain South PRV 2546 1,800 0 1,800 0
New 8-inch Mountain South 2 PRV (PWFF-3) 3,100 3,100 3,100
Zone Subtotal Mountain South 2546 1,800 0 3,100 38 65 65 1,500 MDD+MFF 1,565 1,535 4,900 3,100 1,535
Upper Main Well C3 2721 1,100 1,100 1,100 1,100
Well C5 2721 900 900 900 900
Well M10 2721 800 800 800 800
Well M11 2721 600 600 600 600
BCVWD Interconnection 1,000 1,000 1,000 1,000
Well 1 Site® 3,000 1,700 3,000 1,700
Convert Well M7 to Potable Water 350 350 350
Convert Well M12 1,100 1,100 1,100
New Well C9 1,800 1,800 1,800
New Well C10 1,800 1,800 1,800
Zone Subtotal Upper Main 2721 7,400 6,100 5,050 3,499 5,948 9,516 4,000 MDD 9,516 1,634 12,450 11,150 1,634
Lower Main Well C6 2721 900 900 900 900
8th St. & George PRV 3,900 3,900 3,900 3,900
8th St & Jacinto View PRV 5,025 5,025 5,025 5,025
16th St. & Hays PRV 8,925 8,925 8,925 8,925
Theodore & Almond Way PRV 6,700 1,800 6,700 1,800
New Well C8 1,400
Zone Subtotal Lower Main 2721 25,450 20,550 0 2,208 3,754 4,722 4,000 MDD+MFF 8,722 11,828 25,450 20,550 11,828
Lower | San Gorgonio & Lincoln St. PRV 2450 4,110 1,010 4,110 1,010
Hargrave & John St. PRV 2450 5,700 5,700 5,700 5,700
Zone Subtotal Lower | 2450 9,810 6,710 0 570 968 968 4,000 MDD+MFF 4,968 1,742 9,810 6,710 1,742
Total 52,590 38,620 10,800 8,680 14,757 20,508 21,000 0 31,508 17,912 65,040 49,820 17,936
Notes:

(1) MDD Peaking factor is 1.7

(2) Reliability Projects are not included in totals to prevent double counting of supply.

(3) Well 1 Site includes a PRV, pelton wheel, and hydrogenerator.

(4) Mountin North Zone governing size criteria changes to MDD in the Long-Term due to the construction of a new reservoir.

(5) Blue projects indicate proposed projects from supply analysis.
(6) Red projects indicate proposed projects from fire flow analysis.
(7) Green projects indicate proposed projects from pump station analysis.




Appendix E.5

Pipeline Replacement Program — Annual Cost Estimate

THE FOLLOWING DOCUMENTATION, DATED DECEMBER 2016, WAS PROVIDED BY CITY STAFF. ASSUMPTIONS
WERE REFINED FOR THIS IMP AND ARE NOTED IN THE DOCUMENT.

Methodology:
1. Started with GIS shapefile from Nobel for all pipes (7139 total pipeline segments).

2. Considered filtering out “Abandoned” and “Proposed” pipes using the ‘STATUS' field. Only “Active” were to
be kept (6898 segments). However, after a visual check, it appeared the “Proposed” pipelines should have had
an “Active” ‘STATUS:

Only the “Abandoned” pipelines were filtered out and kept a total of 6979 segments.



3. Looking at the ‘INSTALLDAT field, 4118 segments did not have an installation date (NULL). Visually, these
pipelines can be seen below in red:

These pipelines without an installation date were queried out for further inspection. The pipelines with an
installation date were set aside for now (2861 segments).



4. Upon further inspection of the pipelines without an installation date, there is an ‘APPROVEDDA’ field that

appears populated for many (2800 out of 4118), which can be used as an approximation for the installation
date.

This left 1318 “Active” pipe segments without an installation or approved date. Visually, they appear to be

spread out throughout the City and over time can be assigned an installation date based on field observations
and the age of surrounding pipelines.

The total length of active pipelines with unknown installation date is 167,992 feet (31.8 miles). The total length
of all active pipelines is 871,991 feet (165.1 miles). Since approximately 19.3% of total pipelines do not have age
information available, an adjustment factor will be used once replacement costs are determined from pipelines
that do have age information. The formula used to make the adjustment will be:



Adjusted Cost = Estimated Cost / (1 - 0.193)

5. The two date fields (‘INSTALLDAT’ and ‘APPROVEDA’) were used to categorize the pipelines by decade:

Visually it appears that there is a balanced distribution in the age of pipes, rather than mostly old or mostly new
pipes. The data from the shapefile was then exported to Excel for further analysis.



6. Using Excel to quantify the lengths of pipe by decade of installation yields the following information:

DECADE | MILES | % OF TOTAL
1910s 0.1 0.04%
1920s 2.5 1.85%
1930s 4.9 3.66%
1940s 9.7 7.26%
1950s 16.6 12.48%
1960s 104 | 7.81%
1970s 17.5 13.13%
1980s 23.9 17.89%
1990s 25.1 18.82%
2000s 17.2 12.91%
2010s 5.5 4.16%
264.2 | 100.00%

Pipeline Lengths by Decade of Installation
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As can be seen from the graph, pipes installed pre-1940 make up a small fraction of the distribution system.
However, the percentages climb steeply thereafter meaning that City of Banning will need to have a robust plan
in place for funding increasing replacement costs as time goes on.

Under one possible scenario, the City would aim to replace all pipes installed pre-1950 by the year 2030.
Because many of the older pipes in the City are undersized, were installed very shallow and/or in alleyways, they
are assigned an 80-year expected service life. A second phase of the pipeline replacement program could then
take a more nuanced approach that utilizes main break history, concurrent street rehab projects, undesirable
materials, zone operating pressures, pipe criticality, and other data analytics to prioritize replacements after the
initial age-based approach. Because of improved construction methods, standards, and materials, it may be
possible to assign a 100-year expected service life to pipes installed post-1950, and should be confirmed as part
of the Integrated Master Plan.



SINCE THE ACCURACY OF THE AGE AND MATERIAL DATA IS UNKNOWN, THIS IMP ASSUMES AN 80-YEAR
EXPECTED SERVICE LIFE TO ESTIMATE PIPELINE REPLACEMENT. THEREFORE, ALL NUMBERS AND FIGURES
HEREAFTER DO NOT ALIGN WITH THE IMP AND NEED TO BE UPDATED.

Assuming such a scenario is adopted, the next step would be to develop cost estimates.

7. Anindustry rule of thumb used to estimate pipeline construction costs for ductile iron pipe including
trenching and pavement repair per lineal foot is to multiply the diameter of the pipe in inches by a factor of 20.
In the case of pipeline replacement, there are additional costs for relocating services, replacing old fire hydrants,
and the abandonment of existing pipes. Each project will differ in the number of services and hydrants needing
replacement and the method of abandonment required for existing pipe. To estimate an average of these
additional costs, the typical factor of 20 was increased to 25. At this point, the pipelines without installation
date information were accounted for by using the adjustment formula discussed in number 4 above.

Lastly, planning-level estimates typically include a safety factor of about 30% for budgeting purposes to account
for unforeseen conditions. Using the methodology described, the following cost estimates were developed for
replacing existing pipelines grouped by decade of installation, in present-day dollars.

Pipeline Replacement Costs by Decade of Installation
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Focusing on the first phase of the Pipeline Replacement Program to replace all pre-1950’s pipelines yields the
following graph:



Costs of Replacing Pre-1950s Pipelines

$25,000,000

$19,561,681




To better manage and finance the Pipeline Replacement Program, it would be best to spread the costs of
replacement over time. To replace all pre-1950 pipelines by 2030, the following annual expenditures would be
required:

2017-2030 PIPELINE REPLACEMENT PROGRAM ANNUAL COSTS

$2,500,000
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If material and labor costs are assumed to increase at an annual rate of 3%, the budgeted amounts should
likewise be increased. The graph below is in millions of dollars:

2017-2030 PIPELINE REPLACEMENT PROGRAM
ANNUAL COSTS WITH 3% INFLATION (SMILLION)
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The pipelines identified for replacement during the first phase of the Pipeline Replacement Program can be
found throughout the City’s service area and would benefit all customers with increased reliability, decreased
water losses, and better fire protection due to upsizing undersized pipes:
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Table 8.1 Butterfield Development Demand and Supply Balance

Near-term Long-term

‘ Build-out

Customer/Supply (2025) (2040)
MDD gpm gpm gpm
Butterfield Development® 284 1,575 1,511
Demand Subtotal 284 1,575 1,511
Supply® gpm gpm gpm
BCVWD Well 1 1,000 1,000 1,000
BCVWD Well 2 1,000 1,000 1,000
Supply Subtotal 2,000 2,000 2,000
Excess 1,716 425 489

Notes:
(1) Butterfield Development demand provided by developer. MDD estimated based on a PF of 2.82.
(2) BCVWD Well capacities estimated by City staff.

Table 8.2 Main System Demand and Supply Balance

Pipeline Eipeline Near-term | Long-term :
Customer/Supply Length D|ameter (2025) (2040) Build-out
(ft) (in)
MDD gpm gpm gpm
Banning High School 306 306 306
Dysart Park 153 153 153
Five Bridges Development 0 0 390
Lions Park 138 138 138
Neighborhood Park 0 0 61
Rancho San Gorgonio
Development 233 380 380
Sun Lakes Development 1,487 1,487 1,487
Demand Subtotal 2,316 2,463 2,914
Supply® gpm gpm gpm
WWTP 1,444 1,462 3,174
Well M12 1,000 0 0
Well M7 0 0 0
Well R-1 1,150 1,150 1,150
Supply Subtotal 3,594 2,612 4,324

Excess 1,278 150 1,411



Appendix F.2 - Alternative 1 Cost Estimates by Phase and Facility Type

Customer

Potential
Demand

Facility Type

Pipe Diam./
Facility Size

Length/
Quantity”

Unit Cost

Baseline

Construction Cost

Capital Improvement

Cost™3

Amortized
Value®

Operations &
Maintenance
Cost

Amortized
Value with

Unit Cost

($/AF)

1 Sun Lakes Development 850 Pipe 24 in. 18,000 $ 565 $ 10,170,000 $ 16,857,000 $ 558,000 $ 424,000 $ 982,000 $ 1,200
Rancho San Gorgonio Development 217 Pipe 12 in. 500 $ 305 % 153,000 $ 254,000 $ 8,000 $ 88,000 $ 96,000 $ 400
Banning High School 175 Pipe 6 in. 1,500 $ 165 $ 248,000 $ 411,000 $ 14,000 $ 72,000 $ 86,000 $ 500
Dysart Park 87 Pipe 6 in. 3,500 $ 165 $ 578,000 $ 958,000 $ 32,000 $ 40,000 $ 72,000 $ 800
Lions Park 79 Pipe 6 in. 1,500 $ 165 $ 248,000 $ 411,000 $ 14,000 $ 34,000 $ 48,000 $ 600
Butterfield® N/A PRV 8 in. 2 $ 200,000 $ 400,000 $ 663,000 $ 22,000 $ 7,000 $ 29,000 N/A
N/A N/A Treatment Plant Pump 700 hp N/A $ 2,500 $ 1,750,000 $ 2,901,000 $ 96,000 $ 242,000 $ 338,000 N/A
N/A N/A Well R-1 Equipping 1 well N/A $ 1,000,000 $ 1,000,000 $ 1,658,000 $ 55,000 $ 33,000 $ 88,000 N/A
N/A N/A Well R-1 Forebay 1 MG N/A $ 2,500,000 $ 2,500,000 $ 4,144,000 $ 137,000 $ 41,000 $ 178,000 N/A
N/A N/A Well R-1 Transmission 12 in. 2,500 $ 305 $ 762,500 $ 1,264,000 $ 42,000 $ 6,000 $ 48,000 N/A
Phase 1 Subtotal 1,408 N/A N/A N/A 27,500 N/A $ 17,809,500 $ 29,521,000 $ 978,000 $ 987,000 $ 1,965,000 $ 1,400
2 Neighborhood Park 35 Pipe 6 in. 500 $ 165 $ 83,000 $ 138,000 $ 5,000 $ 15,000 $ 20,000 $ 600
Phase 2 Subtotal 35 N/A N/A N/A 500 N/A $ 83,000 $ 138,000 $ 5,000 $ 15,000 $ 20,000 $ 600
3 Five Bridges Development 223 Pipe 10 in. 500 $ 260 $ 130,000 $ 215,000 $ 7,000 $ 90,000 $ 97,000 $ 400
Phase 3 Subtotal 223 N/A N/A N/A 500 N/A $ 130,000 $ 215,000 $ 7,000 $ 90,000 $ 97,000 $ 400
Grand Total 1,666 N/A N/A N/A 28,500 N/A $ 18,022,500 | $ 29,874,000 | $ 990,000 $ 1,092,000| $ 2,082,000] $ 1,200
Notes:
(2) Pipe lengths only include pipes up to connection point of each customer and does not include necessary internal pipes.
(2) Does not include costs for pressure regulating stations and pump stations.
(3) Capital Cost includes a total mark up of 165%, which includes a construction cost contingency (30%), engineering (10%), environmental and legal services (7.5%), and construction management (10%).
(6) Annual cost assumes a useful life of 15 years for pump stations and 5o years for pipelines at 3.0 percent interest.
(7) Recycled Water Treatment Cost ($/AF): 400
(8) Butterfield will be served with BCVWD Wells and not connected into the main system. The estimated recycled water demand is 864 afy.
9/2018 Page 1 of1



City of Banning

Appendix F.2 - Preliminary Cost Estimates

Alternative 2: IPR - WWTP to WWTP Spreading Basin

Baseline Construction Cost Capital Improvement Cost

(©) (€3]

Facility Type i Length (ft)

Potable and Recycled Water Pipelines

Conveyance Pipeline 16" 1,000 $ 395 $ 395,000 $ 655,000 $ 2,000
Subtotal for Pipelines $ 395,000 $ 655,000 $ 2,000
Recycled Water Pump Station Quantity Unit $/unit
PS (1200-500 hp) 100 hp $ 3,000 $ 300,000 $ 497,000 $ 32,000
Subtotal for Pump Stations $ 300,000 $ 497,000 $ 32,000
Basin Impi Area Unit $/unit
Recharge Basin Maintenance (O&M) $ - % - % 234,000
Site Improvements $ 248,000 $ 411,000 N/A
Subtotal for Basin Improvements $ 248,000 $ 411,000 $ 234,000
Others Quantity Unit $/unit
Hydrogeological Study 1 study $ 150,000 $ 150,000 $ 150,000 N/A
Monitoring Wells and Lysimeters 3 well $ 300,000 $ 900,000 $ 1,492,000 $ 15,000
Subtotal for Others $ 1,050,000 $ 1,642,000 $ 15,000
TOTAL $ 1,993,000 $ 3,205,000 $ 283,000

3,900
$1,560,000

$139,000
$1,982,000
$508

Notes:

(1) Site Improvements include piping, control building, valves, maintenance access ramp, and security
(2) Underflow is assumed for diluent blending

(3) Hydrogeological study assumes model is developed.

Disclaimer: All project concept element locations and alignments are assumed for cost estimating purposes only.

Further studies at later planning stages are required to determine actual element locations, sizing, and costs. 3/22/2018
Page 1 of 5



City of Banning

Alternative 3: IPR - WWTP to North Spreading Basin

Facility Type

. Baseline Construction Cost
Unit Cost ($)

Appendix F.2 - Preliminary Cost Estimates

Capital Improvement Cost

Operations and

Potable and Recycled Water Pipelines

($)

($)

Maintenance Cost ($)

Conveyance Pipeline 16" 15,000 395 $ 5,925,000 $ 9,821,000 30,000
Subtotal for Pipelines $ 5,925,000 $ 9,821,000 30,000

Water and Recycled Water Pump Station Quantity Unit $/unit

PS (500-1,000 hp) 500 hp 2,500 $ 1,250,000 $ 2,072,000 156,000
Subtotal for Pump Stations $ 1,250,000 $ 2,072,000 156,000

Basin Impr Area Unit $/unit

Land Lease (Recharge Basin) 15 acre $ - % - 98,000

Recharge Basin Maintenance (O&M) $ - % - 234,000

Site Improvements $ 1,003,000 $ 1,662,000 N/A
Subtotal for Basin Improvements $ 1,003,000 $ 1,662,000 332,000

Others Quantity Unit $/unit

Hydrogeological Study 1 study 150,000 $ 150,000 $ 150,000 N/A

Monitoring Wells and Lysimeters 3.0 well 300,000 $ 900,000 $ 1,492,000 15,000
Subtotal for Others $ 1,050,000 $ 1,642,000 15,000

TOTAL $ 9,228,000 $ 15,197,000 533,000

Net Yield (afy) 3,900

Treatment Cost $1,560,000

Amoritized Value (s/af) $572,000

Amoritized Value w/ O&M (s/af) $2,665,000

Unit Cost ($/af) $683

Notes:

(1) Site Improvements include earthwork, piping, control building, valves, maintenance access ramp, and security.

(2) Underflow is assumed for diluent blending

(3) Hydrogeological study assumes model is developed.

Disclaimer: All project concept element locations and alignments are assumed for cost estimating purposes only.
Further studies at later planning stages are required to determine actual element locations, sizing, and costs. 3/22/2018
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City of Banning

Alternative 4: IPR - WWTP to Five Bridges Spreading Basin

Appendix F.2 - Preliminary Cost Estimates

Baseline Construction  Capital Improvement Cost

Length (ft)

Operations and

Recycled Water Pipelines

Cost ($) ($)

Maintenance Cost ($)

Conveyance Pipeline 16" 20,000 $ 395 $ 7,900,000  $ 13,094,000 40,000
Subtotal for Pipelines $ 7,900,000 $ 13,094,000 40,000
‘Water and Recycled Water Pump Station Quantity Unit $/unit
PS (500-1,000 hp) 300 hp $ 2,500 $ 750,000 $ 1,243,000 94,000
Subtotal for Pump Stations $ 750,000 $ 1,243,000 94,000
Basin Improvements Area Unit $/unit
Recharge Basin Maintenance (O&M) $ -8 - $ 234,000
Site Improvements $ 1,927,000 $ 3,194,000 N/A
Subtotal for Basin Improvements $ 1,927,000 $ 3,194,000 $ 234,000
Others Quantity Unit $/unit
Hydrogeological Study 1 study $ 150,000 $ 150,000 $ 150,000 N/A
Monitoring Wells and Lysimeters 3 well $ 300,000 $ 900,000 $ 1,492,000 $ 15,000
404 Permitting 1 $ 200,000 $ 200,000 $ 200,000 N/A
Subtotal for Others $ 1,250,000 $ 1,842,000 $ 15,000
TOTAL $ 11,827,000 $ 19,373,000 $ 383,000
Net Yield (afy) 3,900
Treatment Cost $1,560,000
Amoritized Value (s/af) $697,000
Amoritized Value w/ O&M (s/af) $2,640,000
Unit Cost (s/af) $677
Notes:
(1) Site Improvements include earthwork, piping, control building, valves, maintenance access ramp, and security.
(2) Underflow is assumed for diluent blending
(3) Hydrogeological study assumes model is developed.
Disclaimer: All project concept element locations and alignments are assumed for cost estimating purposes only.
Further studies at later planning stages are required to determine actual element locations, sizing, and costs. 3/23/2018

Page 3 of 5



City of Banning

Alternative 5: IPR - WWTP to Five Bridges Spreading Basin and WWTP Basin

Baseline Construction Cost

Facility Type i Length (ft)

Appendix F.2 - Preliminary Cost Estimates

Capital Improvement Cost Operations and

($)
Recycled Water Pipelines

[6)) Maintenance Cost ($)

Pipeline 6" 7,000 $ 165 $ 1,155,000 $ 1,914,000 $ 6,000
Pipeline 10" 500 $ 260 $ 130,000 $ 215,000 $ 1,000
Pipeline 12" 500 $ 305 $ 153,000 $ 254,000 $ 1,000
Pipeline 16" 4,000 $ 395 $ 1,580,000 $ 2,619,000 $ 8,000
Pipeline 24" 18,000 $ 565 $ 10,170,000 $ 16,857,000 $ 51,000

Subtotal for Pipelines N/A 30,000 N/A $ 13,188,000 $ 21,859,000 $ 67,000
Basin Improvements Area Unit $/unit
Five Bridges Recharge Basin Maintenance (O&M) $ - % - $ 234,000
Five Bridges Site Improvements $ 1,927,000 $ 3,194,000 N/A
WWTP Basin Maintenance (O&M) $ 234,000
WWTP Site Improvements $ 248,000 $ 411,000 N/A

Subtotal for Basin Improvements $ 2,175,000 $ 3,605,000 $ 468,000
Supply Facilities Quantity Unit $/unit
Treatment Plant Pump 1,400 hp $ 2,500 $ 3,500,000 $ 5801,000 $ 438,000
Well R-1 Equip 1 well $ 1,000,000 $ 1,000,000 $ 1,658,000 N/A
Well R-1 Forebay 1 MG $ 2,500,000 $ 2,500,000 $ 4,144,000 $ 25,000
Well R-1 Transmission 12" 2,500 $ 305 $ 763,000 $ 1,265,000 $ 4,000

Subtotal for Non-Potable Reuse Facilities $ 7,763,000 $ 12,868,000 $ 467,000
Others Quantity Unit $/unit
Hydrogeological Study 1 study $ 150,000 $ 150,000 $ 150,000 N/A
Monitoring Wells and Lysimeters 6 well $ 300,000 $ 1,800,000 $ 2,984,000 $ 30,000
404 Permitting 1 $ 200,000 $ 200,000 $ 200,000 N/A

Subtotal for Others $ 2,150,000 $ 3,334,000 30,000
TOTAL $ 25,276,000 $ 41,666,000 $ 1,032,000
Net Yield (afy) 5,800
Treatment Cost $2,320,000
Amoritized Value (s/af) $1,188,000
Amoritized Value w/ O&M (s/af) $4,540,000

$783
(1) Site Improvements include earthwork, piping, control building, valves, maintenance access ramp, and security
(2) Underflow is assumed for diluent blending
(3) Hydrogeological study assumes model is developed.
Disclaimer: All project concept element locations and alignments are assumed for cost estimating purposes only.
3/22/2018

Further studies at later planning stages are required to determine actual element locations, sizing, and costs.
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City of Banning

Concept 6: IPR - WWTP to Five Bridges Spreading Basin and North Basin

Facility Type

Length (ft)

Baseline Construction Cost

Capital Improvement Cost

Appendix F.2 - Preliminary Cost Estimates

Operations and

Recycled Water Pipelines

[6)) Maintenance Cost ($)

Pipeline 6" 7,000 $ 165 $ 1,155,000 $ 1,914,000 $ 6,000
Pipeline 10" 500 $ 260 $ 130,000 $ 215,000 $ 500
Pipeline 12" 500 $ 305 $ 153,000 $ 254,000 $ 1,000
Pipeline 16" 10,500 $ 395 $ 4,148,000 $ 6,875,000 $ 20,500
Pipeline 24" 18,000 $ 565 $ 10,170,000 $ 16,857,000 $ 51,000

Subtotal for Pipelines N/A 36,500 N/A $ 15,756,000 $ 26,115,000 $ 79,000
Basin Improvements Area Unit $/unit
Five Bridges Recharge Basin Maintenance (O&M) $ - % - $ 234,000
Five Bridges Site Improvements $ 1,927,000 $ 3,194,000 N/A
North Basin Land Lease 9.6 acre $ - $ - % - % 98,000
North Basin Maintenance (O&M) $ - % - % 348,000
North Basin Site Improvements $ 2,930,000 $ 4,856,000 N/A

Subtotal for Basin Improvements $ 4,857,000 $ 8,050,000 $ 680,000
Supply Facilities Quantity Unit $/unit
Treatment Plant Pump 1,400 hp $ 2,500 $ 3,500,000 $ 5,801,000 $ 438,000
Well R-1 Equip 1 $ 1,000,000 $ 1,000,000 $ 1,658,000 N/A
Well R-1 Forebay 1 MG $ 2,500,000 $ 2,500,000 $ 4,144,000 $ 25,000
Well R-1 Transmission 12" 2,500 $ 305 $ 763,000 $ 1,265,000 $ 4,000

Subtotal for Non-Potable Reuse Facilities $ 7,763,000 $ 12,868,000 $ 467,000
Others Quantity Unit $/unit
Hydrogeological Study 1 study $ 150,000 $ 150,000 $ 249,000 N/A
Monitoring Wells and Lysimeters 3 well $ 300,000 $ 900,000 $ 1,492,000 $ 15,000
404 Permitting 1 $ 200,000 $ 200,000 $ 200,000 N/A

Subtotal for Others $ 1,250,000 $ 1,941,000 $ 15,000
TOTAL $ 29,626,000 $ 48,974,000 $ 1,241,000
2040 Net Yield (afy) 5,800
Treatment Cost $2,320,000
Amoritized Value (s/af) $1,426,000
Amoritized Value w/ O&M (s/af) $4,987,000

$860
(1) Site Improvements include earthwork, piping, control building, valves, maintenance access ramp, and security
(2) Underflow is assumed for diluent blending
(3) Hydrogeological study assumes model is developed.
Disclaimer: All project concept element locations and alignments are assumed for cost estimating purposes only.
3/22/2018

Further studies at later planning stages are required to determine actual element locations, sizing, and costs.

Page 5of 5



PASS

Jov

President:
John Jeter

Vice President:
Bill Dickson

Treasurer:
Mary Ann Melleby

Directors:

Blair Ball

Ron Duncan

David Fenn

Leonard Stephenson

General Manager
& Chief Engineer:
Jeff Davis, PE

Legal Counsel:
Jeffry Ferre
Best Best & Krieger

San Gorgonio Pass Water Agency
A California State Water Project Contractor
1210 Beaumont Avenue ® Beaumont, CA 92223
Phone (951) 845-2577 @ Fax (951) 845-0281

April 19, 2017

Mark Nordberg, GSA Project Manager
Senior Engineering Geologist

California Department of Water Resources
901 P Street, Room 213A

P.O. Box 942836

Sacramento, CA 94236
Mark.Nordberg@water.ca.gov

Subject: Notice of Election to Jointly Form and Become a Groundwater
Sustainability Agency in the San Gorgonio Pass Subbasin

Dear Mr. Nordberg:

Pursuant to California Water Code Section 10723.8 of the Sustainable
Groundwater Management Act (SGMA), the San Gorgonio Pass Water Agency
(SGPWA), on behalf of itself, the City of Banning (Banning), Cabazon Water
District (CWD), and the Banning Heights Mutual Water Company (BHMWC),
hereby provides notice to the Department of Water Resources (DWR) regarding
the joint formation of the Groundwater Sustainability Agency (GSA) referred to
as the San Gorgonio Pass GSA (“SGP-GSA”) pursuant to a Memorandum of
Agreement (MOA) as expressly authorized by SGMA Section 10723.6. A copy
of the MOA is included as Attachment A. As further described below and as
set forth in the documentation and electronic files submitted herewith, the
boundaries of the SGP-GSA cover almost the entire portion of the San
Gorgonio Pass Subbasin (Basin), designated by DWR as Subbasin No. 7-21.04
of the Coachella Valley Groundwater Basin in Riverside County. Also
described below, the remaining portions of the Basin subject to SGMA are
being covered by two other GSAs. Pursuant to SGMA, Banning, CWD,
BHMWC, and SGPWA intend to ensure sustainable groundwater management.
within the boundaries of the SGP-GSA and coordinated groundwater
management throughout the Basin.

The joint formation of the SGP-GSA will ensure that the entire portion of the Basin
that is subject to SGMA is covered by one or more GSAs. As reflected in the MOA
and information submitted herewith, the boundaries of the SGP-GSA include the entire
Basin except; (i) that portion of the Basin covered by the Desert Water Agency GSA
(the “DWA-GSA”), wherein DWA is the exclusive GSA pursuant to SGMA Section
10723(c)(1)(C); (ii) that portion of the Basin to be covered by the GSA that is being
established by SGPWA and the Mission Springs Water District (MSWD) for an
approximately one-square mile of the Basin (the “Verbenia-GSA”); and (iii) that
portion of the Basin that is subject to the Beaumont Basin adjudication and Judgment



in the case referred to as San Timoteo Watershed Management Authority v. City of Banning, et
al., Riverside County Superior Court Case No. RIC 389197, which pursuant to SGMA Section
10720.8(a)(1) generally is not subject to the requirements of SGMA. Notably, the boundaries of
the SGP-GSA, the DWA-GSA, and the Verbenia-GSA will not overlap, and as set forth in the
MOA the three GSAs will coordinate and cooperate with each other in preparing and
implementing one or more Groundwater Sustainability Plans to carry out the policy, purposes,
and requirements of SGMA to sustainably manage the Basin. To this end, the parties to the
MOA are particularly thankful for the cooperative and ongoing voluntary efforts of the Morongo
Band of Mission Indians to discuss and plan for sustainable groundwater management
throughout the tribal lands within the Basin.

As indicated above, this notice pertains specifically to the joint formation of the SGP-GSA, the
members of which are Banning, CWD, BHMWC, and SGPWA. Each of these entities has
followed the requirements of SGMA and other applicable law to adopt a Resolution and enter the
MOA to jointly form the SGP-GSA.

Boundaries of the SGP-GSA. In accordance with guidance materials published by DWR,
various GIS shape files are being submitted electronically with this notice to depict (i) the
respective service area boundaries of Banning, CWD, BHMWC, and SGPWA, (ii) the portion of
the Basin to be covered and managed within the boundaries of the SGP-GSA, and (iii) the
portions of the Basin to be covered and managed by GSAs formed and to be formed in the Basin
by other agencies, as further described in the MOA. In addition to the GIS shape files submitted
herewith, the respective service area boundaries of Banning, CWD, BHMWC, and SGPWA are
depicted in the materials included as Attachment B hereto. The materials in Attachment B also
depict (i) the overall boundaries of the Basin, (ii) the portion of the Basin that is covered by the
SGP-GSA, and (iii) the boundaries of the SGP-GSA relative to the boundaries of the DWA-GSA
and the Verbenia-GSA that is being established. As noted above, the collective boundaries of
the SGP-GSA, the DWA-GSA, and the Verbenia-GSA will cover the entire portion of the Basin
that is subject to SGMA.

City of Banning Process. Banning is a municipal agency, organized and operating under the
Banning Municipal Code. Banning overlies a portion of the Basin and has water supply, water
management, and land use responsibilities within its jurisdictional boundaries, and is a local
agency as defined by SGMA Section 10721(n). In accordance with SGMA Section 10723(b)
and Government Code Section 6066, Banning caused notices of its public hearing to be
published in a newspaper of general circulation regarding Banning’s consideration to approve a
Resolution to enter the MOA and jointly form the SGP-GSA as specified in the MOA. Proof of
the notices published by Banning are included herewith in Attachment C. On March 28, 2017,
the Banning City Council held its public hearing. No written comments were received prior to
the public hearing, and no written comments or objections were received at the public hearing.
Following the public hearing, the Banning City Council adopted Resolution No. 2017-35,
electing to enter the MOA and jointly form and establish the SGP-GSA as specified in the MOA
A copy of Banning’s Resolution No. 2017-35 is included herewith in Attachment C.

CWD Process. CWD is a County Water District organized and operating under the County
Water District Law, California Water Code section 30000 et seq. CWD overlies a portion of the



Basin and has water supply and water management responsibilities within its jurisdictional
boundaries, and is a local agency as defined by SGMA Section 10721(n). In accordance with
SGMA Section 10723(b) and Government Code Section 6066, CWD caused notices of its public
hearing to be published in a newspaper of general circulation regarding CWD’s consideration to
approve a Resolution to enter the MOA and jointly form the SGP-GSA as specified in the MOA.
Proof of the notices published by CWD are included herewith in Attachment D. On March 21,
2017, the CWD Board of Directors held its public hearing. No written comments were received
prior to the public hearing, and no written comments or objections were received at the public
hearing. Following the public hearing, the CWD Board of Directors adopted Resolution No. 01-
2017, electing to enter the MOA and jointly form and establish the SGP-GSA as specified in the
MOA. A copy of CWD’s Resolution No. 01-2017 is included herewith in Attachment D.

BHMWC Process. BHMWC is a mutual water company organized and operating under the
BHMWC Articles of Incorporation and Bylaws. BHMW(C overlies a portion of the Basin and
has water supply and water management responsibilities within its water service boundaries.
BHMWC is not a local agency as defined by SGMA Section 10721(n), however BHMWC is
authorized by SGMA Section 10723.6(b) to participate in the SGP-GSA through the MOA. On
March 13, 2017, BHMWC conducted a general business meeting during which it duly
considered and approved a Resolution to enter the MOA and jointly form the SGP-GSA as
specified in the MOA. A copy of BHMWC’s Resolution No. 2017-01 is included herewith in
Attachment E.

SGPWA Process. SGPWA is a special act agency of the State of California, organized and
operating under the San Gorgonio Pass Water Agency Act, California Water Code Appendix,
Chapter 101. The boundaries of SGPWA encompass virtually the entire Basin. SGPWA has
water supply and water management responsibilities within its jurisdictional boundaries, and is a
local agency as defined by SGMA Section 10721(n). In accordance with SGMA Section
10723(b) and Government Code Section 6066, SGPWA caused notices of its public hearing to
be published in a newspaper of general circulation regarding SGPWA'’s consideration to approve
a Resolution to enter the MOA and jointly form the SGP-GSA as specified in the MOA. Proof
of the notices published by SGPWA are included herewith in Attachment F. On March 20,
2017, the SGPWA Board of Directors held its public hearing. No written comments were
received prior to the public hearing, and no written comments or objections were received at the
public hearing. Following the public hearing, the SGPWA Board of Directors adopted
Resolution No. 2017-02, electing to enter the MOA and jointly form and establish the SGP-GSA
as specified in the MOA. A copy of SGPWA’s Resolution No. 2017-02 is included herewith in
Attachment F.

The SGP-GSA is not proposing any new bylaws, ordinances, or other authorities at this time in
connection with the formation of the SGP-GSA.

Pursuant to SGMA Section 10723.8, an initial list of interested parties developed pursuant to
SGMA Section 10723.2 and an explanation of how their interests will be considered in the
development and operation of the SGP-GSA and the development and implementation of a
Groundwater Sustainability Plan that will be adopted by the SGP-GSA is provided in
Attachment G. As specifically provided in the MOA, the parties to the SGP-GSA and other



parties to the MOA have agreed to work together in ensuring public outreach and involvement of
the public and other interested stakeholders throughout the SGMA process, including but not
limited to all beneficial uses and users of groundwater, and those responsible for implementing
Groundwater Sustainability Plans in the Basin, as provided in SGMA Section 10723.2. The
parties to the SGP-GSA have been actively engaged in SGMA-related discussions with each
other and with many of the stakeholders and entities listed in Attachment G, and will continue to
consider and involve the interests of all entities and stakeholders to the extent practicable,
including those already identified and others that may be identified in the future, by establishing
a collaborative, open, and inclusive process for implementing SGMA throughout the Basin.
Among other things, in accordance with SGMA Section 10723.4, the SGP-GSA will establish
and maintain a list of persons interested in receiving notices regarding the preparation of any
Groundwater Sustainability Plan for the Basin, meeting announcements, and the availability of
draft plans, maps, and other relevant documents.

If you have any questions or require additional information, please contact me immediately at
(951) 845-2577.

Sincerely,

%7 Wl

Jeff Davis
General Manager

Attachments A-G
Electronic Submittals: GIS Shape Files

cc: John Covington, Morongo Band of Mission Indians (via email)
Art Vela, City of Banning (via email)

Perry Gerdes, City of Banning (via email)

Calvin Louie, Cabazon Water District (via email)

Ellie Lemus, Cabazon Water District (via email)

Julie Hutchinson, Banning Heights Mutual Water Company (via email)

Larry Ellis, Banning Heights Mutual Water Company (via email)

Mark Krause, Desert Water Agency (via email)

Aaron Carlsson, Desert Water Agency (via email)

Arden Wallum, Mission Springs Water District (via email)

Stan Houghton, High Valleys Water District (via email)



Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT A



MEMORANDUM OF AGREEMENT TO FORM A GROUNDWATER SUSTAINABILITY
AGENCY FOR A PORTION OF THE SAN GORGONIO PASS SUBBASIN AND TO
COORDINATE WITH OTHER GROUNDWATER SUSTAINABILITY AGENCIES

This 2017 Memorandum of Agreement (MOA) is entered into by and among Cabazon Water
District (CWD), City of Banning (Banning), Banning Heights Mutual Water Company (BHMWC),
San Gorgonio Pass Water Agency (SGPWA), Mission Springs Water District (MSWD), and Desert
Water Agency (DWA), which may be referred to herein individually as a “Party” and collectively as
the “Parties.”

Pursuant to the Sustainable Groundwater Management Act (SGMA) and as further set forth
herein, the purposes of this MOA are to form a Groundwater Sustainability Agency (GSA) for a
portion of the San Gorgonio Pass Subbasin, as described in greater detail below (Basin), the members
of which GSA shall be CWD, Banning, BHMWC, and SGPWA (herein, the SGP-GSA), and to
establish that the SGP-GSA will coordinate and cooperate with other GSAs that already exist and will
be formed in the Basin.

WHEREAS, on September 16, 2014, Governor Jerry Brown signed into law Senate Bills 1168
and 1319, and Assembly Bill 1739, collectively known as the Sustainable Groundwater Management
Act (SGMA), codified in certain provisions of the California Government Code, commencing with
Section 65350.5, and in Part 2.74 of Division 6 of the California Water Code, commencing with
Section 10720; and

WHEREAS, SGMA went into effect on January 1, 2015; and

WHEREAS, various clarifying amendments to SGMA were signed into law in 2015, including
Senate Bills 13 and 226, and Assembly Bills 617 and 939, allowing, among other things, mutual water
companies and water corporations regulated by the Public Ultilities Commission to participate in a
GSA through a memorandum of agreement or other legal agreement; and

WHEREAS, the San Gorgonio Pass Subbasin (Basin), as further depicted in Exhibit A to this
MOA, is identified by the California Department of Water Resources (DWR) Bulletin 118 as Subbasin
No. 7-21.04 of the Coachella Valley Groundwater Basin, and is designated by DWR as medium
priority, and therefore, except as provided by SGMA, the Basin is subject to the requirements of
SGMA; and

WHEREAS, the Parties recognize and agree that a portion of the Basin ( the “Adjudicated
Area”) is subject to the Beaumont Basin adjudication and Judgment in the case referred to as San
Timoteo Watershed Management Authority v. City of Banning, et al., Riverside County Superior Court
Case No. RIC 389197, and that pursuant to SGMA Section 10720.8(a)(1), said portion of the Basin
generally is not subject to the requirements of SGMA and will not be managed by the SGP-GSA; and

WHEREAS, SGMA Section 10720.7 requires the Basin, as a medium priority basin which is
not designated by DWR as being subject to critical conditions of overdraft, to be managed by a
Groundwater Sustainability Plan (GSP) or coordinated GSPs by January 31, 2022; and

WHEREAS, SGMA Section 10727(b) authorizes (1) a single GSP covering the entire Basin
developed and implemented by one GSA, (2) a single GSP covering the entire Basin developed and

1
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implemented by multiple GSAs, or (3) multiple GSPs developed and implemented by multiple GSAs
and coordinated pursuant to a single coordination agreement that covers the entire Basin; and

WHEREAS, SGMA Section 10735.2 requires the formation of a GSA or multiple GSAs for
the Basin by June 30, 2017; and

WHEREAS, SGMA Section 10723.6(a) authorizes a combination of local agencies to form a
GSA pursuant to a joint powers agreement, a memorandum of agreement, or other legal agreement,
and SGMA Section 10723.6(b) authorizes a water corporation regulated by the Public Utilities
Commission or a mutual water company to participate in a GSA through a memorandum of agreement
or other legal agreement; and

WHEREAS, for purposes of forming the SGP-GSA, as further depicted in Exhibit B to this
MOA, CWD, Banning, and SGPWA are local agencies as defined by SGMA, and BHMWC is a
mutual water company, wherein each overlies at least a portion of the Basin and each has respective

water supply, water management, and/or land use responsibilities within the Basin, and thus each is
authorized by SGMA to become part of the SGP-GSA; and

WHEREAS, pursuant to SGMA Section 10723(c)(1)(C), DWA has been established as the
exclusive GSA for a certain portion of the Basin (herein, the DWA-GSA), as further specified and
depicted in Exhibit C to this MOA; and

WHEREAS, on or about September 28, 2016, MSWD filed an amended notice of intent to be
a GSA for an approximately one-square mile area in the northeastern portion of the Basin that lies
within the service areas of MSWD and SGPWA, which one-square mile area is further specified and
depicted in Exhibit D to this MOA and is referred to herein as the “Verbenia Area”; and

WHEREAS, on or about January 10, 2017, SGPWA also filed a notice of intent to be a GSA
for the Verbenia Area, as further specified and depicted in Exhibit D to this MOA,; and

WHEREAS, on or about January 13, 2017, DWR designated the Verbenia Area to be in
overlap for purposes of the competing GSA notices filed by MSWD and SGPWA, and thus MSWD
and SGPWA are working together to establish a separate GSA for the Verbenia Area (herein, the
Verbenia-GSA); and

WHEREAS, in accordance with the terms of this MOA, and in furtherance of the shared intent
of the Parties to maximize funding opportunities for the Basin and avoid potential intervention in the
Basin by the State Water Resources Control Board, the Parties agree that the SGP-GSA formed by this
MOA will cover the entire Basin except (A) that portion of the Basin covered by the DWA-GSA
wherein DWA is the exclusive GSA, (B) that portion of the Basin to be covered by the Verbenia-GSA
to be established by MSWD and SGPWA, and (C) the Adjudicated Area portion of the Basin, and the
Parties mutually desire and intend that the SGP-GSA, the DWA-GSA, and the Verbenia-GSA will
cooperate and coordinate in subsequently preparing and implementing one or more GSPs for
sustainable management of the Basin; and

WHEREAS, the Parties mutually desire and intend to work with local stakeholders and
interested entities in the Basin that are not Parties to this MOA, including but not limited to the
Morongo Band of Mission Indians (MBMI), the County of Riverside, High Valleys Water District,
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overlying landowners, and others, and as further specified in this MOA, to carry out the policy,
purposes, and requirements of SGMA in the Basin; and

WHEREAS, in accordance with SGMA Section 10720.3 and other applicable law, the Parties
mutually understand and agree that nothing in SGMA and nothing in this MOA grants or confers any
new or additional authority, discretion, or jurisdiction to any of the Parties over any Tribal lands or
activities of the MBMI, and that any ongoing or continued participation by MBMI in relation to this
MOA or the Parties’ implementation of SGMA in the Basin is completely voluntary on the part of
MBML.

NOW, THEREFORE, in consideration of the promises, terms, conditions, and covenants
contained herein, it is mutually understood and agreed as follows:

I Incorporation of Recitals
The Recitals stated above are incorporated herein by reference.
II. Purposes
The purposes of this MOA are as follows:

A. To form the SGP-GSA for a portion of the Basin as specified herein and as depicted in
Exhibit B to this MOA pursuant to applicable provisions and requirements of SGMA,
including but not limited to SGMA Sections 10723 and 10723.6; and

B. To establish initial terms for the SGP-GSA, the DWA-GSA, and the Verbenia-GSA to
cooperate and coordinate with each other in preparing and implementing one or more
GSPs for the Basin and carrying out the policy, purposes, and requirements of SGMA in
the Basin.

III. Approval of MOA and Formation of the SGP-GSA
Approval of this MOA and formation of the SGP-GSA shall be accomplished as follows:

A. CWD, Banning, and SGPWA each will hold its own noticed public hearing pursuant to
SGMA Section 10723(b) and Government Code Section 6066 and at such hearing will
consider approval of a Resolution by its governing board to enter this MOA and jointly
form the SGP-GSA as specified in this MOA;

B. BHMWC will conduct an official meeting in accordance with any articles of
incorporation, bylaws, or other laws applicable to BHMWC and at such meeting will
consider approval of a Resolution by its governing board to enter this MOA and jointly
form the SGP-GSA as specified in this MOA;

C. DWA and MSWD each will hold its own regular or special meeting and at such

meeting will consider approval of a Resolution by its governing board to enter this
MOA;
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D.

Upon the foregoing approvals by CWD, Banning, BHMWC, and SGPWA, there shall
be established the San Gorgonio Pass Subbasin Groundwater Sustainability Agency
(SGP-GSA), the members of which shall be CWD, Banning, BHMWC, and SGPWA as
provided in this MOA.

Iv. Definitions

The following terms, whether used in the singular or plural, and when used with initial
capitalization, shall have the meanings specified herein. The Parties agree that any definitions set forth
herein are intended to be consistent with SGMA, and in the event of any discrepancy between a
defined term in this MOA and a defined term in SGMA, the terms of SGMA shall control.

A

Adjudicated Area refers to that portion of the Basin that is subject to the Beaumont
Basin adjudication and Judgment in the case referred to as San Timoteo Watershed
Management Authority v. City of Banning, et al., Riverside County Superior Court Case
No. RIC 389197.

Basin refers to the San Gorgonio Pass Subbasin, designated by the California
Department of Water Resources Bulletin 118 as Subbasin No. 7-21.04, as further
specified and depicted in Exhibit A to this MOA.

Banning means the City of Banning.

BHMWC means the Banning Heights Mutual Water Company.

CWD means the Cabazon Water District.

DWA means the Desert Water Agency.

DWR means the California Department of Water Resources.

DWA-GSA refers to the GSA that has been established for a certain portion of the
Basin pursuant to SGMA Section 10723(c)(1)(C), wherein DWA has been designated
as the exclusive GSA, as further specified and depicted in Exhibit C to this MOA.
GSA means Groundwater Sustainability Agency, as defined by SGMA.

GSP means Groundwater Sustainability Plan, as defined by SGMA.

MBMI means the Morongo Band of Mission Indians.

Memorandum of Agreement or MOA refers to this Memorandum of Agreement.

. MSWD means the Mission Springs Water District.

N. Party or Parties refers individually or collectively to Cabazon Water District, City of

Banning, Banning Heights Mutual Water Company, Mission Springs Water District,
San Gorgonio Pass Water Agency, and Desert Water Agency, as signatories to this

MOA.
-4
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O. SGMA refers to the Sustainable Groundwater Management Act.

P. SGP-GSA refers to the San Gorgonio Pass Subbasin GSA formed under this MOA, the
members of which GSA are CWD, Banning, BHMWC, and SGPWA.

Q. SGPWA means the San Gorgonio Pass Water Agency.

R. Verbenia-GSA refers to a GSA to be formed by MSWD and SGPWA for an
approximately one-square mile area in the northeastern portion of the Basin that lies
within the service areas of MSWD and SGPWA, as further specified and depicted in
Exhibit D to this MOA.

V. Boundaries of GSAs

A. The boundaries of the SGP-GSA shall be the entire Basin except (A) that portion of the
Basin covered by the DWA-GSA wherein DWA is the exclusive GSA, as further
specified and depicted in Exhibit C to this MOA, (B) that portion of the Basin to be
covered by the Verbenia-GSA to be established by MSWD and SGPWA, as further
specified and depicted in Exhibit D to this MOA, and (C) that portion of the Basin
constituting the Adjudicated Area.

B. The boundaries of DWA-GSA are that portion of the Basin within which DWA is the
exclusive GSA pursuant to SGMA Section 10723(c)(1)(C), as further specified and
depicted in Exhibit C to this MOA.

C. The boundaries of the Verbenia-GSA are the approximately one-square mile area in the
northeastern portion of the Basin that lies within the service areas of MSWD and
SGPWA, as further specified and depicted in Exhibit D to this MOA.

D. The Parties understand and agree that pursuant to SGMA Section 10720.8, the portion
of the Basin which is subject to the Beaumont Basin adjudication and Judgment in the
case referred to as San Timoteo Watershed Management Authority v. City of Banning, et
al., Riverside County Superior Court Case No. RIC 389197, generally is not subject to
the requirements of SGMA.

E. The Parties understand and agree in accordance with SGMA Section 10720.3 and other
applicable law that nothing in SGMA and nothing in this MOA grants or confers any
new or additional authority, discretion, or jurisdiction to any of the Parties over any
Tribal lands or activities of the MBMI, and that any ongoing or continued participation
by MBMI in relation to this MOA or the Parties’ implementation of SGMA in the Basin
is completely voluntary on the part of MBMI.

VL Coordination and Cooperation

A. Continued Cooperation. The Parties to this MOA will continue to meet, confer,
coordinate, and collaborate to discuss and develop technical, managerial, financial, and
other criteria and procedures for the preparation, governance, and implementation of a
GSP or coordinated GSPs in the Basin and to carry out the policy, purposes, and
requirements of SGMA in the Basin.

-5-
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Points of Contact. Each Party shall designate a principal contact person for that Party,
who may be changed from time to time at the sole discretion of the designating Party.
The principal contact person for each Party shall be responsible for coordinating with
the principal contact persons for the other Parties in scheduling meetings and other
activities under this MOA.

Management Areas. The Parties acknowledge that SGMA, and provisions of the
SGMA regulations promulgated by DWR, including but not limited to Section 354.20
(23 C.C.R. § 354.20), authorize the establishment of management areas for the
development and implementation of sustainable groundwater management within the
Basin, and accordingly the Parties acknowledge and agree that the establishment of
management areas within the Basin is a governance alternative that the Parties may
explore.

VII. Roles and Responsibilities

A.

The Parties agree to jointly establish their roles and responsibilities for implementing a
GSP or coordinated GSPs for the Basin in accordance with SGMA.

The Parties agree to work in good faith and coordinate all activities to carry out the
purposes of this MOA in implementing the policy, purposes, and requirements of
SGMA in the Basin.

CWD, Banning, BHMWC, and SGPWA, as members of the SGP-GSA, shall coordinate
with each other to cause all applicable noticing and submission of required information
to DWR regarding formation of the SGP-GSA.

SGPWA shall continue to undertake ongoing CASGEM reporting activities in the Basin
as provided by terms outside of this MOA.

As provided in this MOA, the Parties will continue to meet, confer, coordinate, and
collaborate to discuss and develop governance, management, technical, financial, and
other matters, including respective roles and responsibilities for activities such as, but
not limited to, the following:

i. Modeling;
ii. Metering;
iii. Monitoring;
iv. Hiring consultants;
v. Developing and maintaining list of interested persons under SGMA Section
10723.4;
vi. Budgeting; and
vii, Other initial tasks as determined by the Parties.



VIIL Funding and Budgeting

The Parties agree to cooperate and coordinate in pursuing state and/or federal grant and loan
funding opportunities that may apply to carrying out SGMA in the Basin. The Parties shall mutually
develop reasonable budgets and cost sharing agreements or arrangements for work to be undertaken in
carrying out SGMA in the Basin.

I1X. Stakeholder Access

A.

The Parties agree to work together in ensuring public outreach and involvement of the
public and other interested stakeholders throughout the SGMA process, including but
not limited to all beneficial uses and users of groundwater as provided in SGMA
Section 10723.2.

The Parties acknowledge, agree, and desire that the preparation, adoption, and
implementation of one or more GSPs for the Basin, and the ongoing process of ensuring
compliance with the requirements of SGMA in the Basin, will involve close
coordination and cooperation with the Morongo Band of Mission Indians.

X. Term, Termination, and Withdrawal

A.

Term. This MOA shall continue and remain in effect unless and until terminated by the
unanimous written consent of the Parties, or as otherwise provided in this MOA or as
authorized by law.

Withdrawal. Any Party may decide, in its sole discretion, to withdraw from this MOA
by providing ninety (90) days written notice to the other Parties. A Party that
withdraws from this MOA shall remain obligated to pay its share of costs and expenses
incurred or accrued under this MOA and any related cost sharing agreement or
arrangement up to the date the Party provides its notice of withdrawal as provided
herein. Withdrawal by a Party shall not cause or require the termination of this MOA or
the existence of the SGP-GSA with respect to the non-withdrawing Parties.

1. Inthe event of withdrawal by BHMWC from this MOA and the SGP-GSA,
CWD, Banning, and SGPWA, as the local agency parties to the SGP-GSA, shall
meet and confer regarding: (i) whether the SGP-GSA wishes to retain its GSA
status over the affected portion of the Basin; (ii) whether one or more of the
local agency parties of the SGP-GSA wishes to retain GSA status over the
affected portion of the Basin; or (iii) whether to address the GSA issues in a
different manner. Any resclution of such and other GSA issues shall be
undertaken in a manner that satisfies all requirements of SGMA and DWR,
including any requirement to file new GSA notices.

2. In the event of withdrawal by CWD, Banning, or SGPWA from this MOA and
the SGP-GSA, said three local agency parties shall meet and confer regarding
whether the withdrawing local agency party wishes to seek GSA status for a
portion of the Basin underlying the service area or management area of the
withdrawing party. Said three local agency parties also shall meet and confer
regarding: (i) whether the SGP-GSA, or one or both of the non-withdrawing

-7-
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local agency parties, wishes to retain GSA status over the affected portion of the
Basin; (ii) whether to enter a co-GSA management or other arrangement with
the withdrawing party; or (iii) whether to address the GSA issues in a different
manner. Any resolution of such and other GSA issues shall be undertaken in a
manner that satisfies all requirements of SGMA and DWR, including any
requirement to file new GSA notices.

3. Any decision by DWA or MSWD not to execute this MOA, or any decision by
DWA or MSWD to withdraw after executing this MOA shall not cause or
require the termination of this MOA and shall not affect the formation or
continued existence of the SGP-GSA.

XI1. Notice Provisions

All notices required by this MOA shall be made in writing and delivered to the respective
representatives of the Parties at their respective addresses as follows:

Banning Heights Mutual Water Company Desert Water Agency

President General Manager

7091 Bluff Street 1200 S Gene Autry Trail

Banning, CA 92220, Fax: 951-849-6068 Palm Springs, CA 92264, Fax: 760-325-6505
City of Banning San Gorgonio Pass Water Agency

City Manager General Manager

99 East Ramsey Street 1210 Beaumont Avenue

Banning, CA 92220, Fax: 951-922-3128 Beaumont, CA 92223, Fax: 951-845-0281
Cabazon Water District Mission Springs Water District

General Manager General Manager

14618 Broadway 66575 Second Street

P.O. Box 297 Desert Hot Springs, CA 92240, Fax: 760-329-2482

Cabazon, CA 92230, Fax: 951-849-2519

Any Party may change the address to which notices are to be given under this MOA by
providing the other Parties with written notice of such change at least fifteen (15) calendar days prior
to the effective date of the change. All notices shall be effective upon receipt and shall be deemed
received upon confirmed personal service, confirmed facsimile delivery, confirmed courier service, or
on the fifth (5") calendar day following deposit of the notice in registered first class mail.

XII. General Terms

A. Amendments. Amendments to this MOA require unanimous written consent of all
Parties and approval by the Parties’ respective governing boards; provided, however,
that amendments to this MOA pertaining to the SGP-GSA only require unanimous
written consent and board approval of the members of the SGP-GSA.

B. Successors and Assigns. The terms of this MOA shall be binding upon all successors in
interest and assigns of each Party; provided, however, that no Party shall assign its

-8-
55397.00018\29103215



rights or obligations under this MOA without the signed written consent of all other
Parties to this MOA.

C. Waiver. No waiver of any provision of this MOA by any Party shall be construed as a
further or continuing waiver of such provision or any other provision of this MOA by
the waiving Party or any other Party.

D. Authorized Representatives. Each person executing this MOA on behalf of a Party
hereto affirmatively represents that such person has the requisite authority to sign this
MOA on behalf of the respective Party.

E. Exemption from CEQA. The Parties recognize and agree that, pursuant to SGMA

* Section 10728.6 and Public Resources Code Section 21065, neither this MOA nor the
preparation or adoption of a GSP constitutes a “project” or approval of a project under
the California Environmental Quality Act (CEQA) or the State CEQA Guidelines, and
therefore this MOA is expressly exempt from CEQA review.

F. Govering Law and Venue. This MOA shall be governed by and construed in
accordance with the laws of the State of California. Any suit, action, or proceeding
brought under the scope of this MOA shall be brought and maintained to the extent
allowed by law in the County of Riverside, California.

G. Attomey’s Fees, Costs, and Expenses. In the event of a dispute among any or all of the
Parties arising under this MOA, each Party shall assume and be responsible for its own
attorney’s fees, costs, and expenses.

H. Entire Agreement/Integration. This MOA constitutes the entire agreement among the
Parties regarding the specific provisions of this MOA, and the Parties hereto have made
no agreements, representations or warranties relating to the specific provisions of this
MOA which are not. set forth herein.

I. Construction and Interpretation. The Parties agree and acknowledge that this MOA has
been developed through a negotiated process among the Parties, and that each Party has
had a full and fair opportunity to review the terms of this MOA with the advice of its
own legal counsel and to revise the terms of this MOA, such that each Party constitutes
a drafting Party to this MOA. Consequently, the Parties understand and agree that no
rule of construction shall be applied to resolve any ambiguities against any particular
Party as the drafting Party in construing or interpreting this MOA.

J. Force Majeure. No Party shall be liable for the consequences of any unforeseeable
force majeure event that (1) is beyond its reasonable control, (2) is not caused by the
fault or negligence of such Party, (3) causes such Party to be unable to perform its
obligations under this MOA, and (4) cannot be overcome by the exercise of due
diligence. In the event of the occurrence of a force majeure event, the Party unable to
perform shall promptly notify the other Parties in writing to the extent practicable. It
shall further pursue its best efforts to resume its obligations under this MOA as quickly
as possible and shall suspend performance only for such period of time as is necessary
as a result of the force majeure event.
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K. Execution in Counterparts. This MOA may be executed in counterparts, each of which
shall be deemed an original and all of which when taken together shall constitute one
and the same instrument,

L. No Third Party Beneficiaries. This MOA is not intended, and will not be construed, to
confer a benefit or create any right on a third party or the power or right of any third
party to bring an action to enforce any of the terms of this MOA.

M. Timing and Captions. Any provision of this MOA referencing a time, number of days,
or period for performance shall be measured in calendar days. The captions of the
various articles, sections, and paragraphs of this MOA are for convenience and ease of
reference only, and do not define, limit, augment, or describe the scope, content, terms,
or intent of this MOA.

IN WITNESS WHEREOF, the Parties hereto have approved and executed this MOA as of the
respective dates specified in the adopting Resolution of each Party as provided above in Article III of

this MOA,

[Signature Pages to Follow]
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IN WITNESS WHEREQOF, the Parties hereto have approved and executed this MOA as of the
respective dates specified in the adopting Resolution of each Party as provided above in Article I of
this MOA.,

CITY OF BANNING

Michael Rock, City Manager

Dated: 7-13- ’7

-11-
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IN WITNESS WHEREQOF, the Parties hereto have approved and executed this MOA as of the
respective dates specified in the adopting Resolution of each Party as provided above in Article [II of
this MOA.

CABAZON WATER DISTRICT

By: Zféf 2 4{

Robert LyL)v oald Chair

-11 -
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IN WITNESS WHEREOF, the Parties hereto have approved and executed this MOA as of
the respective dates specified in the adopting Resolution of each Party as provided above in Article
IIT of this MOA.

BANNING HEIGHTS MUTUAL WATER COMPANY

o A b e

Judie N, Hutchinson
Board President

By: haarewee 5 EXNis
Lawrence E. Ellis
Director



IN WITNESS WHEREQF, the Parties hereto have approved and executed this MOA as of the
respective dates specified in the adopting Resolution of each Party as provided above in Article III of
this MOA,

SAN GORGONIO PASS WATER AGENCY

By: /@,Um
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IN WITNESS WHEREOF, the Partics hereto have approved and executed this MOA as of the
respective dates specified in the adopting Resolution of each Party as provided above in Article III of

this MOA.

DESERT WATER AGENCY

By: %4/ IJ g’.&&_ﬂdﬂ_-——*
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Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT B



S3ILYI1JIO0SSV

ddiA

uiseq-qng sseq oiuobios ueg
V uquyx3

by =

fr¥d>CINO g

ol
Amir Wa

& s =

(v I B

._\- o A -
o TR P W)

it 7 ; 21 == 0 . & L
' e e -~ = T (T .k
X - gy v iy € g i >
I = 1S e, 7, Yy, .
- A 4 # ‘ », = - y
: -8 v X e ; p . Y, A
eyl f K> - i i ey .
- ot S b - L T # fors / 4 - -~ k) »
— T r w b T ey )
i f = i ; ’
i it 4

\
il
I =
12y Ay ~ed
S0 g T A
. il P L

‘9102 'SI19 0D episieAry

91,02 'seasnosey Jeje jo Jdeq HjeD ssainog

afpg mnoy

) 8..“..“_._ : - - .ﬂmx = - 1!. g\
L -, | ursea yuowneag pejeoipnipy ]
e & b0 bz-2 °
¢, o A ¥0°12-L 'ON) uiseg-qng i
: _ad Sseq oobiog ues L— :

DO0-B0\ROOZ\'©

aN3oT7

4%

-

P — — y—
fi T ¢ n\\\l\w 1Y g
L) - - Bpd L
- ; e e ol
r iy ol
A -
T / o Pl "t
; 5

J  sueq,
S

..
-

"L10Z '6 UDIBIN POSIAGI B "pXWY X3 YINOS\SIO




S3ILVYIJOSSY SOl

ddidA B ’ ¢ 0

ulseq-qns jo uood vS9O dOS @

g uquyxgy 2102 'SID "0D BPISIGA ‘0L0Z 0DV
‘9402 .w@O.-:OﬂOﬁ JB)EAMA JO .uQOQ ‘Jed seunosg

Vr Asepunog Aunop [
Jousiq J8jepN UOZegeD) ”,lwt.lu

1 _ "0D 191ep\ [eMn syybiey Gujuueg | |
d 1deq Jejepy Bujuueg jo Ao m
Arepunog ymdos [T
_ uiseg juowneag pejedipnipy D
VSO sseq owobiog ues [ |
aN3937

-

PXWE X3 YINDS\SID\L000-80\8002\'D

| | -
==

“LL0Z 6 Yasey pasiae) dey

o)) outpriDg uny




:QQJ

Llii'o_. 3.0._§6_"o.’00{
® -

/| ] san Gorgonio Pass Sub-basin |- Lo
/// /] Desert Water Agency GSA #

_ Desert Water Agency

S
®

[TIYTIY

Mission Springs Water District

1] Yeoosvee

Exhibit C

Desert Water Agancy GSA

16;

..
rcas,

= T E.&"- =

o

A.

ALBERIT

WE

BB

,
ASSOCIATES

Miles



S3ILVIsO0sSSY
S8l

qdd1AN 3 z ‘ 0
'Y 1L ¥ 3 8 1 v
VSO ejuaqiep
a nquyx3z *Z10Z ‘SI9 0D GPISIGAR] ‘0102 04V
19102 'seanosey JOJBMA JO dﬂﬁn ‘e seanog

NG
_ Aouaby Jeyep uaseqg E
PLSIqg Jeyepn sbunds uoissiy S
Aiepunog vymdos )

uiseq-qng ssed oluobios) ueg D
VSO eeqien [7777

DS\SIO\000-80\8002\:D

11111

Ww\

-
o

o nrasdesy
aa




Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT C



RESOLUTION 2017-35

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF BANNING, CALIFORNIA,
APPROVING THE MEMORANDUM OF AGREEMENT TO FORM A GROUNDWATER
SUSTAINABILITY AGENCY FOR A PORTION OF THE SAN GORGONIO PASS SUB-
BASIN AND TO COORDINATE WITH OTHER GROUNDWATER SUSTAINABILITY
AGENCIES

WHEREAS, the Sustainable Groundwater Management Act of 2014 (SGMA) was
signed Into law on September 16, 2014 and went into effect on January 1, 2015; and

WHEREAS, SGMA provides for the sustainable management of groundwater
basins at the local level through the formation of Groundwater Sustainability Agencies
(GSAs) and through preparation and implementation of Groundwater Sustainability
Plans (GSPs); and

WHEREAS, the San Gorgonio Pass Subbasin (Basin) is identified by the
California Department of Water Resources (DWR) Bulletin 118 as Subbasin No. 7-21.04
of the Coachella Valley Groundwater Basin, and is designated by DWR as medium
priority, and therefore, except as provided by SGMA, the Basin is subject to the
requirements of SGMA; and

WHEREAS, SGMA authorizes a combination of local agencies as defined by
SGMA to form a GSA pursuant to a joint powers agreement, a memorandum of
agreement, or other legal agreement, and SGMA also authorizes a water corporation
regulated by the California Public Utilities Commission or a mutual water company to
participate in a GSA through a memorandum of agreement or other legal agreement;
and

WHEREAS, the City of Banning, Cabazon Water District, Banning Heights
Mutual Water Company, San Gorgonio Pass Water Agency, Mission Springs Water
District, and Desert Water Agency have prepared a Memorandum of Agreement (MOA),
attached hereto, for a cooperative process to form and coordinate multiple GSAs for the
Basin, and to carry out the policy, purposes, and requirements of SGMA in the Basin,
including the City of Banning's ability to protect and effectively manage its interests and
obligations with groundwater management. Toward that end, the City requests that the
San Gorgonio Pass Water Agency, as a wholesale importer of water supplies, be
designated an ex-officio member of the GSA with non-voting rights; and

WHEREAS, among other things, the MOA establishes the San Gorgonio Pass
GSA (SGP-GSA) for a portion of the Basin, as further set forth and depicted in the MOA,
the members of which SGP-GSA are the City of Banning, the Cabazon Water District,
the Banning Heights Mutual Water Company, and the San Gorgonio Pass Water
Agency; and

Reso. 2017-35



WHEREAS, the MOA further establishes that efforts of the SGP-GSA will be
coordinated with the efforts of the Desert Water Agency GSA (DWA-GSA) that already
has been established for a portion of the Basin, and the efforts of the Verbenia Area
GSA (Verbenia-GSA) that is being established for another portion of the Basin; and

WHEREAS, the Parties to the MOA mutually desire and intend that the SGP-
GSA, the DWA-GSA, and the Verbenia-GSA will cooperate and coordinate in
subsequently preparing and implementing one or more GSPs for sustainable
management of the Basin in accordance with SGMA: and

WHEREAS, the City of Banning is committed to the sustainable management of
groundwater resources within the Basin in accordance with SGMA; and

WHEREAS, pursuant to the requirements of SGMA, the City of Banning held a
public hearing on this date after publications of notice pursuant to California Government
Code section 6066 to consider adoption of this Resolution; and

WHEREAS, pursuant to SGMA Section 10728.6 and Public Resources Code
Section 21065, neither this Resolution, nor the MOA, nor the preparation or adoption of
a GSP constitutes a project or approval of a project under the California Environmental
Quality Act (CEQA) or the StaterCEQA Guidelines.

NOW, THEREFORE, BE IT RESOLVED by the City Council of the City of
Banning as follows:

"SECTION 1. The City Council hereby approves the Memorandum of Agreement (MOA)
to form a Groundwater Sustainability Agency for a portion of the San Gorgonio Pass
Subbasin and to coordinate with other Groundwater Sustainability Agencies (GSAs).

SECTION 2. The City Manager is hereby authorized to execute the MOA and directed
to coordinate with the other members of the SGP-GSA to submit a copy of this

Resolution and other applicable information to the California Department of Water
Resources regarding the formation of the SGP-GSA.

PASSED, APPROVED AND ADOPTED this 28thd arch, 2017

rg yor
City of Banning

Reso, 2017-35



ATTEST:

WVZM/ / 4/%%/*4’%_

Marie A. Calderon, City Clerk
City of Banning

APPROVED AS TO FORM AND
LEGAL CONTENT:

Aol L5

John C. Zotti, Interim City Attorney
Jenkins & Hogin, LLP

Reso. 2017-35

CERTIFIED TO BF A TRUE AND ¢
COPY OF THE ORIGINAL DOCBM(E);‘};"EJ[;\;f
FILE IN THE OFFICE OF THE CITY CLERK,
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CERTIFICATION:

I, Marie A. Calderon, City Clerk of the City of Banning, California, do hereby certify that
the foregoing Resolution 2017-35, was duly adopted by the City Council of the City of
Banning, California, at a regular meeting thereof held on the 28" day of-March, 2017,
by the following vote, to wit:

AYES: Councilmembers Andrade, Franklin, Welch, Mayor Moyer

NOES: None

ABSTAIN: None

ABSENT: Councilmember Peterson

9
Y Coiibimn_
Marie A. Calderon, City Clerk
City of Banning, California

Reso. 2017-35
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Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT D



Resolution 01-2017, page 1

RESOLUTION NO. 01-2017

A RESOLUTION OF THE BOARD OF DIRECTORS
OF THE CABAZON WATER DISTRICT
TO APPROVE THE MEMORANDUM OF AGREEMENT TO FORM A
GROUNDWATER SUSTAINABILITY AGENCY FOR A PORTION OF THE SAN
GORGONIO PASS
SUB-BASIN AND TO COORDINATE WITH OTHER GROUNDWATER
SUSTAINABILITY AGENCIES

WHEREAS, the Sustainable Groundwater Management Act of 2014 (SGMA) was
signed into law on September 16, 2014 and went into effect on January 1, 2015; and

WHEREAS, SGMA provides for the sustainable management of groundwater basins at
the local level through the formation of Groundwater Sustainability Agencies (GSAs) and
through preparation and implementation of Groundwater Sustainability Plans (GSPs); and

WHEREAS, the San Gorgonio Pass Subbasin (Basin) is identified by the California
Department of Water Resources (DWR) Bulletin 118 as Subbasin No. 7-21.04 of the Coachella
Valley Groundwater Basin, and is designated by DWR as medium priority, and therefore, except
as provided by SGMA, the Basin is subject to the requirements of SGMA; and

WHEREAS, SGMA authorizes a combination of local agencies as defined by SGMA to
form a GSA pursuant to a joint powers agreement, a memorandum of agreement, or other legal
agreement, and SGMA also authorizes a water corporation regulated by the California Public
Utilities Commission or a mutual water company to participate in a GSA through a
memorandum of agreement or other legal agreement; and

WHEREAS, the Cabazon Water District, City of Banning, Banning Heights Mutual
Water Company, San Gorgonio Pass Water Agency, Mission Springs Water District, and Desert
Water Agency have prepared a Memorandum of Agreement (MOA), attached hereto as Exhibit
A, for a cooperative process to form and coordinate multiple GSAs for the Basin, and to carry
out the policy, purposes, and requirements of SGMA in the Basin; and

WHEREAS, among other things, the MOA establishes the San Gorgonio Pass GSA
(SGP-GSA) for a portion of the Basin, as further set forth and depicted in the MOA, the
members of which SGP-GSA are the Cabazon Water District, the City of Banning, the Banning
Heights Mutual Water Company, and the San Gorgonio Pass Water Agency; and

WHEREAS, the MOA further establishes that efforts of the SGP-GSA will be
coordinated with the efforts of the Desert Water Agency GSA (DWA-GSA) that already has
been established for a portion of the Basin, and the efforts of the Verbenia Area GSA (Verbenia-
GSA) that is being established for another portion of the Basin; and

22527.00001\29600971.|



Resolution 01-2017, page 2

WHEREAS, the Parties to the MOA mutually desire and intend that the SGP-GSA, the
DWA-GSA, and the Verbenia-GSA will cooperate and coordinate in subsequently preparing and
implementing one or more GSPs for sustainable management of the Basin in accordance with
SGMA; and

WHEREAS, the Cabazon Water District is committed to the sustainable management of
groundwater resources within the Basin in accordance with SGMA; and

WHEREAS, pursuant to the requirements of SGMA, Cabazon Water District held a
public hearing on this date after publications of notice pursuant to California Government Code
section 6066 to consider adoption of this Resolution; and

WHEREAS, pursuant to SGMA Section 10728.6 and Public Resources Code Section
21065, netther this Resolution, nor the MOA, nor the preparation or adoption of a GSP
constitutes a project or approval of a project under the California Environmental Quality Act
(CEQA) or the State CEQA Guidelines,

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF
THE CABAZON WATER DISTRICT THAT:

1. Cabazon Water District hereby approves the Memorandum of Agreement to Form a
Groundwater Sustainability Agency for a Portion of the San Gorgonio Pass Subbasin and to
Coordinate with Other Groundwater Sustainability Agencies (MOA), a copy of which is attached
hereto as Exhibit A.

2, Pursuant to the MOA and as authorized by SGMA, Cabazon Water District elects to
jointly form and participate as a member of the San Gorgonio Pass Groundwater Sustainability
Agency (SGP-GSA) for a portion of the Basin as further set forth and depicted in the MOA.

3. The General Manager of Cabazon Water District is hereby authorized and directed to
coordinate with the other members of the SGP-GSA to submit a copy of this Resolution and
other applicable information to the California Department of Water Resources regarding the
formation of the SGP-GSA.

PASSED AND ADOPTED at a Meeting of the Board of Directors of the Cabazon Water
District held this_2| st day of March, 2017.

Robert Ly air, Board of Directors
Cabazon Water District
ATTEST

|
&%{{ty, Boald of Directors

Cabazon Water District

22527.00001\29600971. 1



Record Gazette
218 N. Murray St.

Proof of Publication
(2015.5 C.C.P)

141443 PUBLIC HEARING GSA MOA

State of California
County of Riverside ) ss.

I am a cltizen of the United States and a resident of the Stais of
Callfornia; | am over the aga of elghteen years, and not a party
to or Interested in the above matler. | am the principal clerk of
the printer and publlsher of Record Gazette, a newspaper
published In the English language in the City of Banning,
County of Riverside, and adjudicated a newspaper of general
crculation as definad by the laws of the state of California by
the Superlor Court of the County of Riverside, under the date
Oclober 14, 1966, Case No. 54737, That the notice, of which
the annexed Is a copy, has been published in each regular and
entire [ssue of said newspaper and not in any supplement
thereof on the following dates, to-wit;

March 3, 10, 2017

Executed on: 03/10/2017
At Banning ,CA

| ceritfy (or declare) under penalty of perjury that
the foregoing is true and correct.

Signature

NOTICE OF PUBLIC HEARING TO CONSIDER CABAZON WATER DISTRICT APPROVAL
OF A MEMORANDUM OF AGREEMENT TO FORM A GROUNDWATER SUSTAINABILITY
AGENCY WITH OTHER AGENCIES FOR A PORTION OF THE SAN GORGONIO PASS
SgB-BAISIN AND TO COORDINATE WITH GTHER GROUNDWATER SUSTAINABILITY
AGENCIES

NOTICE IS HERERY GIVEN pursuant to Seotion 10723(b) of the Califarnla Waler Code and
Soction 8066 of the Callfornia Government Code thal the Beard of Directors of Cabazon Water
Distrct (CWD) will hold a public hearlng to conslder approving a memorandum of agreement
(MOA) with the Cily of Banning, Banning Hafghts Mutual Waler Company, and San Gorgonlo
Pass Walar Agency appraving the establishment of ihe San Gorganlo Pass Groundwater
Sustainabllity Agency {GSA). If the gaverning boards of CWD and the other public enlilies
approve the MOA, the GSA will be aulhorized to be formad over e designated portion of the
San Gorgonlo Pass Subbasin of tha Coachella Valley Groundwater Basin {the Subbasin). Tha
MOA will also Include Mission Springs Water District and Desert Waler Agency as paries
becausa those agancles have established ar Intend 1o estabilsh separale groundwater
sustainabflity agenclas in the aastam porllan of the Subbasin wilh whom the GSA will
coordinale. The meeling of CWD to conslder approving the MOA will take place on March 21,
2017 at 6:00 p.m., in the Boardroom of ifs headquarters, focaled al 14618 Broadway SL,
Cabazon, CA 92230,

The purgose of the publlc hearing will be to hear and recelve commenls irom the public
regarding CWDs propasad approval of the MOA.

The draft MOA and related documentatlon ara on flla with the Secrelary lo the Board of
Diractors of CWD and are avallable for Inspection during regulas business hours ai the ofiice of
the CWO af 14618 Broadway St., Cabazon, CA 92230.
To publish Merch 3, 2017 and March 10, 2017,
Published in

The Record Gazelie

No. 141443

03/03, 10, 2017
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Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT E



RESOLUTION 2017 - 01

A RESOLUTION OF THE BOARD OF DIRECTORS
OF THE BANNING HEIGHTS MUTUAL WATER COMPANY
TO APPROVE THE MEMORANDUM OF AGREEMENT TO FORM A GROUNDWATER
SUSTAINABILITY AGENCY FOR A PORTION OF THE SAN GORGONIO PASS
SUB-BASIN AND TO COORDINATE WITH OTHER GROUNDWATER
SUSTAINABILITY AGENCIES

WHEREAS, the Sustainable Groundwater Management Act of 2014 (SGMA) was signed into
law on September 16, 2014 and went into effect on January 1, 2015; and

WHEREAS, SGMA provides for the sustainable management of groundwater basins at the local
level through the formation of Groundwater Sustainability Agencies (GSAs) and through
preparation and implementation of Groundwater Sustainability Plans (GSPs); and

WHEREAS, the San Gorgonio Pass Subbasin (Basin) is identified by the California Department
of Water Resources (DWR) Bulletin 118 as Subbasin No. 7-21.04 of the Coachella Valley
Groundwater Basin, and is designated by DWR as medium priority, and therefore, except as
provided by SGMA, the Basin is subject to the requirements of SGMA,; and

WHEREAS, SGMA authorizes a combination of local agencies as defined by SGMA to form a
GSA pursuant to a joint powers agreement, a memorandum of agreement, or other legal
agreement, and SGMA also authorizes a water corporation regulated by the California Public
Utilities Commission or a mutual water company to participate in a GSA through a
memorandum of agreement or other legal agreement; and

WHEREAS, the Cabazon Water District, City of Banning, Banning Heights Mutual Water
Company, San Gorgonio Pass Water Agency, Mission Springs Water District, and Desert Water
Agency have prepared a Memorandum of Agreement (MOA), attached hereto as Exhibit A, for
a cooperative process to form and coordinate multiple GSAs for the Basin, and to carry out the
policy, purposes, and requirements of SGMA in the Basin; and

WHEREAS, among other things, the MOA establishes the San Gorgonio Pass GSA (SGP-GSA)
for a portion of the Basin, as further set forth and depicted in the MOA, the members of which
SGP-GSA are the Cabazon Water District, the City of Banning, the Banning Heights Mutual
Water Company, and the San Gorgonio Pass Water Agency; and

WHEREAS, the MOA further establishes that efforts of the SGP-GSA will be coordinated with
the efforts of the Desert Water Agency GSA (DWA-GSA) that already has been established for a
portion of the Basin, and the efforts of the Verbenia Area GSA (Verbenia-GSA) that is being
established for another portion of the Basin; and

WHEREAS, the Parties to the MOA mutually desire and intend that the SGP-GSA, the DWA-
GSA, and the Verbenia-GSA will cooperate and coordinate in subsequently preparing and



implementing one or more GSPs for sustainable management of the Basin in accordance with
SGMA; and

WHEREAS, the Banning Heights Mutual Water Company is committed to the sustainable
management of groundwater resources within the Basin in accordance with SGMA; and

WHEREAS, pursuant to SGMA Section 10728.6 and Public Resources Code Section 21065,
neither this Resolution, nor the MOA, nor the preparation or adoption of a GSP constitutes a
project or approval of a project under the California Environmental Quality Act (CEQA) or the
State CEQA Guidelines,

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
BANNING HEIGHTS MUTUAL WATER COMPANY that:

1. Banning Heights Mutual Water Company hereby approves the Memorandum of
Agreement to Form a Groundwater Sustainability Agency for a Portion of the San Gorgonio Pass
Subbasin and to Coordinate with Other Groundwater Sustainability Agencies (MOA), a copy of
which is attached hereto as Exhibit A.

2. Pursuant to the MOA and as authorized by SGMA, Banning Heights Mutual Water
Company elects to jointly form and participate as a member of the San Gorgonio Pass
Groundwater Sustainability Agency (SGP-GSA) for a portion of the Basin as further set forth
and depicted in the MOA.

3l Banning Heights Mutual Water Company will coordinate with the other members of the
SGP-GSA to submit a copy of this Resolution and other applicable information to the California
Department of Water Resources regarding the formation of the SGP-GSA.

Banning Heights Mutual Water Company
Resolution 2017-01 -Memorandum of Agreement to form a Groundwater Sustainability Agency
March 13, 2017

Page 2 of 3



PASSED, APPROVED, AND ADOPTED this 13th day of March, 2017. A

/gg,ﬂ«bf Hechuasm

Jubie)L. Hutchinson, President
Banning Heights Mutual Water Company

ATTEST

Lawrence E. Ellis, Director
Banning Heights Mutual Water Company

CERTIFICATION

I, Terri Farris, Company Secretary of the Banning Heights Mutual Water Company, do hereby
certify that the foregoing Resolution Number 2017-01 as duly adopted by the Board of Directors
of the Banning Heights Mutual Water Company at the general business meeting thereof held on
the 13th day of March, 2017, by the following vote, to wit:

AYES: 4

NOES: &

ABSTAIN: gf

ABSENT: | :

Terri Farris, Company Secretary
Banning Heights Mutual Water Company

Bunning Heights Mutual Water Company
Resolution 2017-01 -Memorandum of Agreement 1o form a Groundwaier Sustainability Agency
March 13, 2017

Page 3 of 3




Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin
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RESOLUTION 2017 - 02

A RESOLUTION OF THE BOARD OF DIRECTORS
OF THE SAN GORGONIO PASS WATER AGENCY
TO APPROVE THE MEMORANDUM OF AGREEMENT TO FORM A
GROUNDWATER SUSTAINABILITY AGENCY FOR A PORTION OF THE
SAN GORGONIO PASS
SUB-BASIN AND TO COORDINATE WITH OTHER GROUNDWATER
SUSTAINABILITY AGENCIES

WHEREAS, the Sustainable Groundwater Management Act of 2014 (SGMA) was
signed into law on September 16, 2014 and went into effect on January 1, 2015; and

WHEREAS, SGMA provides for the sustainable management of groundwater basins at
the local level through the formation of Groundwater Sustainability Agencies (GSAs) and
through preparation and implementation of Groundwater Sustainability Plans (GSPs); and

WHEREAS, the San Gorgonio Pass Subbasin (Basin) is identified by the California
Department of Water Resources (DWR) Bulletin 118 as Subbasin No. 7-21.04 of the Coachella
Valley Groundwater Basin, and is designated by DWR as medium priority, and therefore, except
as provided by SGMA, the Basin is subject to the requirements of SGMA; and

WHEREAS, SGMA authorizes a combination of local agencies as defined by SGMA to
form a GSA pursuant to a joint powers agreement, a memorandum of agreement, or other legal
agreement, and SGMA also authorizes a water corporation regulated by the California Public
Utilities Commission or a mutual water company to participate in a GSA through a
memorandum of agreement or other legal agreement; and

WHEREAS, the Cabazon Water District, City of Banning, Banning Heights Mutual
Water Company, San Gorgonio Pass Water Agency, Mission Springs Water District, and Desert
Water Agency have prepared a Memorandum of Agreement (MOA), attached hereto as Exhibit
A, for a cooperative process to form and coordinate multiple GSAs for the Basin, and to carry
out the policy, purposes, and requirements of SGMA in the Basin; and

WHEREAS, among other things, the MOA establishes the San Gorgonio Pass GSA
(SGP-GSA) for a portion of the Basin, as further set forth and depicted in the MOA, the
members of which SGP-GSA are the Cabazon Water District, the City of Banning, the Banning
Heights Mutual Water Company, and the San Gorgonio Pass Water Agency; and

WHEREAS, the MOA further establishes that efforts of the SGP-GSA will be
coordinated with the efforts of the Desert Water Agency GSA (DWA-GSA) that already has
been established for a portion of the Basin, and the efforts of the Verbenia Area GSA (Verbenia-
GSA) that is being established for another portion of the Basin; and

WHEREAS, the Parties to the MOA mutually desire and intend that the SGP-GSA, the
DWA-GSA, and the Verbenia-GSA will cooperate and coordinate in subsequently preparing and
implementing one or more GSPs for sustainable management of the Basin in accordance with
SGMA; and

l1|Page



WHEREAS, the San Gorgonio Pass Water Agency is committed to the sustainable
management of groundwater resources within the Basin in accordance with SGMA,; and

WHEREAS, pursuant to the requirements of SGMA, the San Gorgonio Pass Water
Agency held a public hearing on this date after publications of notice pursuant to California
Government Code section 6066 to consider adoption of this Resolution; and

WHEREAS, pursuant to SGMA Section 10728.6 and Public Resources Code Section
21065, neither this Resolution, nor the MOA, nor the preparation or adoption of a GSP

constitutes a project or approval of a project under the California Environmental Quality Act
(CEQA) or the State CEQA Guidelines,

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
SAN GORGONIO PASS WATER AGENCY that:

1. The San Gorgonio Pass Water Agency hereby approves the Memorandum of Agreement
to Form a Groundwater Sustainability Agency for a Portion of the San Gorgonio Pass Subbasin
and to Coordinate with Other Groundwater Sustainability Agencies (MOA), a copy of which is
attached hereto as Exhibit A.

2. Pursuant to the MOA and as authorized by SGMA, the San Gorgonio Pass Water Agency
elects to jointly form and participate as a member of the San Gorgonio Pass Groundwater
Sustainability Agency (SGP-GSA) for a portion of the Basin as further set forth and depicted in
the MOA.

3. The General Manager of the San Gorgonio Pass Water Agency is hereby authorized and
directed to coordinate with the other members of the SGP-GSA to submit a copy of this
Resolution and other applicable information to the California Department of Water Resources
regarding the formation of the SGP-GSA.

I HEREBY CERTIFY that the foregoing is a true, full and correct copy of Resolution 2017-02
that was duly introduced, passed and adopted at a regular meeting of the Board of Directors of
the San Gorgonio Pass Water Agency, at its regular meeting on March 20, 2017,

<

David L.
San Gorgonio P Water Agency

ATTEST:

@ /%(w WA QZM»O
] f%bav/s, Secretary
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Notice of Election to Jointly Form and Become a
Groundwater Sustainability Agency in the San
Gorgonio Pass Subbasin

ATTACHMENT G



Pursuant to Section 10723.8(a)(4) of the Sustainable Groundwater Management Act (SGMA),
following is an initial list of interested parties in the San Gorgonio Pass Subbasin (Basin)
developed pursuant to SGMA Section 10723.2 and an explanation of how their interests will be
considered in the development and operation of the SGP-GSA and the development and
implementation of a Groundwater Sustainability Plan that will be adopted by the SGP-GSA.
This supplements the information provided in the accompanying Notice of Election to Jointly
Form and Become a Groundwater Sustainability Agency in the San Gorgonio Pass Subbasin
(Notice Letter).

1. Holders of overlying groundwater rights

a. Agricultural users — Very little documented overlying agricultural use occurs in
the Basin. Most land uses in the Basin are municipal and industrial in nature. A
more comprehensive survey of overlying agricultural users in the Basin and steps
to actively involve them as stakeholders will be undertaken throughout the SGMA
process.

b. Domestic well owners — Very few domestic users in the Basin are served by
individual overlying wells. Instead, most domestic users are served by municipal
and other public water systems in the Basin. A more comprehensive survey of
overlying domestic well owners in the Basin and steps to actively involve them as
stakeholders will be undertaken throughout the SGMA process.

c. Other well users — A few well users exist in the Basin that produce groundwater
for irrigation, industrial, and other purposes, including but not limited to
Robertson Ready Mix and the Summit Cemetery District. A more comprehensive
survey of such other groundwater users in the Basin and steps to actively involve
them as stakeholders will be undertaken throughout the SGMA process.

2. Municipal well operators — The City of Banning (Banning) is the only municipal well
operator in the unadjudicated portion of the Basin. As set forth in the Notice Letter,
Banning is a member agency of the San Gorgonio Pass Groundwater Sustainability
Agency (SGP-GSA) that has been formed in the Basin pursuant to the Memorandum of
Agreement (MOA).

3. Public water systems — Several public water systems provide water service in
unadjudicated portion of the Basin, including the Banning Heights Mutual Water
Company (BHMWC), Cabazon Water District (CWD), Mission Springs Water District
(MSWD), Desert Water Agency (DWA), and High Valleys Water District (HVWD). In
addition, the San Gorgonio Pass Water Agency (SGPWA) is a wholesale water supplier
within the Basin. As set forth in the Notice Letter, BHMWC, CWD, and SGPWA are
additional member agencies of the SGP-GSA that has been formed for most of the Basin.
DWA is the exclusive GSA for a certain portion of the Basin, and MSWD and SGPWA
are coordinating to establish the Verbenia-GSA for the remaining portion of the Basin.
HVWD is an active stakeholder in the SGP-GSA as provided in the MOA.




4. Local land use planning agencies — Land use planning agencies that overlie the
unadjudicated portion of the Basin include Banning, the County of Riverside, and the
County of San Bernardino. As further noted below, the Morongo Band of Mission
Indians (MBMI) also overlies a portion of the Basin and carries out land use planning for
MBMI lands.

5. Environmental users of groundwater — Currently no environmental users of groundwater
have been identified in the Basin. A more comprehensive survey of any such users and
steps to actively involve them as stakeholders will be undertaken throughout the SGMA

process.

6.
bodies — Currently no surface water users with a hydrologic connection to groundwater
have been identified in the Basin. A more comprehensive survey of any such users and
steps to actively involve them as stakeholders will be undertaken throughout the SGMA
process.

7.

federal lands — As noted below, the federal government may have interests in the Basin
vis-a-vis its relationship to the MBML

8. California Native American tribes — As noted above, the MBMI overlies a portion of the
Basin and carries out various activities related to groundwater resources, including but
not limited to land use planning for MBMI lands, domestic water service, and a land
lease to a water bottling operation.

domestic wells or small community water systems — Certain areas within the Basin have
been designated as disadvantaged communities, including but not limited to areas within
Cabazon and the City of Banning.

10. Entities listed in Section 10927 that are monitoring and reporting groundwater elevations
in all or a part of the basin managed bv the groundwater sustainabilitv agencv — The San
Gorgonio Pass Water Agency is the CASGEM monitoring and reporting agency for the
Basin.

As described in the Notice Letter and the MOA, a portion of the Basin is subject to the
Beaumont Basin adjudication and Judgment in the case referred to as San Timoteo Watershed
Management Authority v. City of Banning, et al., Riverside County Superior Court Case No. RIC
389197, which pursuant to SGMA Section 10720.8(a)(1) generally is not subject to the
requirements of SGMA and accordingly will not be managed under SGMA by the SGP-GSA.
Notwithstanding, parties to the Beaumont Basin adjudication and Judgment and groundwater
users in that portion of the Basin will be considered in the development and operation of the
SGP-GSA and the development and implementation of a Groundwater Sustainability Plan that
will be adopted by the SGP-GSA.



As specifically provided in the MOA, the parties to the SGP-GSA and other parties to the MOA
have agreed to work together in ensuring public outreach and involvement of the public and
other interested stakeholders throughout the SGMA process, including but not limited to all
beneficial uses and users of groundwater, and those responsible for implementing Groundwater
Sustainability Plans in the Basin, as provided in SGMA Section 10723.2. The parties to the
SGP-GSA have been actively engaged in SGMA-related discussions with each other and with
many of the above-listed stakeholders and entities, and will continue to consider and involve the
interests of all entities and stakeholders to the extent practicable, including those identified above
and others that may be identified in the future, by establishing a collaborative, open, and
inclusive process for implementing SGMA throughout the Basin. Among other things, in
accordance with SGMA Section 10723.4, the SGP-GSA will establish and maintain a list of
persons interested in receiving notices regarding the preparation of any Groundwater
Sustainability Plan for the Basin, meeting announcements, and the availability of draft plans,
maps, and other relevant documents.



Pardee Demand from Developer

Demand Type

Open Space

Parks

Paseos/Streetscape

Multi-Family

SCE

Habitat Restoration

Habitat Restoration in place of Lake
Total (cf/year)

Total (afy)
Total (mgd)

Demand Summary by Near-term and Long-term phase

Pardee Wastewater Flows

Phase 1
2019-2022
1,356,343
360,877
1,986,935
556,031

138,704
796,167
5,195,057
119
0.1

Near-Term

2025
7,064,043
162
0.1
101

Phase 2
2022-2025
932,398
305,817
346,300

284,471
403,151

2,272,137
52
0.0

ADD

Long-Term

2040
39,221,581
900
0.8

558

Phase 3

2025-2029

1,692,294
197,963
1,344,318
835,890
284,471
201,162

4,556,098

105
0.1

Build-out

37,637,613
864
0.8

536

Phase 4
2029-2032
1,915,073
458,378
1,227,863
835,890
247,329
822,025

5,506,558
126

0.1

Near-Term

2025
19,927,665
457

0.4
284

Phase 5
2024-2027
3,195,366
1,201,197
2,013,399

737,832

7/147,794
164
0.1

MDD
Long-Term
2040
110,644,080
2,540
2.3
1,575

Phase 6
2027-2031
1,858,828

413,601
2,336,136

528,652

520,433
5,657,650

130
0.1

Build-out

106,175,706
2,437
2.2

1,511

Phase 7
2032-2036
3,441,660

513,761
4,165,098

1,350,318

9,479,837
217
0.2

Phase 8
2036-2039
2,159,885
428,919
446,120

436,000

3:/470,924
8o
0.1

16,551,847
3,880,513
13,866,169
2,756,463
816,271
4,609,625
796,167
43,277,055
994
0.9

ADWF® 93% Scalping® Available Flow after WW Treatment Losses Available Flow after RW Treament Losses
Near-Term Long-Term Build-out Near-Term Long-Term Build-out Near-Term Long-Term Build-out Near-Term Long-Term Build-out
2025 2040 2025 2040 2025 2040 2025 2040
gpd 250,800 722,000 760,000 233,244 671,460 706,800 209,920 604,314 636,120 188,928 543,883 572,508
mgd 0.3 0.7 0.8 0.2 0.7 0.7 0.2 0.6 0.6 0.2 0.5 0.6
afy 281 809 851 261 752 792 235 677 712 212 609 641
gpm 174 501 528 162 466 491 146 420 442 131 378 398
(2) Scalping Percentage (minimum amount needed to reach velocity of 2 fps): 93%
(3) Assumed losses in WW Treatment and RW Treatment: 10%

Projected Satellite Treatment Plant flows are insufficient to meet Butterfield ADD or MDD recycled water demands at build-out.
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