




Master Plan Vision

The 2018 Integrated Utility Master Plan (2018 IUMP) establishes the direction for the City of 
Avondale’s water resources, water, wastewater, and reclaimed water infrastructure to assist the City 
in implementing its vision for the future as defined by the Avondale General Plan 2030.

Growth projections for the 
2017 IUMP align with 
the projections in the 
transportation master 
plan and other planning 
documents being created 
concurrently by the City. 
The City benefits from a 
common set of assumptions 
for its plans by having the  
same growth projections for 
all infrastructure.

The IUMP validates the 
benefit of the City’s 
previous water resource 
planning that has provided 
adequate water resources 
for lands north of the 
Estrella Mountains. 

The plan also identifies the 
infrastructure that needs 
to be in place for planning 
years 2023, 2028, and 
buildout.
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Flows were estimated using the General Plan 2030 Land Use.

 Avondale’s General Plan 
2030 Land Use Plan.



Planning by the Numbers

The 2018 IUMP includes the projections for the City north of the Estrella Mountains.  
The population, residential dwelling units, and flows that the master plan is based upon  
are shown below.

82,309

2017 2023 2028 Buildout

88,250 93,200 154,700

28,207

Population

Dwelling
Units

Average
Daily Water
Demand
(mgd)

Average
Daily
Wastewater
Flow (mgd)*

29,967 31,434 57,700

12.7 13.5 14.2 26.1

5.8 6.2 6.5 12.0

Reclaimed
Water
Produced
(mgd)

*WRF capacity is based on Max Month Average Flows (MMAF)

5.4 5.8 6.0 11.2

Projections
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On Project 2017 2023 2028 Buildout

Water Supply (AF) 9,382 9,899 10,342 13,600

Demand (AF) 6,936 7,491 7,833 13,600

Surplus/(Deficit) (AF) 2,446 2,409 2,509 0

Off Project 2017 2023 2028 Buildout

Water Supply (AF) 12,962 13,378 13,763 20,001

Demand (AF) 7,280 7,602 8,095 15,680

Surplus/(Deficit) (AF) 5,682 5,777 5,667 4,321

Water Resources and Reclaimed Water

Recommendations:
Complete purchase of the White Mountain Apache Tribe CAP water lease.
Finalize agreement with Phoenix to wheel water to Avondale’s McDowell Road recharge facility.
Optimize the McDowell Road Recharge Facility for continued groundwater replenishments near  
the City’s wells.
Continue current water conservation programs and seek opportunities to expand water conservation.

On Project Water Supply and Demand 
Balance - Normal Water Year

Avondale service area north of the  
Estrella Mountains

Off Project Water Supply and Demand 
Balance - Normal Water Year
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Avondale has a diverse portfolio of Salt River Project 
(SRP), Central Arizona Project (CAP), reclaimed water, 
and groundwater that is sufficient for lands north of 
the Estrella Mountains for normal water supply years. 
SRP water can only be used to supply on-project lands.

Reclaimed water and CAP water supplies are the main 
water resources that supply off-project lands.

Avondale is actively recharging water in the McDowell 
Road, NAUSP, Hieroglyphic Mountain, and Agua Fria 
facilities to replenish water pumped from wells.
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Wastewater Master Plan

Avondale operates and maintains a 
wastewater system that includes:

A water reclamation facility with a 
capacity of 9 mgd
10 lift stations
235 miles of gravity sewer pipes
6.5 miles of sewer force mains

Collection system flow monitoring 
determined wastewater flows and 
evaluated the capacity of the collection 
system.

With the exception of a gravity main 
along Dysart between the Riley lift 
station and lower Buckeye Road, the 
collection system pipes are expected 
to have sufficient capacity through 
buildout.

Recommendations:
Optimize lift station capacity as each 
station is rehabilitated in the future.
Begin expanding the Wolf Water 
Resource Facility to 12 mgd by 2025.
Replace the gravity main along Dysart 
Road from the Riley lift station to Lower 
Buckeye Road.
Construct a back up force main for the 
10th Street lift station.

Planning Period Project Name Project Cost

FY 2018-2023 Construct a sewer main from Riley Drive to Lower Buckeye Road $2,400,000

FY 2020-2028 Backup force main for 10th Street Lift Station $2,200,000

FY 2024-2028 Expand the Wolf Water Reclamation Facility to 12 mgd $63,070,000

FY 2029-Buildout Expand the Wolf Water Reclamation Facility to 15 mgd $23,170,000
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Wastewater Capital Project Recommendations

Avondale Wastewater Collection System at Buildout



Recommendations:
 Construct the infrastructure needed to 
wheel water from Phoenix to the Garden 
Lakes facility for treatment and deliveries

 Implement the pressure zone boundary 
between Zones 1 and 2

 Drill, equip, and connect Well #27
 Replace the nitrate treatment equipment 
at the Gateway facility

 Expand storage pumping capacity at the 
Garden Lakes facility

 Construct a nitrate treatment facility at 
the Coldwater facility

Project Name Project Cost

Wheel water through Phoenix to Garden Lakes facility $6,863,000

Northside well site land purchase & design $75,000

Construct Well 27 and connect to Garden Lakes facility $4,408,000

Separate Zone 1 and Zone 2 $1,727,000

McDowell Rd. Recharge facility improvements $1,050,000

Replace nitrate treatment at the Gateway facility $3,000,000

McDowell Rd. 16-inch waterline - 117th Ave. to Avondale Blvd. $300,000

Rehabilitate Dysart Rd. 12-inch waterline - Whyman Rd. to  

Lower Buckeye Rd.

$400,000

Purchase land for future treatment site at 107th Ave. and Roosevelt St. $600,000

Rehabilitate northside facility Arsenic treatment system 1,000,000

99th Ave. Waterline - Thomas Rd. to Encanto Blvd. $710,000

Total From FY 2018 Through FY 2023 $20,133,000

Expand Garden Lakes storage and pumping $8,358,000

Install 16-inch main on McDowell Rd. from 99th Ave. to 112th Ave. $2,724,000

Construct future well $2,940,000

Construct nitrate treatment facilities at Coldwater facility $5,545,000

Construct future well $2,900,000

Total From FY 2024 Through FY 2028 $22,467,000

Equip Well 22 and connect to the Coldwater facility $1,817,000

Add Well J to Coldwater facility with expanded nitrate treatment $2,900,000

Construct Well A and deliver to Northside facility $2,900,000

Rehabilitate Del Rio facility $2,002,000

Wheel water through Phoenix to Del Rio facility $17,507,000

Construct a treatment, storage, and booster facility on 107th Ave. and 

Roosevelt St., add supply from Well C

$17,188,000

Add Well D to 107th Ave. and Roosevelt St., add supply from Well C $8,916,000

Add storage and pumping capacity at Del Rio facility $8,183,000

Construct future well $2,940,000

Construct future well $2,940,000

Total From FY 2029 Through Buildout $67,293,000

Avondale operates and maintains a water system that includes:
 15 potable wells producing up to 30 mgd
 3 groundwater treatment facilities
 6 booster pump stations with a capacity of 
59 mgd

 6 storage sites with a capacity of 8 mgd
 321 miles of pipe

Multiple options to increase production 
were evaluated. Wheeling SRP and CAP 
water through Phoenix to the Garden Lakes 
facility is an attractive option because 
it minimizes water treatment costs by 
blending well water with surface water.

Additional wells will need to be constructed 
to deliver water to Garden Lakes, Coldwater, 
and Northside facilities.

Water Capital Project Recommendations

Water Master Plan
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Abbreviations
% percent

IUMP Integrated Utility Master Plan

Arizona Administrative Code

Arizona Revised Statutes

AACE Association for the Advancement of Cost Engineering

AADF average annual daily flow

ac acre

ADD average daily demand

ADEQ Arizona Department of Environmental Quality

ADMM

ADWR Arizona Department of Water Resources
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AFY acre-feet per year
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AS&R annual storage and recovery
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CAGRD Central Arizona Groundwater Replenishment District

CAP Central Arizona Project

CAPSAM Central Arizona Project Service Area Model
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CAWS Certificate of Assured Water Supply

CIP Capital Improvement Program

City City of Avondale

d/D depth to diameter

DAWS Designation of Assured Water Supply

DBPC
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DU dwelling unit

DU/ac dwelling units per acre

ENR Engineering News Record

FCDMC Flood Control District of Maricopa County

fps feet per second

ft foot/feet

ft/sec feet per second

FY fiscal year

GAC granular 

gal

General Plan

GIS Geographical Information System

GMA

gpad gallons per acre per day

gpd gallons per day

gpd/DU gallons per day per dwelling unit

gpm gallons per minute

GSF groundwater savings facilities

hp horsepower

IFC

IGA Inter-governmental Agreement

IGFR irrigation grandfathered rights

IIP Infrastructure Improvement Plan

in inch/inches

kWh kilowatt hour

LTSCs long-term storage credits

M&I Municipal and Industrial

MAF million acre-feet

MAFY million acre-feet per year

MAG Maricopa Association of Governments

MD

MD/AD

MG million gallons
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mgd million gallons per day

MMADF

MSA

N/A

NAUSP

NIA Non-Indian Agriculture

No

O&M operations and maintenance

peak hour/average day

PIR

PRV pressure reducing valve

psi

RUSRA Recharge and Underground Storage and Recovery Act

SCADA

SPC system pressure criteria

SRP Salt River Project

TAZ Traffic Analysis Zones

total dynamic head

TDS total dissolved solids

total trihalomethanes

US&R underground storage and recovery 

USBR United States Bureau of Reclamation

USEPA United States Environmental Protection Agency

USF Underground Storage Facility

WDUA Water Delivery and Use Agreement

WMAT

WRF water reclamation facility

WRF Water Resource Facility

WS Water Storage

WTP Water treatment plant

WVWA
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Chapter 2

WATER, WASTEWATER, AND RECLAIMED WATER 
PROJECTIONS

2.1   Planning Framework

This chapter presents the flow projections for the Integrated Utility Master Plan 
( IUMP) Update. The flow projections were developed using the City's growth projections. 
These flow projections are an important part of the planning framework for the IUMP and 
will directly impact recommendations for system improvements and the required timing of 
future infrastructure expansions.

Growth projections are based on previous planning reports and data provided by the City of 
Avondale, including:

Study area boundary
Land use classifications
Historical population growth trends
Established population growth rates for Maricopa Association of Governments (MAG) 
Traffic Analysis Zones (TAZ) within Avondale

2.1.1   Study Area

The study area (Figure . ) for infrastructure planning in the IUMP includes the City’s 
incorporated limits north of the Estrella Mountains. There are acres in 
northwest Avondale that receive water and sewer service from Liberty Utilities that are not 
included in the study area. 

2.1.2   Planning Periods

The IUMP includes four planning periods: , , , and buildout. 
The buildout planning period is not associated with a specific year; it represents the conditions in 
which all land areas within the study area are developed. Population, water demand, wastewater 
flows, and reclaimed water flows were prepared for each planning year.

2.1.3   Land Use Categories

Land use provides a common framework for establishing growth trend patterns in undeveloped 
areas and can be used to develop water demand and wastewater flow projections. The City’s 
Land Use Plan was used to estimate growth potential for 
the study area, and target dwelling unit densities for each land use type were provided by the 
City. It is estimated that there will be approximately dwelling units in the City’s study 
area. Figure presents the City’s Land Use Plan and Table . summarizes acreage, target 
densities, and potential dwelling units at buildout by land use classification. 
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 Figure 2.1  Study Area
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Table . Land Use Summary for the Study Area.

Land Use Category
Total Acres

(ac)
Target Density 

(DU/ac) 

Estimated
Dwelling Units

(DU)

Rural Low Density Residential

Estate/Low Density Residential

Sports & Entertainment

Medium Density Residential

City Center 

Historic Avondale

Medium – High Density Residential

High Density Residential

Urban Commercial

Mixed Use

Urban Residential

Local Commercial - -

Open Space & Parks ( ) - -

Open Space – Irrigation ( ) - -

Freeway Commercial - -

Business Park - -

Education - -

Industrial - -

Public / Civic - -

Corporate Park - -

Gila River Scenic District - -

High Intensity Office - -

Office / Professional - -

Total ( ) NA
Notes:

General Plan
can be attributed to adjustments made to the City’s land use 

Medium-

A visual inspection of the “Open Space & Parks” land use category using aerial photography and the GIS water meter 

natural open space (i.e., Agua Fria River, washes, open desert).
Excludes land areas served by Liberty Utilities, Inc.
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2.1.4   Historical Population and Growth Projections

The City of Avondale has grown from a populat to 
. Previous water planning 

studies, including the water master plan updates ( ) and the City’s 

widely (see Figure ). 

Figure . Population Projections from Previous Studies

For the IUMP, MAG growth projections were used to estimate future populations. MAG 
establishes geographic areas called Traffic Analysis Zones to assist communities in planning for 
specific regions. TAZ growth projections that included dwelling unit, population, estimates for 

were used for the City’s Transportation Master Plan Update (in 
progress). These were carried forward to the IUMP to maintain consistency between the 
two planning efforts. Table . summarizes the population projections for the IUMP 
planning periods. See Appendix A for a summary of the dwelling unit and population projections 
for each TAZ shown in Figure .

Table . IUMP Population Projections

Planning Period Total DU Total Population 

Buildout
Notes:

TAZ data provided by City of Avondale were interpolated linearly to align with . For buildout, 
the total number of dwelling units was based on acreages and densities from the City’s General Plan .
Population estimates for –
unit.
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2.2   Water Demand Projections

2.2.1   Unit Water Demands

Unit water demands are an estimate of average annual water use expressed on a per-acre, 
dwelling unit, meter type, or other unit basis. Avondale’s water customer billing data and water 
production records were used in conjunction with the City’s Geographic Information System 
(GIS) land use data to develop unit water demands. These unit water demands were compared 
to the unit water rates by dwelling unit that the City provided to the West Valley Water 
Association for a regional water supply and demand study. The following sections summarize 
the methodology used to develop the unit water demands.

2.2.1.1   Customer Billing Database and Water Production Records

Avondale’s water customer billing database
provides a record of monthly water use by location. The City’s water production records were 
compared to the water billing records to verify the completeness of the billing database. 
Table . is a summary of the average daily water produced and average daily water billed 

-revenue water (water produced less the water billed) 
ranges from percent and 

percent of the average daily water produced by the City each year. This range is typical of 
Arizona communities and a non- percent is a reasonable value to use 
for future water resources planning. 

Table . Historical Water Produced and Billed

Year
Average Daily

Water Produced
(mgd) 

Average Daily
Water Billed

(mgd) 

Non-Revenue 
Water
(mgd)

Non-Revenue 
Water
(%) 

Notes:
Water production records.
Water billing records.
Defined as a percentage of water produced: (Water Produced –
There were potential water production metering inaccuracies in . 

The City’s water use by customer classification was summarized for to understand 
general water use trends by sector (see Table . percent are 
classified as Residential, percent of the City’s annual average water use. 

percent of the total number of water meters, but 
percent of the City’s annual average water use. Commercial water meters 

also percent of the total number of water meters, percent of the 
percent of water use is spread across the other 

account types shown in Table . .
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Table .

Account Type
Number of 

Meters
(No)

Percent of 
Total
(%)

Consumption 
(gpd)

Percent of 
Total
(%)

Residential

Multi-Family/Apartment/Hotel

Commercial

Schools

Churches

Industrial

Laundromat

Mobile Home Park

Hydrant Meter

Car Wash

Sewer Only

Landscape Meter

Unclassified

Total
Notes:

- Robles Drive, 
north of Western Avenue that Avondale provides sewer service for and is paid as a single account by the Goodyear Water 
Department.

The account types shown in Table . do not necessarily correlate with the City’s Land Use Plan 
categories. However, reviewing water use by account type is valuable because it identifies the 
sectors where the potential for water savings through conservation is the largest. For Avondale, 
the Landscape Meter account type is one of these sectors; it is recommended that the City study 
further the areas served by these meters to determine if there are irrigation efficiencies that 
could be gained to reduce water use. The Residential category should also be studied further to 
determine if indoor and outdoor use in homes can be reduced.

2.2.1.2   Land Use Unit Water Demands

The City has established unit water demands based on land use classification that were 

uses, -residential land uses. 
Some land uses, including Sports & Entertainment, Urban Commercial, and Mixed Use, were 
assumed to have both residential and non-residential unit water demand components. Table .
summarizes the City’s unit water demands and the buildout (fully developed) acreages by land 
use type within the IUMP study area.
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Table . Unit Water Demands and Target Densities within the Study Area

Land Use Category
Dwelling 
Units per 

Acre

Residential 
Unit Water 

Demand 
(gpd/DU) 

Non-Residential 
Unit Water 

Demand
(gpad) 

Total Unit 
Water 

Demand 
(gpad) 

Rural Low Density Residential -

Estate/Low Density Residential -

Sports & Entertainment

Medium Density Residential -

City Center -

Historic Avondale -

Medium – High Density 
Residential

-

High Density Residential -

Urban Commercial

Mixed Use

Urban Residential -

Local Commercial - -

Open Space & Parks - - - -

Open Space – Irrigation - -

Freeway Commercial - -

Business Park - -

Education - -

Industrial - -

Public / Civic - -

Corporate Park - -

Gila River Scenic District - -

High Intensity Office - -

Office / Professional - -
Notes:

Mixed Use areas include both a residential 
and non-residential water demand component (Sports & Entertainment, Urban Commercial, and Mixed Use).
Based on housing densities from the . For land use types with residential and non-residential 

-residential (i.e., for Sports and Entertainment: 
.
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2.2.1.3   Unit Water Demand for Total Dwelling Units

, based on TAZ data from the 
City’s Transportation Master Plan. Usi

value includes both residential and non-residential demand components of the City’s total water 
use (including non-revenue water). This approach assumes that the ratio of residential to non-
residential growth remains constant, and that the ratio of residential to non-residential water 
use also remains constant.

Avondale recently participated in a water supply study led by the West Valley Water Association 
(WVWA, formerly WESTCAPS) that used a demand approach based on the number of 
anticipated dwelling units in each planning year. The baseline assumption for this study was that 

med a 

percent percent reduction in total water use for the City, presumably through water 
conservation.

To align the IUMP with recent studies completed by the City, the composite dwelling unit water 
demand approach was selected to allow the dwelling unit projections from the TAZ data to be 
used with the unit water demand values assumed in the WVWA study. 

2.2.2   Current Water Demands

The unit water demands shown in Table .
demand (ADD) using an estimate of currently developed acreage in the City’s Land Use Plan. A 

percent factor for non-revenue water was added to the land use predicted values in Table . , 

Table .
. 

percent and indicate that the Land Use Plan dwelling unit predictions 
align with the TAZ data. Therefore, the City’s plan provides a reasonable estimate of both 
dwelling units and water demand for conditions and can be used to make future 
projections.
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Table . Land Use Predicted Water Demands for Y

Land Use Category
Acreage

Units
(DU) 

Unit Water 
Demand 

(gpad)

Total Water 
Demand 

(gpd)

Rural Low Density Residential

Estate/Low Density Residential

Sports & Entertainment

Medium Density Residential

City Center 

Historic Avondale

Medium – High Density Residential

High Density Residential

Urban Commercial

Mixed Use

Urban Residential - - -

Local Commercial -

Open Space & Parks - - -

Open Space – Irrigation -

Freeway Commercial -

Business Park -

Education -

Industrial -

Public / Civic -

Corporate Park - - -

Gila River Scenic District -

High Intensity Office - - -

Office / Professional -

Total -

Non-

Total t at at
Demand

e ent D e en e - %
Notes:

.
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2.2.3   Water Demand Projections

The City’s TAZ data was used to estimate the number of dwelling units for each of the 
IUMP planning years. T

then used to estimate the average annual water demand in each 
planning year by multiplying the number of dwelling units per planning scenario by the 
composite unit water demand. For buildout, the total acreage from the City’s Land Use Plan for 
the study area was used to estimate the potential dwelling units and water demand (see
Table . ). T gpd/DU value is based on the number of dwelling units, which is calculated 
using the residential land use categories, and the total annual average production. However,
because it is a composite unit water demand it includes both the residential and non-residential 
component of water use (including non-revenue water). 

Table . Land Use Predicted Water Demands for Buildout

Land Use Category
Total 

Acreage

Total 
Dwelling 
Units 

Unit Water 
Demand 
(gpd/DU)

Total 
Water 

Demand 
(gpd)

Rural Low Density Residential

Estate/Low Density Residential

Sports & Entertainment

Medium Density Residential

City Center 

Historic Avondale

Medium – High Density Residential

High Density Residential

Urban Commercial

Mixed Use

Urban Residential

Local Commercial - - -

Open Space & Parks - -

Open Space – Irrigation - -

Freeway Commercial - - -

Business Park - - -

Education - - -

Industrial - - -

Public / Civic - - -

Corporate Park - - -

Gila River Scenic District - - -

High Intensity Office - - -

Office / Professional - - -

Total -
Notes:

.
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At buildout, the City will have approximately dwelling units in the study area that will 
generate mgd of average annual water demand. The future average water demand is over 

times larger than the City’s current average demand.

Table . summarizes the number of dwelling units and water demand projections for each 
and buildout. On Project lands can use SRP water and Off Project 

lands cannot. The West Valley Water Users Association completed a study that included levels of 
water conservation and in this study, water conservation measures, when implemented, would 

timate water 
demand in Table . with conservation.

Table . IUMP Water Demand Projections

Planning Period Total DU 
Average Daily

Demand
(mgd) 

On Project 
Average Daily 

Demand (mgd) 

Off Project 
Average Daily 

Demand 

Buildout

Buildout with 
Conservation ( )

Notes:
TAZ data provided by the City of Avondale were interpolated to align with . For the Buildout 
planning period, the total number of dwelling units was based on acreages and densities from the City’s General 
Plan .
Assumes composite unit water demand of .
“On Project” areas refer to Salt River Project (SRP) member lands. “Off Project” areas are not SRP member lands.
Assumes composite unit water demand U based on a West Valley Water Users Association study.

2.2.3.1   Peaking Factors

The day with the highest water production was estimated using daily well reads provided by the 
City. Table . summarizes the average daily demand and maximum day (MD) water production 

MD/ADD. For infrastructure planning purposes, the City
a conservative estimate of potential demands and accounts for uncertainties in future water use 
patterns and infrastructure redundancy. Accordingly, the City's maximum day water production 
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Table . Historical Average Annual and Maximum Day Water Production

Year
Average Daily 

Demand 
(mgd)

Maximum Day 
Demand

(mgd)

Maximum 
Production Day

MD/ADD Peaking 
Factor

2.3   Wastewater Flow Projections

2.3.1   Unit Wastewater Flows

Unit wastewater flows are an estimate of the wastewater flow expressed on a per-acre, dwelling 
unit, meter type, or other unit basis. Because wastewater flows are not metered at customer 
connections, they must be estimated as a percentage of water demand. Flow monitoring data 
and flow records from the City’s Wastewater Reclamation Facility (WRF) were used to estimate 
current flows, and the City’s GIS data was used to estimate acreages for currently developed 
areas. The following sections summarize the methodology used to develop unit wastewater 
flows.

2.3.1.1   Historical Wastewater Flows

Between 

Table . summarizes 
. There was relatively little change in flows, with 

Wastewater generation rates have ranged percent percent of potable water 
flows have been 

percent percent, respectively. For the IUMP an overall wastewater generation rate of 
percent of potable water production was used for planning year flow projections.

Table . Historical Average Annual and Maximum Month Wastewater Flows

Year
Average Annual 

Daily Flow 
(mgd)

Maximum 
Month Flow 

(mgd)

Maximum 
Month / 
Average 
Annual 

Daily Flow

Average 
Annual 
Water 

Production 
(mgd)

Average Annual 
Wastewater Flow 

as Percent of 
Water Production

(%)

Notes:
There were potential water production metering inaccuracies in .
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2.3.1.2   Flow Monitoring Field Test

A flow monitoring field test was conducted to collect the data necessary to develop unit 
wastewater loads and wastewater flow projections. Flow monitoring data was also used to 
calibrate the wastewater hydraulic model. The collected data included temporary flowmeters 
deployed in the collection system lowmeters at the City’s 
WRF, and temporary flowmeters deployed . After discussions with the City, the sites 
metered in April and with the intention to characterize system 
wastewater flows by collection basin. The flow monitoring locations were selected by City 
staff to meet the needs of individual projects. Although this data was collected prior to the 
IUMP, it is still useful in validating flows in areas that are essentially built out.

Figure . presents the flow monitoring locations and collection basins for the IUMP. Table .
summarizes the flow monitoring results for the flowmeters placed for the IUMP in April and
May . Table . summarizes the flow monitoring results for the historical flow monitoring 
locations. 

just upstream from the City’s WRF, where it captures all influent 
flows to the facility. However, the average daily flows did not match those that were recorded by 
the WRF influent flowmeter during the same time period. It is suspected that there was a 
problem with the temporary flowmeter or recording setting on the data logger, which caused 
the discrepancy. For this reason, the City’s flowmeter was used to establish the current total flow 
of the system. The data corresponding to the City’s flowmeter is also shown in Table . . 
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Table . Flow Monitoring Results

Flowmeter Start Date End Date
Average Daily 

Flow
(mgd)

Peak Hour 
Flow

(mgd)

Peak Hour to 
Average Daily 

Flow

( )

WRF
Notes:

Flow meter data collected at this location has some unresolved anomalies and did not correlate well with the flow 
sites MH- - - -

that an equipment problem with the temporary meter caused the discrepancy.

Table .

Manhole Approximate Address
Flow 

Monitor 
Begin

Flow 
Monitor 

End

Average 
Daily 
Flow

(gpm)

Peak 
Flow

(gpm)

Peaking 
Factor

Ave.

.

.

.

.

.

.

.

Crystal Gardens Pkwy.

.

.

.

.

.
Notes:

collected for the IUMP.
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2.3.1.3   Land Use Unit Wastewater Flows

Unit wastewater flows were developed using the results from the flow monitoring studies, the 
estimate of currently developed acreage from the land use plan, and the unit water demands 
described previously. The unit wastewater loads were calculated by estimating the wastewater 
generation rates (or “water to wastewater” factors) for each land use type. The percent water to 
wastewater values were adjusted to obtain unit loads that provided a reasonable prediction of 
the observed flow rates. The end result is a set of unit wastewater flows by land use type for the 
entire system.

Table . summarizes the unit wastewater flows by land use type. The acreages for each flow 
monitoring basin and a comparison of the land use predicted flows with the average daily flows 
from the flow monitoring field test are included in Appendix B.

Table . Unit Wastewater Flows by Land Use

Land Use Category
Unit Water 

Demand
(gpad)

Wastewater 
Generation 

Rate
(%)

Unit Wastewater 
Flow

(gpad)

Rural Low Density Residential

Estate/Low Density Residential

Sports & Entertainment

Medium Density Residential

City Center 

Historic Avondale

Medium – High Density Residential

High Density Residential

Urban Commercial

Mixed Use

Urban Residential

Local Commercial

Open Space & Parks - -

Open Space – Irrigation

Freeway Commercial

Business Park

Education

Industrial

Public / Civic

Corporate Park -

Gila River Scenic District

High Intensity Office

Office / Professional
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2.3.2   Current Wastewater Flows

The unit wastewater flows shown in Table .
daily flow (AADF) using an estimate of currently developed acreage in the City’s Land Use Plan
that contributes flow to the wastewater system. Areas served by septic systems have different
acreages from

, the Medium Density Residential unit factor developed for the 
system appears to have under predicted the observed flows. A review of the historical flow 
monitoring data for this basin collected prior to the IUMP by the City indicated that the Medium 
Density Residential unit wastewater flow could be as much as twice the value used for the entire 

purposes of computing a mass balance for the system. Table .
predicted wastewater flows by land use. Without the adjustment factor for flow monitoring 

percent
adjustment factor, the Land Use Plan-predicted flows are less than percent different than the 
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Table . Land Use Predicted Wastewater Loads

Land Use Category

Unit 
Wastewater 

Flow
(gpad)

Developed 
Acres 

Average Daily
Wastewater Flow

(gpd)

Rural Low Density Residential - -

Estate/Low Density Residential

Sports & Entertainment - -

Medium Density Residential

City Center

Historic Avondale

Medium – High Density Residential

High Density Residential

Urban Commercial

Mixed Use

Urban Residential - - -

Local Commercial

Open Space & Parks - -

Open Space – Irrigation - -

Freeway Commercial

Business Park

Education

Industrial

Public / Civic

Corporate Park - - -

Gila River Scenic District - -

High Intensity Office -

Office / Professional

Total

Total t mated a te ate Flo

Average Daily Wastewater 
Flow at WRF

e ent D e en e - %
Notes:
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2.3.3   Wastewater Flow Projections

Wastewater flow projections were developed by applying the wastewater generation rates in 
Table . for each land use category to the water demand projections for each planning year. 
Table . summarizes the wastewater flow projections.

Table . IUMP Wastewater Flow Projections

Planning Period
Average Daily 

Water Demand
(mgd)

Average Daily 
Wastewater Flow

(mgd) 

Buildout 

Buildout with Conservation 
Notes:

Estimated wastewater generation rate is
Calculated to be .

rate could increase if more outdoor than indoor conservation in achieved.

2.4   Reclaimed Water Flow Projections

Reclaimed water flow estimates are calculated as a percentage of the wastewater flow that is 

percent of 
percent is 

-month rolling average influent to 
Figure . illustrates the measured monthly reclaimed water generation 

values as a percentage of wastewater flow. Several months have percent, 
which could be a result of meter inaccuracies.

Figure . Avondale WRF Effluent as a Percentage of Influent

0%

20%

40%

60%

80%

100%

120%

Ja
nu

ar
y-

13

Ja
nu

ar
y-

14

Ja
nu

ar
y-

15

Ja
nu

ar
y-

16

Ja
nu

ar
y-

17

Monthly Average 12 Month Rolling Average

FINAL | | -



2018 INTEGRATED UTILITY MASTER PLAN UPDATE | CH 2 | CITY OF AVONDALE

Table . summarizes the reclaimed water flow projections for each planning year.

Table . IUMP Reclaimed Water Flow Projections

Planning Period
Wastewater 

Flow
(mgd) 

Reclaimed Water 
Produced
(mgd) 

Reclaimed Water 
Produced
(AFY) 

Buildout

Buildout with Conservation
Notes:

Estimated reclaimed water generation rate is wastewater flow.
Calculated to be .

could increase if more outdoor than indoor conservation in achieved.

2.5   Reclaimed Water Uses

The majority of the reclaimed water generated at the Avondale WRF is recharge at the City’s 
McDowell Road Recharge Facility. This facility is currently permitted to recharge 

acre-feet per year (AFY), and can also accept Salt River Project (SRP) and Central 
Arizona Project (CAP) water. However, the City currently recharges only reclaimed and 
SRP water at this facility. 

A relatively small amount of water (~
miscellaneous treatment processes. The majority of this water is recirculated through on-site 
pipes at the WRF. 
residential landscape irrigation.

2.6   Buildout Reclaimed Water Generation Rates

The City’s current reclaimed water generation rate is based on wastewater flows, which are a 
percentage of the total water demand. As the City continues to grow, it is expected that the 
amount of reclaimed water produced will also increase. Water conservation will have an impact 
on the percentage of water demand that becomes wastewater flow, and consequently reclaimed 
water that is produced. If future water conservation efforts target outdoor water use, the 
percentage of wastewater and reclaimed water generated as a unit of water demand will 
increase. Therefore, the values shown in Table . for reclaimed water generated at Buildout 
with Conservation are conservative in that they do not assume an increased water to wastewater 

through outdoor water conservation, the volume of reclaimed water generated at buildout 
would be the same as without conservation, or mgd ( AFY).
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3.2.3   Central Arizona Groundwater Replenishment District

as 

3.2.4   Underground Water Storage and Savings

" "

"indirect"

to

"
" lls 
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3.6   Water Supply versus Demand Projections
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3.6.3   Supply and Demand Balance for Dry Year Conditions
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 Figure 4.1  2017 Water System Service Area
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4.3.2   Water Sources

In addition 
-
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Garden Lakes

N/A

N/A

N/A

N/A

Total , ,

Total (mgd)

AF = acre-
Note: l
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 Figure 4.3  2017 City of Avondale Wells
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4.3.3   Pump Stations

s

  Avondale 

Del Rio

Garden Lakes

Total , ,

Total (mgd)
Notes:

4.3.4   Storage

one
are connected in parallel

4.3.5   Pressure Reducing Valves
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4.3.6   Pipelines

  pe

Diameter

Total
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4.4   Performance Criteria

include standards 

4.4.1   Water Supply Redundancy

Avondale more production 
wells in reserve is a common practice

4.4.2   Water System Reliability

overall 

Raw water sources

r transmission mains

-
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4.4.3   Water System Operational Requirements

demand cond

em 

4.4.4   Water Production Facilities

For Avondale

4.4.5   Fire Flow

Avondale Inter
amendments

n in IFC 
allows r

Avondale

-

A is assumed to 
small

4.4.6   Pump Stations
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Condition Result Mitigating Criteria

Failure
due to one or more 

oster station 

-

4.4.7   Transmission / Distribution Mains

conditions:
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Peak Hour Demand: psi

Maximum Day Demand plus Fire Flow Condition:

4.4.8   Storage Facilities

:

percent

percent

percent
percent

4.4.9   Performance Criteria Summary

FINAL | | -
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Description Criteria
Demand and Production Criteria

Firm

service

Fire Flow

Transmission/Distribution 

Fire Flow Condition

Booster Pump Station Criteria 

Fire Demand Criteria

FINAL | | -
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4.5   Water Supply Evaluation

4.5.1   Water Supply Alternatives

options to

Continue 

Construct a 
allocation

completed 

on 

FINAL | | -
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Continue Monthly Recharge and Recovery

loca

reclaimed water or 

and Arizona Department 

-

F - and 

It 
e levels 

ntinues
will

Partner with the City of Goodyear on a Surface Water Treatment Plant

to deliver treated water

FINAL | | -
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priorities no

Construct a City of Avondale WTP

Surface Water Treatment: 

treatment plant so
consider 

treatment plant 
plan

Wheel Water through the City of Phoenix Water System

it to Avondale
interconnect -

-

include 
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Reservoir

eliminate

used due to water 

Avondale
supplies

4.5.2   Water Supply Recommendation

ts water 

condi s

water master plan 

4.5.3   Water Treatment Evaluation

s
in C A 

deliver water

percent percent
percent

p
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- - -

- Four GAC - - media 
percent

- - -

- - -
percent

utilization 

4.5.4   2018 Water Supply

provid

4.5.5   Water Supply by Pressure Zone

one or more water supplies 

Northside

Gateway

Garden Lakes
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  ntire Avondale ater 

Location Name

Distribution System Well #23 800 1.2

Garden Lakes Well #17 1,200 1.7

Gateway
Well #8A 2,000 2.9
Well #24 750 1.1

Northside
Well #6 1,500 2.2
Well #7 1,700 2.4

Well #20 1,150 1.7

Coldwater
Well #15 600 0.9
Well #16 1,950 2.8
Well #25 1,150 1.6

Rancho Santa Fe

Well #10 1,900 2.7
Well #11 1,395 2.0
Well #12 1,900 2.7
Well #19 1,500 2.2
Well #18 1,800 2.6

Total Production Capacity 21,295 30.6
Resilient Supply (18 hours/day) 23.0

Firm Supply 17.7
Maximum Day Demand 20.9

Total City Surplus/(Deficit) (3.2)
Note:

Rancho Santa Fe:
Coldwater:

capac
Del Rio:

New Roosevelt well treatment site:
is intended to treat 

s

FINAL | | -
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It would 

and 

needed i

4.6   Water Distribution System Evaluation

4.6.1   Water System Hydraulic Model

4.6.2   Pressure Zones

, includes a 

si

Pressure Zones Evaluation

Interstate
-

FINAL | | -
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4.6.3   Storage

and 

  

Reservoir Name

Garden Lakes

Total

Operating Storage 

Fire Storage 

Peak Hour Storage 

Emergency Storage 

Storage Requirement 

Surplus/(Deficit)  

FINAL | | -



2018 INTEGRATED UTILITY MASTER PLAN UPDATE | CH 4 | CITY OF AVONDALE

  

Reservoir Name

Coldwater

Del Rio 

New Roosevelt

Total

Operating Storage 

Fire Storage 

Peak Hour Storage 

Emergency Storage 

Maximum Storage Requirement 

Surplus/(Deficit)

4.6.4   Pumping

4.6.5   Pipelines

and 

FINAL | | -
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 Figure 4.6  2023 Water System Infrastructure
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 Figure 4.7  2028 Water System Infrastructure
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 Figure 4.8  Buildout Water System Infrastructure
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 Figure 4.9  Peak Hour Pressures and Velocities at Buildout with Proposed Infrastructure
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 Figure 4.10  Fire Flow Results at Buildout
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 Figure 5.1  Wastewater Collection System Service Area
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 Figure 5.2  Wastewater Collection System
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 Figure 5.4  2017 Collection System Capacity - Dry Weather Flow
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 Figure 5.5  Buildout Collection System Capacity - Dry Weather Flow
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 Figure 5.6  Lift Station Drainage Basins
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 Figure 5.7  Wastewater Collection System by 2023
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 Figure 5.8  Wastewater Collection System by 2028
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 Figure 5.9  Wastewater Collection System by Buildout
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6.4.2   Capital Program
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6.5   Wastewater Capital Program
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Appendix A
MARICOPA ASSOCIATION OF GOVERNMENT'S 
TRAFFIC ANALYSIS ZONE DATA FOR CITY OF 
AVONDALE 

FINAL |



Ap
pe

nd
ix

A
Tr

af
fic

An
al

ys
is

Zo
ne

(T
AZ

)D
at

a
fo

rC
ity

of
Av

on
da

le

Re
si

de
nt

ia
l

Po
pu

la
tio

n
20

15

To
ta

l
Em

pl
oy

m
en

t
20

15

To
ta

lD
w

el
lin

g
U

ni
t2

01
5

Si
ng

le
Fa

m
ily

Ho
us

eh
ol

d
20

15
M

ul
ti

fa
m

ily
Ho

us
eh

ol
d

20
15

Re
si

de
nt

ia
l

Po
pu

la
tio

n
20

30

To
ta

l
Em

pl
oy

m
en

t
20

30

To
ta

lD
w

el
lin

g
U

ni
t2

03
0

Si
ng

le
Fa

m
ily

Ho
us

eh
ol

d
20

30
M

ul
ti

fa
m

ily
Ho

us
eh

ol
d

20
30

20
15

to
20

30
Po

pu
la

tio
n

In
cr

ea
se

20
17

Es
tim

at
ed

Po
pu

la
tio

n
20

22
Es

tim
at

ed
Po

pu
la

tio
n

20
27

Es
tim

at
ed

Po
pu

la
tio

n

26
4.

00
18

14
.0

0
57

8.
00

57
9.

00
51

9.
00

0.
00

18
14

.0
0

70
5.

00
57

9.
00

55
5.

00
0.

00
0.

00
18

14
.0

0
18

14
.0

0
18

14
.0

0
26

5.
00

41
42

.0
0

14
19

.0
0

13
93

.0
0

81
1.

00
37

6.
00

45
12

.0
0

20
89

.0
0

14
07

.0
0

83
9.

00
49

1.
00

37
0.

00
41

91
.3

3
43

14
.6

7
44

38
.0

0
26

6.
00

61
20

.0
0

49
3.

00
25

39
.0

0
17

38
.0

0
26

3.
00

71
62

.0
0

64
5.

00
27

93
.0

0
19

96
.0

0
36

7.
00

10
42

.0
0

62
58

.9
3

66
06

.2
7

69
53

.6
0

26
7.

00
59

15
.0

0
65

8.
00

19
99

.0
0

19
08

.0
0

0.
00

59
15

.0
0

78
4.

00
19

99
.0

0
19

85
.0

0
0.

00
0.

00
59

15
.0

0
59

15
.0

0
59

15
.0

0
26

8.
00

0.
00

97
0.

00
0.

00
0.

00
0.

00
0.

00
10

20
.0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
26

9.
00

15
76

.0
0

41
2.

00
55

8.
00

31
2.

00
24

6.
00

15
76

.0
0

60
3.

00
55

8.
00

31
2.

00
24

6.
00

0.
00

15
76

.0
0

15
76

.0
0

15
76

.0
0

27
0.

00
0.

00
51

.0
0

0.
00

0.
00

0.
00

0.
00

51
.0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
27

1.
00

42
24

.0
0

10
6.

00
17

34
.0

0
96

4.
00

48
1.

00
50

61
.0

0
17

7.
00

20
14

.0
0

92
6.

00
85

8.
00

83
7.

00
43

35
.6

0
46

14
.6

0
48

93
.6

0
27

2.
00

26
1.

00
10

2.
00

94
.0

0
88

.0
0

0.
00

81
2.

00
25

9.
00

29
0.

00
28

7.
00

0.
00

55
1.

00
33

4.
47

51
8.

13
70

1.
80

27
3.

00
84

48
.0

0
33

4.
00

29
06

.0
0

22
05

.0
0

46
3.

00
95

73
.0

0
47

2.
00

31
06

.0
0

25
00

.0
0

56
2.

00
11

25
.0

0
85

98
.0

0
89

73
.0

0
93

48
.0

0
27

4.
00

63
29

.0
0

50
4.

00
22

16
.0

0
21

13
.0

0
0.

00
65

83
.0

0
57

6.
00

22
27

.0
0

22
12

.0
0

0.
00

25
4.

00
63

62
.8

7
64

47
.5

3
65

32
.2

0
27

5.
00

56
28

.0
0

55
5.

00
18

49
.0

0
17

20
.0

0
0.

00
61

27
.0

0
80

7.
00

19
27

.0
0

19
01

.0
0

0.
00

49
9.

00
56

94
.5

3
58

60
.8

7
60

27
.2

0
27

6.
00

13
47

.0
0

31
6.

00
55

4.
00

21
8.

00
24

0.
00

16
04

.0
0

97
1.

00
56

7.
00

21
8.

00
33

7.
00

25
7.

00
13

81
.2

7
14

66
.9

3
15

52
.6

0
27

7.
00

28
16

.0
0

62
8.

00
87

5.
00

80
9.

00
0.

00
35

46
.0

0
72

3.
00

11
28

.0
0

10
87

.0
0

0.
00

73
0.

00
29

13
.3

3
31

56
.6

7
34

00
.0

0
27

8.
00

21
38

.0
0

38
4.

00
69

4.
00

65
6.

00
0.

00
43

03
.0

0
54

0.
00

13
59

.0
0

13
46

.0
0

0.
00

21
65

.0
0

24
26

.6
7

31
48

.3
3

38
70

.0
0

27
9.

00
41

26
.0

0
16

45
.0

0
15

65
.0

0
88

6.
00

53
4.

00
63

88
.0

0
37

34
.0

0
22

65
.0

0
13

16
.0

0
88

7.
00

22
62

.0
0

44
27

.6
0

51
81

.6
0

59
35

.6
0

28
0.

00
0.

00
15

87
.0

0
0.

00
0.

00
0.

00
0.

00
22

13
.0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
28

1.
00

77
65

.0
0

46
5.

00
26

33
.0

0
16

23
.0

0
62

2.
00

84
95

.0
0

78
1.

00
27

42
.0

0
17

28
.0

0
81

7.
00

73
0.

00
78

62
.3

3
81

05
.6

7
83

49
.0

0
28

2.
00

13
17

.0
0

29
.0

0
35

1.
00

33
5.

00
0.

00
18

22
.0

0
34

.0
0

55
1.

00
47

3.
00

61
.0

0
50

5.
00

13
84

.3
3

15
52

.6
7

17
21

.0
0

28
3.

00
88

.0
0

0.
00

25
.0

0
25

.0
0

0.
00

88
.0

0
0.

00
25

.0
0

25
.0

0
0.

00
0.

00
88

.0
0

88
.0

0
88

.0
0

28
4.

00
75

95
.0

0
77

1.
00

23
20

.0
0

20
26

.0
0

72
.0

0
75

95
.0

0
87

3.
00

23
36

.0
0

22
05

.0
0

97
.0

0
0.

00
75

95
.0

0
75

95
.0

0
75

95
.0

0
28

5.
00

45
0.

00
12

.0
0

13
9.

00
12

8.
00

0.
00

45
0.

00
12

.0
0

13
9.

00
77

.0
0

0.
00

0.
00

45
0.

00
45

0.
00

45
0.

00
23

95
.0

0
9.

00
2.

00
5.

00
4.

00
0.

00
9.

00
18

.0
0

5.
00

4.
00

0.
00

0.
00

9.
00

9.
00

9.
00

23
96

.0
0

40
0.

00
0.

00
12

8.
00

11
6.

00
0.

00
43

8.
00

6.
00

17
6.

00
15

2.
00

0.
00

38
.0

0
40

5.
07

41
7.

73
43

0.
40

23
97

.0
0

44
2.

00
31

.0
0

13
5.

00
12

4.
00

0.
00

20
58

.0
0

38
.0

0
65

7.
00

62
1.

00
0.

00
16

16
.0

0
65

7.
47

11
96

.1
3

17
34

.8
0

27
32

.0
0

45
33

.0
0

40
1.

00
13

46
.0

0
12

20
.0

0
0.

00
51

42
.0

0
49

3.
00

16
07

.0
0

15
70

.0
0

0.
00

60
9.

00
46

14
.2

0
48

17
.2

0
50

20
.2

0
27

38
.0

0
26

7.
00

0.
00

79
.0

0
70

.0
0

0.
00

26
7.

00
0.

00
79

.0
0

72
.0

0
0.

00
0.

00
26

7.
00

26
7.

00
26

7.
00

28
28

.0
0

14
59

.0
0

26
.0

0
39

1.
00

36
0.

00
0.

00
20

09
.0

0
25

.0
0

59
1.

00
58

7.
00

0.
00

55
0.

00
15

32
.3

3
17

15
.6

7
18

99
.0

0
28

29
.0

0
45

.0
0

18
0.

00
15

.0
0

15
.0

0
0.

00
45

.0
0

18
7.

00
15

.0
0

15
.0

0
0.

00
0.

00
45

.0
0

45
.0

0
45

.0
0

28
30

.0
0

4.
00

35
.0

0
2.

00
2.

00
0.

00
4.

00
16

5.
00

2.
00

2.
00

0.
00

0.
00

4.
00

4.
00

4.
00

28
65

.0
0

59
2.

00
14

15
.0

0
33

6.
00

0.
00

22
4.

00
59

2.
00

15
82

.0
0

33
6.

00
0.

00
32

7.
00

0.
00

59
2.

00
59

2.
00

59
2.

00
31

37
.0

0
2.

00
48

.0
0

6.
00

2.
00

0.
00

2.
00

46
.0

0
6.

00
6.

00
0.

00
0.

00
2.

00
2.

00
2.

00
31

38
.0

0
14

9.
00

3.
00

48
.0

0
43

.0
0

0.
00

14
9.

00
3.

00
48

.0
0

43
.0

0
0.

00
0.

00
14

9.
00

14
9.

00
14

9.
00

31
39

.0
0

24
.0

0
14

.0
0

7.
00

7.
00

0.
00

24
.0

0
15

.0
0

7.
00

7.
00

0.
00

0.
00

24
.0

0
24

.0
0

24
.0

0
31

40
.0

0
30

4.
00

11
.0

0
99

.0
0

91
.0

0
0.

00
10

12
.0

0
18

.0
0

48
0.

00
35

3.
00

0.
00

70
8.

00
39

8.
40

63
4.

40
87

0.
40

31
78

.0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

7.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

TO
TA

L
80

32
9.

00
14

18
5.

00
27

62
0.

00
21

13
8.

00
35

21
.0

0
95

17
7.

00
20

67
2.

00
32

02
1.

00
25

42
0.

00
50

50
.0

0
14

84
8.

00
82

30
8.

73
87

25
8.

07
92

20
7.

40



26
4.

00
26

5.
00

26
6.

00
26

7.
00

26
8.

00
26

9.
00

27
0.

00
27

1.
00

27
2.

00
27

3.
00

27
4.

00
27

5.
00

27
6.

00
27

7.
00

27
8.

00
27

9.
00

28
0.

00
28

1.
00

28
2.

00
28

3.
00

28
4.

00
28

5.
00

23
95

.0
0

23
96

.0
0

23
97

.0
0

27
32

.0
0

27
38

.0
0

28
28

.0
0

28
29

.0
0

28
30

.0
0

28
65

.0
0

31
37

.0
0

31
38

.0
0

31
39

.0
0

31
40

.0
0

31
78

.0
0

TO
TA

L

Ap
pe

nd
ix

A
Tr

af
fic

An
al

ys
is

Zo
ne

(T
AZ

)D
at

a
fo

rC
ity

of
Av

on
da

le

20
15

to
20

30
Jo

b
In

cr
ea

se
20

17
Es

tim
at

ed
Jo

b
20

22
Es

tim
at

ed
Jo

b
20

27
Es

tim
at

ed
Jo

b

20
15

to
20

30
Dw

el
lin

g
U

ni
t

In
cr

ea
se

20
17

Es
tim

at
ed

Dw
el

lin
g

U
ni

ts
20

22
Es

tim
at

ed
Dw

el
lin

g
U

ni
ts

20
27

Es
tim

at
ed

Dw
el

lin
g

U
ni

ts

20
17

Es
tim

at
ed

De
m

an
d

(g
pd

)

20
22

Es
tim

at
ed

De
m

an
d

(g
pd

)

20
27

Es
tim

at
ed

De
m

an
d

(g
pd

)

12
7.

00
59

4.
93

63
7.

27
67

9.
60

0.
00

57
9.

00
57

9.
00

57
9.

00
26

05
50

.0
0

26
05

50
.0

0
26

05
50

.0
0

67
0.

00
15

08
.3

3
17

31
.6

7
19

55
.0

0
14

.0
0

13
94

.8
7

13
99

.5
3

14
04

.2
0

62
76

90
.0

0
62

97
90

.0
0

63
18

90
.0

0
15

2.
00

51
3.

27
56

3.
93

61
4.

60
25

4.
00

25
72

.8
7

26
57

.5
3

27
42

.2
0

11
57

79
0.

00
11

95
89

0.
00

12
33

99
0.

00
12

6.
00

67
4.

80
71

6.
80

75
8.

80
0.

00
19

99
.0

0
19

99
.0

0
19

99
.0

0
89

95
50

.0
0

89
95

50
.0

0
89

95
50

.0
0

50
.0

0
97

6.
67

99
3.

33
10

10
.0

0
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
19

1.
00

43
7.

47
50

1.
13

56
4.

80
0.

00
55

8.
00

55
8.

00
55

8.
00

25
11

00
.0

0
25

11
00

.0
0

25
11

00
.0

0
0.

00
51

.0
0

51
.0

0
51

.0
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

71
.0

0
11

5.
47

13
9.

13
16

2.
80

28
0.

00
17

71
.3

3
18

64
.6

7
19

58
.0

0
79

71
00

.0
0

83
91

00
.0

0
88

11
00

.0
0

15
7.

00
12

2.
93

17
5.

27
22

7.
60

19
6.

00
12

0.
13

18
5.

47
25

0.
80

54
06

0.
00

83
46

0.
00

11
28

60
.0

0
13

8.
00

35
2.

40
39

8.
40

44
4.

40
20

0.
00

29
32

.6
7

29
99

.3
3

30
66

.0
0

13
19

70
0.

00
13

49
70

0.
00

13
79

70
0.

00
72

.0
0

51
3.

60
53

7.
60

56
1.

60
11

.0
0

22
17

.4
7

22
21

.1
3

22
24

.8
0

99
78

60
.0

0
99

95
10

.0
0

10
01

16
0.

00
25

2.
00

58
8.

60
67

2.
60

75
6.

60
78

.0
0

18
59

.4
0

18
85

.4
0

19
11

.4
0

83
67

30
.0

0
84

84
30

.0
0

86
01

30
.0

0
65

5.
00

40
3.

33
62

1.
67

84
0.

00
13

.0
0

55
5.

73
56

0.
07

56
4.

40
25

00
80

.0
0

25
20

30
.0

0
25

39
80

.0
0

95
.0

0
64

0.
67

67
2.

33
70

4.
00

25
3.

00
90

8.
73

99
3.

07
10

77
.4

0
40

89
30

.0
0

44
68

80
.0

0
48

48
30

.0
0

15
6.

00
40

4.
80

45
6.

80
50

8.
80

66
5.

00
78

2.
67

10
04

.3
3

12
26

.0
0

35
22

00
.0

0
45

19
50

.0
0

55
17

00
.0

0
20

89
.0

0
19

23
.5

3
26

19
.8

7
33

16
.2

0
70

0.
00

16
58

.3
3

18
91

.6
7

21
25

.0
0

74
62

50
.0

0
85

12
50

.0
0

95
62

50
.0

0
62

6.
00

16
70

.4
7

18
79

.1
3

20
87

.8
0

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

31
6.

00
50

7.
13

61
2.

47
71

7.
80

10
9.

00
26

47
.5

3
26

83
.8

7
27

20
.2

0
11

91
39

0.
00

12
07

74
0.

00
12

24
09

0.
00

5.
00

29
.6

7
31

.3
3

33
.0

0
20

0.
00

37
7.

67
44

4.
33

51
1.

00
16

99
50

.0
0

19
99

50
.0

0
22

99
50

.0
0

0.
00

0.
00

0.
00

0.
00

0.
00

25
.0

0
25

.0
0

25
.0

0
11

25
0.

00
11

25
0.

00
11

25
0.

00
10

2.
00

78
4.

60
81

8.
60

85
2.

60
16

.0
0

23
22

.1
3

23
27

.4
7

23
32

.8
0

10
44

96
0.

00
10

47
36

0.
00

10
49

76
0.

00
0.

00
12

.0
0

12
.0

0
12

.0
0

0.
00

13
9.

00
13

9.
00

13
9.

00
62

55
0.

00
62

55
0.

00
62

55
0.

00
16

.0
0

4.
13

9.
47

14
.8

0
0.

00
5.

00
5.

00
5.

00
22

50
.0

0
22

50
.0

0
22

50
.0

0
6.

00
0.

80
2.

80
4.

80
48

.0
0

13
4.

40
15

0.
40

16
6.

40
60

48
0.

00
67

68
0.

00
74

88
0.

00
7.

00
31

.9
3

34
.2

7
36

.6
0

52
2.

00
20

4.
60

37
8.

60
55

2.
60

92
07

0.
00

17
03

70
.0

0
24

86
70

.0
0

92
.0

0
41

3.
27

44
3.

93
47

4.
60

26
1.

00
13

80
.8

0
14

67
.8

0
15

54
.8

0
62

13
60

.0
0

66
05

10
.0

0
69

96
60

.0
0

0.
00

0.
00

0.
00

0.
00

0.
00

79
.0

0
79

.0
0

79
.0

0
35

55
0.

00
35

55
0.

00
35

55
0.

00
1.

00
25

.8
7

25
.5

3
25

.2
0

20
0.

00
41

7.
67

48
4.

33
55

1.
00

18
79

50
.0

0
21

79
50

.0
0

24
79

50
.0

0
7.

00
18

0.
93

18
3.

27
18

5.
60

0.
00

15
.0

0
15

.0
0

15
.0

0
67

50
.0

0
67

50
.0

0
67

50
.0

0
13

0.
00

52
.3

3
95

.6
7

13
9.

00
0.

00
2.

00
2.

00
2.

00
90

0.
00

90
0.

00
90

0.
00

16
7.

00
14

37
.2

7
14

92
.9

3
15

48
.6

0
0.

00
33

6.
00

33
6.

00
33

6.
00

15
12

00
.0

0
15

12
00

.0
0

15
12

00
.0

0
2.

00
47

.7
3

47
.0

7
46

.4
0

0.
00

6.
00

6.
00

6.
00

27
00

.0
0

27
00

.0
0

27
00

.0
0

0.
00

3.
00

3.
00

3.
00

0.
00

48
.0

0
48

.0
0

48
.0

0
21

60
0.

00
21

60
0.

00
21

60
0.

00
1.

00
14

.1
3

14
.4

7
14

.8
0

0.
00

7.
00

7.
00

7.
00

31
50

.0
0

31
50

.0
0

31
50

.0
0

7.
00

11
.9

3
14

.2
7

16
.6

0
38

1.
00

14
9.

80
27

6.
80

40
3.

80
67

41
0.

00
12

45
60

.0
0

18
17

10
.0

0
7.

00
0.

93
3.

27
5.

60
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
0.

00
64

87
.0

0
15

04
9.

93
17

21
2.

27
19

37
4.

60
44

01
.0

0
28

20
6.

80
29

67
3.

80
31

14
0.

80
12

69
30

60
.0

0
13

35
32

10
.0

0
14

01
33

60
.0

0



2018 INTEGRATED UTILITY MASTER PLAN UPDATE | CITY OF AVONDALE

Appendix B
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Abbreviations
μg/L micrograms per liter

/cm cm-

AI Aggressive Index

City City of Avondale

cm centimeter

CSMR

degree C degrees Celsius

DFI Driving Force Index

GAC g

gpm gallons per minute

intelligent process flow diagram

LI Larson Index

LSI Langelier Saturation Index

MCL maximum contaminant level

ME Momentary Excess Index

MG million gallons

mg/L milligrams per liter

mgd million gallons per day

N/A

nm nanometer

process flow diagram

RI

RTW

standard unit

TDS total dissolved solids

TOC

TTHM

UV ultraviolet

UV
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Technical Memorandum

GARDEN LAKES AND DEL RIO 
WATER QUALITY EVALUATION
1.1   Introduction and Project Goals

consider introducing surface water into 

up to 
millio mgd

water system to 

MG
Two additional future wells are slated to 

-
-quarters

wells 
poor water quality are also

space for on

ace water to reduce nitrate treatment requirements for 

to more definitively determine treatment requirements 

Develop conce
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City staff 

two 

1.1.1   Water Treatment Goals

ter quality goals for Avondale customers
  

Water quality goals 

  

Water Quality Units
Water Quality Goal

μg/L

Nitrate mg/L

mg/L
Notes:

scaling 

1.2   Water Balance Model Development

- model for 

components:

-it® and an Excel

Using water quality goals
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1.2.1   Water Quality Data Collection and Review

roundwater sources and potential water sources from City 
-

Additional water quality for Sites
see Appendix 

model including:

Calcium concentration
Magnesium concentration

ation
Sulfate concentration
pH
Temperature

Total Organic 
UV

Free 

s
Well H n

g/L

a 
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five water quality variations could 

water corrosivity and potential pipe corrosion and
was 

T

  

Unit Maximum Minimum Average

mg/L as CaCO

Calcium Hardness mg/L as CaCO

mg/L

Magnesium - Total mg/L

pH

Sulfate mg/L

Temperature degree C

1.2.2   Water Quality Model Features

-it® model used 
to sor water quality model and
calculations to determine a list of corrosion indices and estimate required 

corrosivity analysis:

Determines le 

Calculate

Calculates indices Langelier Saturation Index 
S

-to-S
s

Calculates

s

Additional information on
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1.2.3   Intelligent process flow diagram

Figure s a Garden 
systems s all potential water sources for 

Figure process flow diagram Del Rio water 
supply s

-
- reet and Encanto 

- - mgd
-
-
For Del Rio:
- flow 
-
- Current storage is 
-

water quality model is c dynamically to form a 
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1.3   Blending Analysis for Garden Lakes

1.3.1   Water Quality and Corrosivity Results for Different Blend Ratios

ratios for 
oenix water flow was fixed at 

and corresponding to 
column in Avondale 

Nitrate concentrations 
μ

CaCO and Driving 
Force Index 
CaCO precipitation or dissolve CaCO Aggress Index 

ing 

from a corrosivity standpoint
range a

water out additional

mg/L potentially tends to release
er

considered relatively 
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Figure illustrates

or and respectively 
a 

a 
s a

a pH of groundwater for 
/or

corrosivity 
a 

a is To 
g caustic soda is recommended pH 

are low are presented in 
Figure

Figure
oss all 

even if 

a 

Figure
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Figure

added 
to Figure

mg/L
ing

1.3.2   TTHM formation Results for Different Blend Ratios

system at 

centration 
were used Assumptions included:

μg/L
at 

treatment facility is 
mg/L

is 
mg/L

ng 
time additional TTHM 

lended water TTHM goal is to not μg/
est water age proposed
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Figure
μg/

called 

GAC 
Figure illustrates is required to dilute 

μg/ Figure
red line in Figure

groundwater is not required to reduce TTHM level
designed to treat 

Figure

μg/L TTHM μg/L TTHM μg/L TTHM
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Figure

1.3.3   Nitrate Concentration Results for Different Blend Ratios

An
site is considered 
well is expected to mg/L

Figure nitrate concentrations could if
provides total groundwater flow Nitrate t

required to reduce nitrate concentrations
s Figure also 

new 
groundwater

TTHM

TTHM

TTHM

TTHM

TTHM
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Figure   Impact of New Well Water Nitrate Concentration

1.3.4   Site Layout for Garden Lakes

duction process using GAC and a pH 

mgd gr
-foot -foot

-foot
-foot

Figure

Nitrate Concentration Goal
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1.4   Water Quality Analysis for Del Rio

1.4.1   Water Corrosivity Results

Assumptions made for Del Rio water quality analysis :

flow 
site

was 
t is

is more 

  

Unit Low pH

pH

TDS mg/L 

Nitrate mg/L 

TTHM μg/L

-

LSI -

mg/L as CaCO

Aggress Index

DF Index

Larson Index

Cl-to-SO
Notes:

LSI < - -

Figure
value 
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Figure   

1.4.2   TTHM Formation Results

system
M formation 

μg/L

treatment facility is 
mg/L

leaving Del Rio site
water age after leaving Del Rio site additional

TTHM 
to μg/ at 

est water age

Figure
a μg/L i

if a 
mgd GAC contactor partially treats 
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Figure   

1.4.3   Site Layout for Del Rio

reduction process using GAC and a pH 

two feet in
for a GAC contactors 

-foot feet
percent

Figure
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1.5   Summary and Recommendations

In order to provide an recommended 
ix water could contain 

μg/

s a 

mg/L

future Well 
future Well H need to deliver water

p oid corrosive water

Assuming a 

- -foot -foot

in Figure
- -foot -foot

of 
Rio:

- -foot -foot one 

Figure
- -foot -foot

mgd of 
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Appendix A
WATER CORROSIVITY AN
TOOL REFERENCE
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WATER CORROSIVITY & STABILITY ANALYSIS USING BPI 
CORROSION AND STABILITY MODEL 
 
The Blue Plan-itTM (BPI) corrosion and stability model was developed to assist engineers 
and clients to analyze the chemical composition of drinking water and assess its corrosivity 
and stability under various conditions.  
 
This model was developed with water chemistry algorithms contained in the Blue Plan-itTM 
Decision Support System (referred as BPI desktop version). Instead of making decisions 
based on individual or a couple indices, this model utilizes a group of useful water quality 
indexes together to determine the corrosive nature and scaling potential of an influent or 
treated water. The following highlights its technical features: 
 

 Tracks alkalinity, acidity, pH, sulfate, chloride, hardness, temperature, total 
dissolved solids (TDS), and other water quality parameters.   

 Determine the characteristics of blended water from two to five separate sources 
while accounting for the equilibrium of the carbonate buffering system.   

 Calculates impact of pH adjustment (via lime, caustic soda or acid) and blending 
ratio control on corrosivity and stability. 

 Calculates seven corrosion and stability indices, including Langelier Saturation 
Index (LSI), Larson Index (LI), Ryznar stability Index (RI), Aggressive Index (AI), 
Driving Force Index (DFI), Momentary Excess Index (ME), the calcium carbonate 
precipitation potential (CCPP), and Chloride-to-sulfate Mass Ratio (CSMR).  

 Tracks other water quality parameters such as total organic carbon (TOC), UV254 
(Ultraviolet Absorbance at 254 nm wavelength), bromide, ortho-phosphate, 
polyphosphate, zinc, etc. 

 Calculates the effect of more than 20 common water treatment chemicals (acids, 
base, chlorine, coagulants, etc.) with the ability to add a chemical to the list if the 
relevant chemical properties are known. 

 Calculates the change in total trihalomethane concentration due to pH changes and 
chlorine or hypochlorite dose. 

 Blending of other water quality parameters (such as arsenic, nitrate, and fluoride) 
based on mass balance calculations. 

CORROSION AND STABILITY INDICES 
Various factors influence corrosion and water stability, including physical factors (such as 
system pressure, soil moisture, the presence of stray electric currents, and water flow 
velocity), biological factors (the presence of iron bacteria and sulfate-reducing bacterial), 
and chemical factors (pH, TDS, hardness, alkalinity, temperature, chloride, sulfate, etc.). 
This analysis focuses on the chemical factors, i.e., water quality.  

Natural waters from carbonaceous aquifers are generally saturated with calcite, which tend 
to precipitate out as calcium carbonate scale in the distribution system. Water treatment 
practices recommend the production of slightly scaling water so as to form a layer of 
calcium carbonate scale in the distribution pipelines to help prevent corrosion. Water-
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formed scale deposits in plumbing systems can restrict pipe flow, causing severe head loss, 
and reducing heat transfer capacity in water heating systems. Furthermore, when pipes 
become clogged with scale deposits, they may need to be replaced, which results in 
increased capital costs.  

On the other hand, when the water is highly deficient in calcium concentration, the water 
turns corrosive towards the protecting layer or pipe constituent materials. The effect of 
corrosion is an important issue concerning both public health and economic issues. As a 
result, corrosion (or saturation) indices are important tools in assessing the potential 
corrosive nature of water supply distribution networks. 

Due to the complexity of interaction among the physical, chemical, and biological reactions 
taking place within a typical distribution system, several corrosion (or saturation) indices are 
available to determine corrosion tendency based on empirical processes. Corrosion indices 
give simple generalizations to complex corrosion phenomena, which provide instant and 
continuous assessment. 

Corrosion (or saturation) indices have been developed by researchers for simple calculation 
and prediction of corrosion or scaling tendency, and can be useful in a corrosion control 
programs. Seven different indices are often used: LSI, LI, RI, AI, DFI, ME, CCPP, and 
CSMR. A summary of how these water corrosion/saturation indices are calculated is 
presented in Table 1.  

A brief description of these indices is provided below:   

 Combining CCPP, DFI, ME, and LSI will provide a more reliable representation for the 
tendency to form calcium carbonate precipitate. Figure 1 presents the trends of these 
indices versus pH.  
– LSI is the most common scale prediction tool used for calcium carbonate scale 

(Antony et al., 2011), which is defined by a simple empirical relationship that 
was found by trial and error. LSI is commonly used to indicate the stability of 
the source waters due to a preponderance of evidence that calcium carbonate 
films inhibit corrosion to some degree (Keysar et al., 1997). The Langelier Index 
does not yield any information about the degree of scaling and corrosion, 
however, and therefore should be used with caution.  

– A rearranged form of the solubility expression was used by McCauley in 1960 
and termed as the Driving Force Index (DFI). The DFI represents the tendency 
to deposit calcium carbonate.  

– The Momentary Excess Index (ME) defined by Dye (1952) is calculated by 
solving a quadratic equation considering hydrogen and calcium ion 
concentration, and alkalinity as variables. Similar to the DFI, the ME represents 
the tendency to form calcium carbonate precipitate. In general if the MEI is zero 
or greater, the water will tend to precipitate CaCO . 
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– CCPP can also be calculated for an estimation of the amount of calcium 
carbonate that will precipitate or dissolve from the solution as it reaches 
equilibrium with solid CaCO3. 

 Many parameters have been implicated for causing red water in the distribution 
system caused by release of corrosion products from unlined and galvanized iron 
pipes. Empirical models showed strong negative correlation between apparent color 
change with alkalinity, but positive correlations with chloride, sulfates, sodium, DO, 
temperature, and hydraulic retention time. Alkalinity > 80 mg/L as CaCO3 seems to 
have a beneficial effect on reducing release of color caused by iron release. (Imran et 
al. 2005) 

 High CSMRs (> 0.5) tended to increase galvanic corrosion of lead solder connected 
to copper pipe. Lead leaching in the majority of systems responded favorably to 
raising pH, increasing alkalinity, or adding corrosion inhibitors (zinc with or without 
othrophophate). Coagulant changes (e.g., from alum to polyaluminum chloride, 
PACL) would result in an increase in CSMR and can trigger galvanic corrosion of lead 
solder and cause hazardous levels of lead in drinking water (Edwards and 
Triantafyllidou, 2007). 

 In 1944, Ryznar used the pH as calculated by the Langelier equation to produce a 
stability index, i.e., RI. This index yields only positive values; the larger the value the 
more corrosive the water. Figure 2 presents a chart of this index vs scale results. 

 From an empirical study, Larson and Skold developed an index based on chloride 
and sulfate aggressiveness toward pitting corrosion and alkalinity as minimizing factor 
toward aggression, called Larson Index (LI) (Larson and Skold, 1958).  

 The Aggressiveness Index (AI) is a measure of the tendency of water to deteriorate 
the structure of asbestos-cement pipes.  

 
Table 2 presents the theoretical tendencies when the values of these indices reach certain 
thresholds. For example, when LSI > 0, water is super saturated and tends to precipitate a 
scale layer of CaCO3. When LSI = 0, water is saturated (in equilibrium) with CaCO3. A scale 
layer of CaCO3 is neither precipitated nor dissolved. When LSI < 0, water is under saturated 
and tends to dissolve solid CaCO3. 
 
The web model also calculates Buffer Capacity, Snoeyink Index, and Singley Index, which 
can provide additional insights for developing corrosion mitigation strategies. For example, 
the Singley Index takes into account the calcium concentration, alkalinity, temperature and 
Dissolve Oxygen as well as Chlorides, Sulfate, buffer intensity, and length of exposure time. 
It can help estimate the number of mils per year of steel that are corroded if the water is 
corrosive.  

CORROSION AND STABILITY DECISION TREE 
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Table 3 summarizes recommended practically acceptable ranges for these corrosion and 
stability indices based on reference values used in literature and previous projects. Based 
on these, three types of corrosivity / stability analysis are programmed in this model: 

 Carbonate Chemistry Related Corrosion and Scaling 
 Sulfate and Chloride Related Corrosion 
 Asbestos-cement Piping Related Corrosion 

The algorithms used to determine the status of the red, yellow, and green icon animated on 
the process flow diagram in this model is presented in the Figure 3 and Table 3. 

USE OF THIS TOOL 
 
The results of this analysis can be used to identify whether new or additional water quality 
analysis should be conducted; and determine whether pH adjustment or anti-scalant 
addition is needed to reduce the likelihood of scaling or corrosion of pipes and equipment. It 
could help identify risks of scaling or corrosion when blending two or more sources 
(typically groundwater, surface water, softened or desalinated water). Based on the results, 
extra precautions may be taken to limit certain extreme blending ratios, gradually introduce 
new sources with close monitoring, implement pH adjustment and / or antiscalant addition, 
and provide sufficient mixing, degasification, or aeration. 
 



 
 

March 2014 B-5 
pw://Carollo/Documents/Error! Unknown document property name./Error! Unknown document property name. (Error! Unknown document property name.) 

 
Figure 1. Saturation Indices vs. pH 
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Figure 2. Ryznar Index vs Scale Results (Nalco Chemical Co., Chicago, IL) 
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Table 1 Equations of Water Corrosion Indices 
Corrosion Indices Equation or References 

Langelier Saturation Index (LSI) 
AlklogCalogpKpKpHLSI 2

SO2  
K2 = acidity constant for dissociation of bicarbonate 
KSO = solubility constant for CaCO3 

Larson Index (LI) 3
2
4 HCOSOClLI  

Ryznar Index (RI) 
AlklogCalogpKpKpH

pHpH2RI
2

SO2S

OS  

Aggressive Index (AI) HardnessAlklogpHAI  

Driving Force Index (DFI) 10
SO

2
3

2 10KCOCaDFI  

Momentary Excess Index (ME) 
Reference: Dye, "Calculations of the effect of 
temperature on pH, free carbon dioxide and the three 
forms of alkalinity," JAWWA, Vol 44, No. 4 (1952). 

Calcium Carbonate 
Precipitation Potential (CCPP) 

Reference: Merrill and Sanks, "Corrosion control by 
deposition of calcium carbonate films: a practical 
approach for plant operators," JAWWA, Vol 69, No. 11 
(1977). 

Chloride-to-Sulfate Mass Ratio 
(CSMR) 

2
4/ SOClCSMR  

 
  



 

 

Table 2 Theoretic Water Conditions Defined by Water Stability Indices  
Corrosion

Indices
Index
Value Water Condition 

Langelier 
Saturation 
Index (LSI) 

> 0 Super-saturated, tend to precipitate CaCO3 

= 0 Saturated, CaCO3 is in equilibrium 

< 0 Under-saturated, tend to dissolve solid CaCO3 

Larson Index 
(LI) 
*Independent 
of pH and  
Temperature  

> 0.6 Tendency towards high corrosion rates of a local type should 
be expected as LI increases. 

0.2 ~ 
0.6 

Chlorides and sulfates may interfere with natural film 
formation. Higher than desired corrosion rates might be 
anticipated. 

< 0.2 Chlorides and sulfate probably will not interfere with natural 
film formation. 

Ryznar Index 
(RI)  

< 6 Super-saturated, tend to precipitate CaCO3 

= 6 Saturated, CaCO3 is in equilibrium  

> 6 Under-saturated, tend to dissolve solid CaCO3 

Aggressive 
Index (AI) 
*Independent 
of 
Temperature  

> 12 Non-aggressive 

10 ~ 12 Moderately aggressive 

< 10 
Highly aggressive 

Driving Force 
Index (DFI)  

> 1 Super-saturated, tend to precipitate CaCO3 

= 1 Saturated, CaCO3 is in equilibrium  

< 1 Under-saturated, tend to dissolve solid CaCO3 

Momentary 
Excess Index 
(ME) 

> 0 Super-saturated, tend to precipitate CaCO3 

= 0 Saturated, CaCO3 is in equilibrium  

< 0 Under-saturated, tend to dissolve solid CaCO3 

Chloride-to-
Sulfate Mass 
Ratio (CSMR) 

< 0.5 Low galvanic corrosion and lead leaching 

> 0.5 Result in galvanic corrosion of lead solder connected to 
copper pipe. 

Alkalinity < 80 
mg/L as 
CaCO3 

Reduced release of iron color 

> 80 
mg/L as 
CaCO3 

Release of color for unlined or galvanized iron pipes 



 

 

Table 3 Recommended Acceptable Ranges for Corrosion Indices  

Type of 
Corrosion 

Corrosion
Indices

Acceptable
Range Warning Extra Caution 

Carbonate
Buffer

Related

Langelier 
Saturation 
Index (LSI) 

0.5  LSI  0 
 0.5 Scaling 
 0 Corrosion 

 1.5 Scaling 
 - 1.5 Corrosion 

Calcium 
Carbonate 
Precipitation 
Potential 
(CCPP) 

10  CCPP  4 
 10 Scaling 
 4 Corrosion 

 10 Scaling 
 -10 Corrosion 

Ryznar 
Index (RI) 7A  RI  6 

 7 Corrosion 
 6 Scaling  

 8 Corrosion 
 6 Scaling 

Driving 
Force Index 
(DFI) 

10  DFI  0.1 
 10 Scaling 

 0.1 Corrosion 
Not a trigger 

Momentary 
Excess 
Index (ME) 

No recommended 
range. Not a trigger Not a trigger 

Group All of above Any of the 
above Any of the above 

ARed
Water

Related to 
Iron Pipe 
Corrosion 

Alkalinity Alkalinity > 80 
mg/L as CaCO3 

< 80 mg/L as 
CaCO3 

< 50 mg/L as CaCO3 

Galvanic
Corrosion

of Lead 
Solder

Connected
to Copper 

Pipe

Chloride-to-
sulfate Mass 
Ratio 
(CSMR) 

CSMR  0.5  0.5 Corrosion  0.8 Corrosion 

Chloride
and

Sulfate
Related

Larson 
Index (LI) LI  0.2 0.6  LI  0.2  0.6 Corrosion 

Asbestos-
Cement

Pipe
Related

Aggressive 
Index (AI) AI  12 12  LI  10 

Mainly a concern when 
asbestos cement pipe is 

used 



 

 

DISCLAIMER 
Corrosion control is a complex science, requiring considerable knowledge of corrosion 
chemistry and of the system being evaluated. No one index can adequately describe the water. 
Even with a range of indices used together, full understanding of the given water quality and 
intended operation conditions, conservativeness, professional engineering judgement and 
experience are key to sound assessments of the corrosivity and stability of the water and the 
likelihood of different types of corrosion. Carollo and the BPI team is NOT responsible for the 
interpretation and the recommendation generated using this web model. 
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Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.

Field
Chlorine
mg/L

Field
Temp
C

Field
Turbidity
NTU

2012000257 1/3/2012 11:28 1040 0.72 17.9 0.31
2012000724 1/5/2012 9:35 1040 8.02 0.93 16.7 0.38
2012002580 1/12/2012 10:15 1040 0.79 17.4 0.44
2012002654 1/19/2012 9:40 1040 8.30 0.95 15.5 0.32
2012005128 1/31/2012 10:20 1040 8.00 1.00 16.5 0.43
2012005532 1/25/2012 9:45 1040 1.00 17.6 0.38
2012007156 2/1/2012 12:35 1040 0.81 17.7 0.47
2012008444 2/7/2012 10:50 1040 0.68 17.8 0.38
2012008641 2/14/2012 9:25 1040 8.24 1.00 15.6 0.38
2012010389 2/15/2012 9:55 1040 0.86 17.9 0.17
2012011775 2/22/2012 10:00 1040 0.88 18.3 0.40
2012011894 2/29/2012 9:45 1040 8.04 0.86 18 0.40
2012013642 3/1/2012 10:37 1040 0.66 18.8 0.20
2012014991 3/7/2012 9:40 1040 0.67 17.5 0.47
2012015536 3/15/2012 9:15 1040 7.88 0.94 19 0.57
2012017444 3/27/2012 9:45 1040 7.97 0.93 20.2 0.63
2012018091 3/20/2012 10:05 1040 0.76 19.7 0.36
2012020918 4/11/2012 9:25 1040 7.92 0.52 21.8 0.22
2012021064 4/4/2012 10:46 1040 0.50 22 0.19
2012023556 4/16/2012 10:15 1040 0.55 22.7 0.29
2012025171 4/23/2012 10:40 1040 0.66 23.7 0.17
2012025675 5/1/2012 9:55 1040 8.00 0.62 25.3 0.64
2012025684 5/1/2012 9:55 1040 8.00 0.62 25.3 0.64
2012027129 5/1/2012 12:29 1040 0.48 25.4 0.27
2012029062 5/8/2012 10:13 1040 0.39 26 0.17
2012029718 5/17/2012 9:00 1040 7.00 0.48 26 0.21
2012032605 5/21/2012 10:15 1040 0.41 28.2 0.18
2012033407 5/31/2012 8:15 1040 8.00 0.44 26.2 0.21
2012036238 6/6/2012 11:23 1040 0.67 28.7 0.27
2012037774 6/14/2012 8:32 1040 7.00 0.93 28.1 0.41
2012039109 6/18/2012 10:36 1040 0.99 29.9 0.19
2012040189 6/28/2012 9:21 1040 7.00 0.93 29.9 0.22
2012042585 7/2/2012 11:22 1040 1.08 30.7 0.23
2012044700 7/12/2012 8:25 1040 7.00 0.83 30.8 0.17
2012046695 7/18/2012 10:25 1040 0.98 31.7 0.27
2012047813 7/23/2012 10:44 1040 1.02 31.9 0.24
2012048448 7/30/2012 10:49 1040 7.00 0.99 31.7 0.22
2012051448 8/7/2012 10:10 1040 1.03 32.2 0.19
2012051510 8/9/2012 8:30 1040 7.00 1.05 32.7 0.32
2012053720 8/15/2012 10:19 1040 1.07 31.6 0.14
2012054075 8/23/2012 9:03 1040 7.00 0.58 32 0.35
2012056899 8/28/2012 12:20 1040 0.55 34.8 0.36



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.

Field
Chlorine
mg/L

Field
Temp
C

Field
Turbidity
NTU

2012057689 9/6/2012 8:43 1040 7.00 0.92 32.8 0.17
2012060411 9/12/2012 10:10 1040 0.87 30.6 0.26
2012060796 9/20/2012 9:03 1040 7.00 0.89 30.4 0.13
2012061432 9/17/2012 10:34 1040 0.44 30.6 0.20
2012063419 9/25/2012 10:15 1040 0.97 31 0.20
2012064823 10/4/2012 9:01 1040 7.00 0.81 28.1 0.11
2012066791 10/9/2012 9:40 1040 0.80 28.4 0.19
2012067130 10/18/2012 10:05 1040 7.00 0.68 27.4 0.14
2012069926 10/22/2012 10:45 1040 0.66 26.3 0.28
2012070548 10/29/2012 9:08 1040 7.00 0.80 24.1 0.28
2012070557 10/29/2012 9:08 1040 7.00 0.80 24.1 0.28
2012073651 11/6/2012 11:40 1040 0.64 24.7 0.56
2012074171 11/15/2012 10:20 1040 7.00 0.74 22.3 0.26
2012075008 11/13/2012 10:05 1040 0.64 23.2 0.21
2012076871 11/29/2012 9:45 1040 7.00 0.45 20.8 0.24
2012078288 11/28/2012 12:10 1040 0.42 23.4 0.34
2012079121 12/3/2012 10:59 1040 0.56 21.4 0.23
2012080491 12/12/2012 9:46 1040 7.00 0.63 17.6 0.31
2012081083 12/11/2012 9:41 1040 0.78 18.9 0.29
2012081594 12/12/2012 9:46 1040 0.63 17.6 0.31
2013000162 1/3/2013 11:00 1040 7.00 0.50 16.1 0.19
2013000179 1/3/2013 11:00 1040 N/A 0.50 16.1 0.19
2013001367 1/7/2013 10:46 1040 0.61 15 0.20
2013002868 1/14/2013 10:46 1040 0.65 14 0.56
2013003257 1/17/2013 10:00 1040 7.00 0.68 14.4 0.16
2013005564 1/28/2013 10:22 1040 7.00 0.68 16.1 0.22
2013007924 2/4/2013 10:37 1040 0.70 16.6 0.44
2013009912 2/12/2013 9:50 1040 0.55 16.8 0.55
2013009968 2/14/2013 10:30 1040 7.00 0.68 16.5 0.17
2013010004 2/14/2013 10:30 1040 0.68 16.5 0.17
2013012522 2/28/2013 10:40 1040 7.00 0.60 18.1 0.19
2013014671 3/5/2013 12:02 1040 0.67 20.4 0.43
2013015321 3/13/2013 10:35 1040 7.00 1.32 19.9 0.29
2013015341 3/14/2013 13:00 1040 7.00 0.52 23.2 0.19
2013015405 3/14/2013 13:00 1040 0.52 23.2 0.19
2013017511 3/18/2013 11:35 1040 0.73 21.2 0.33
2013019460 3/26/2013 10:11 1040 0.67 20.9 0.26
2013019799 3/28/2013 9:51 1040 7.00 0.67 21 0.11
2013021215 4/3/2013 11:35 1040 0.59 24.3 0.42
2013022576 4/11/2013 9:29 1040 7.00 0.93 22.2 0.18
2013023212 4/11/2013 9:29 1040 N/A 0.93 22.2 0.18
2013024446 4/16/2013 10:06 1040 0.64 23.5 0.23



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.

Field
Chlorine
mg/L

Field
Temp
C

Field
Turbidity
NTU

2013026372 4/29/2013 10:11 1040 7.80 0.53 24.7 0.31
2013026387 4/29/2013 10:11 1040 7.80 0.53 24.7 0.31
2013026388 4/29/2013 10:11 1040 7.80 0.53 24.7 0.31
2013026389 4/29/2013 10:11 1040 7.80 0.53 24.7 0.31
2013028438 5/2/2013 12:10 1040 1.02 26.7 0.43
2013029765 5/16/2013 9:14 1040 7.90 1.00 26.6 0.21
2013029925 5/9/2013 10:03 1040 1.08 26.7 0.23
2013033129 5/22/2013 11:34 1040 1.06 27.9 0.10
2013033255 5/30/2013 9:30 1040 7.90 0.85 28 0.22
2013036039 6/6/2013 10:50 1040 0.41 33 0.22
2013037090 6/11/2013 12:13 1040 0.63 32.8 0.20
2013037448 6/13/2013 9:32 1040 8.00 0.44 30.4 0.25
2013038769 6/27/2013 9:18 1040 8.00 0.38 30.8 0.39
2013040082 6/25/2013 9:46 1040 0.42 32.4 0.31
2013042274 7/11/2013 9:25 1040 7.90 0.56 32.5 0.10
2013042288 7/11/2013 9:25 1040 N/A 0.56 32.5 0.10
2013042657 7/8/2013 10:04 1040 0.74 33 0.10
2013044962 7/17/2013 10:23 1040 0.71 33.5 0.09
2013046973 7/30/2013 10:29 1040 6.30 0.30 34.5 0.12
2013046996 7/30/2013 10:29 1040 6.30 0.30 34.5 0.12
2013047223 7/25/2013 10:34 1040 0.52 33.3 0.11
2013049987 8/8/2013 9:23 1040 7.90 0.46 32.9 0.13
2013050000 8/8/2013 9:23 1040 0.46 32.9 0.13
2013050284 8/7/2013 11:41 1040 0.74 34.8 0.11
2013052292 8/15/2013 10:01 1040 0.48 33.6 0.16
2013052833 8/22/2013 9:38 1040 7.90 0.55 33.3 0.11
2013052859 8/22/2013 9:35 1040 N/A 0.55 33.3 0.11
2013055245 8/27/2013 10:03 1040 0.61 32.7 0.14
2013056862 9/5/2013 9:52 1040 7.90 0.51 33.2 0.17
2013058756 9/11/2013 11:20 1040 0.50 33.6 0.21
2013059938 9/19/2013 9:37 1040 7.60 0.39 32.5 0.12
2013059951 9/19/2013 9:37 1040 N/A 0.39 32.5 0.12
2013060147 9/17/2013 10:11 1040 0.33 33.1 0.19
2013062158 9/25/2013 11:07 1040 0.42 34.5 0.12
2013063420 10/3/2013 9:24 1040 7.70 0.60 29.4 0.21
2013064888 10/7/2013 10:43 1040 0.60 29.8 0.13
2013066037 10/17/2013 9:29 1040 7.00 0.69 25.8 0.21
2013068324 10/22/2013 11:41 1040 0.62 26.6 0.12
2013069113 10/29/2013 9:53 1040 7.90 0.87 24.4 0.16
2013069880 10/28/2013 9:59 1040 0.87 25.5 0.27
2013071675 11/4/2013 10:28 1040 0.99 24.1 0.51
2013073001 11/14/2013 9:07 1040 7.90 0.89 22.8 0.27



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.

Field
Chlorine
mg/L

Field
Temp
C

Field
Turbidity
NTU

2013073086 11/14/2013 9:07 1040 N/A 0.89 22.8 0.27
2013074330 11/14/2013 0:00 1040 N/A N/A N/A
2013075682 11/20/2013 10:44 1040 0.98 24.2 0.25
2013077284 12/5/2013 9:36 1040 7.80 1.03 17.3 0.52
2013077298 12/5/2013 9:36 1040 1.03 17.3 0.52
2013077600 12/2/2013 10:11 1040 0.89 20.5 0.15
2013081004 12/16/2013 10:11 1040 1.11 16.7 0.40
2013081110 12/19/2013 9:37 1040 8.00 1.38 16.6 0.15
2013081123 12/19/2013 9:37 1040 N/A 1.38 16.6 0.15
2014000847 1/9/2014 9:49 1040 7.90 1.26 16.2 0.28
2014000860 1/9/2014 9:49 1040 N/A 1.26 16.2 0.28
2014001396 1/8/2014 11:57 1040 1.02 16.9 0.27
2014003022 1/15/2014 9:31 1040 1.24 15.9 0.21
2014004255 1/28/2014 9:56 1040 8.00 1.01 16.6 0.14
2014005642 1/28/2014 9:56 1040 1.01 16.6 0.14
2014007686 2/5/2014 10:14 1040 1.07 16.4 0.17
2014008776 2/13/2014 9:34 1040 7.70 1.15 17.1 0.47
2014008799 2/13/2014 9:34 1040 N/A 1.15 17.1 0.47
2014010462 2/18/2014 10:09 1040 1.13 18.7 0.18
2014011087 2/27/2014 9:51 1040 7.60 1.24 19 0.30
2014012214 2/25/2014 9:11 1040 1.09 18.4 0.18
2014014376 3/6/2014 9:23 1040 1.16 19.5 0.31
2014015387 3/13/2014 9:41 1040 8.10 1.09 20.7 0.23
2014015700 3/12/2014 10:12 1040 1.05 21.3 0.13
2014015983 3/13/2014 9:41 1040 n/a 1.09 20.7 0.23
2014017478 3/20/2014 10:24 1040 1.03 21.2 0.26
2014018314 3/27/2014 9:27 1040 8.10 1.09 21.5 0.21
2014021718 4/10/2014 9:15 1040 7.20 1.25 22.7 0.13
2014021751 4/10/2014 9:17 1040 1.25 22.7 0.13
2014021964 4/9/2014 9:50 1040 1.14 22.4 0.23
2014024124 4/17/2014 9:47 1040 1.08 23.6 0.20
2014025350 4/29/2014 8:52 1040 7.90 1.01 23.4 0.10
2014025450 4/29/2014 8:52 1040 7.90 1.01 23.4 0.10
2014025517 4/29/2014 8:52 1040 7.90 1.01 23.4 0.10
2014025809 4/23/2014 10:12 1040 1.17 24.9 0.14
2014029936 5/15/2014 10:41 1040 6.90 1.09 25.7 0.19
2014029949 5/15/2014 10:41 1040 1.09 25.7 0.19
2014030814 5/14/2014 10:17 1040 1.02 25.6 0.17
2014033182 5/29/2014 9:52 1040 6.90 0.98 29 0.18
2014034106 5/28/2014 9:19 1040 0.93 27.4 0.23
2014035992 6/5/2014 10:03 1040 0.86 29.7 0.15
2014036858 6/12/2014 10:00 1040 7.40 0.82 30



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.

Field
Chlorine
mg/L

Field
Temp
C

Field
Turbidity
NTU

2014037117 6/10/2014 10:10 1040 0.56 29.6 0.31
2014040150 6/24/2014 9:29 1040 0.52 30.4 0.14
2014040312 6/25/2014 9:15 1040 7.80 0.40 30.2 0.17
2014042463 7/10/2014 9:06 1040 7.80 0.83 31.2 0.11
2014043160 7/10/2014 9:06 1040 0.83 31.2 0.11
2014043872 7/9/2014 10:54 1040 0.92 32.3 0.20
2014045859 7/17/2014 9:25 1040 0.76 31.7 0.17
2014047596 7/24/2014 9:15 1040 0.84 32 0.38
2014048029 7/29/2014 9:37 1040 7.80 0.82 33 0.10
2014050057 8/4/2014 10:36 1040 0.55 33.5 0.12
2014050911 8/14/2014 11:58 1040 7.80 0.63 34.3 0.17
2014052095 8/12/2014 9:41 1040 0.76 32.4 0.06
2014054571 8/28/2014 9:14 1040 7.90 0.30 34.2 0.11
2014055720 8/26/2014 10:05 1040 0.55 32.6 0.13
2014057828 9/11/2014 9:38 1040 7.90 1.21 32.9 0.13
2014057979 9/4/2014 9:31 1040 0.37 33.1 0.18
2014059088 9/11/2014 9:38 1040 1.21 32.9 0.13
2014059312 9/10/2014 10:05 1040 0.57 33.5 0.25
2014061555 9/25/2014 9:26 1040 7.70 0.47 32.7 0.13
2014062870 9/25/2014 9:26 1040 0.47 32.7 0.13
2014064602 10/2/2014 10:22 1040 0.66 30.8 0.18
2014064981 10/9/2014 9:52 1040 7.90 0.27 28.6 0.07
2014065768 10/9/2014 9:52 1040 0.27 28.6 0.07
2014069034 10/20/2014 10:51 1040 0.55 28.2 0.16
2014070108 10/23/2014 9:53 1040 0.69 28.7 0.12
2014070461 10/28/2014 10:36 1040 7.60 0.57 27.1 0.11
2014070470 10/28/2014 10:36 1040 7.60 0.57 27.1 0.11
2014070639 10/28/2014 10:36 1040 7.60 0.57 27.1 0.11
2014073157 11/5/2014 12:30 1040 0.78 25.5 0.14
2014073654 11/13/2014 9:35 1040 0.78 22.5 0.13
2014073902 11/13/2014 9:35 1040 7.90 0.78 22.5 0.13
2014074660 11/12/2014 10:15 1040 0.76 25.5 0.17
2014076428 11/20/2014 9:48 1040 0.64 20.6 0.11
2014078417 12/4/2014 9:53 1040 8.00 0.50 20.4 0.08
2014078455 12/4/2014 0:00 1040 n/a n/a n/a
2014078896 12/3/2014 10:13 1040 0.67 20.2 0.11
2014080849 12/18/2014 10:12 1040 0.48 20 0.11
2014080859 12/18/2014 10:12 1040 7.90 0.48 20 0.11
2014081514 12/15/2014 10:08 1040 0.55 19.3 0.19
2014084989 1/8/2015 10:10 1040 7.90 0.70 16.5 0.34
2015002467 1/13/2015 12:02 1040 0.67 16.3 0.29
2015004491 1/21/2015 10:24 1040 0.65 17.4 0.21



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
location

Field pH
S.U.
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Chlorine
mg/L

Field
Temp
C
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Turbidity
NTU

2015005139 1/27/2015 10:09 1040 7.70 0.86 16.8 0.11
2015005148 1/27/2015 10:09 1040 7.70 0.86 16.8 0.11
2015005155 1/27/2015 10:09 1040 7.70 0.86 16.8 0.11
2015008044 2/4/2015 9:43 1040 0.68 17.3 0.13
2015009954 2/11/2015 10:09 1040 0.73 20.1 0.18
2015010044 2/12/2015 10:57 1040 7.70 0.56 20.2 0.36
2015010088 2/12/2015 10:57 1040 0.56 20.2 0.36
2015013153 2/26/2015 10:27 1040 7.90 0.59 19.8 0.12
2015015138 3/4/2015 11:46 1040 0.74 20.2 0.09
2015016651 3/10/2015 11:27 1040 0.68 22.5 0.12
2015016775 3/12/2015 11:21 1040 7.90 0.61 22.3 0.28
2015018598 3/18/2015 9:58 1040 0.59 22.2 0.16
2015019437 3/26/2015 9:05 1040 na 0.58 23.2 0.10
2015020744 4/9/2015 10:52 1040 7.70 0.39 24.2 0.20
2015023071 4/6/2015 10:33 1040 0.42 24.6 0.24
2015025154 4/14/2015 12:45 1040 0.44 25.3 0.17
2015026520 4/28/2015 9:43 1040 8.00 0.37 24.9 0.13
2015029062 5/14/2015 12:11 1040 7.80 0.38 27.3 0.15
2015029074 5/28/2015 9:34 1040 7.60 0.43 27 0.15
2015029829 5/4/2015 10:18 1040 0.34 26.2 0.15
2015032064 5/12/2015 9:43 1040 0.50 26.4 0.09
2015034266 5/20/2015 10:05 1040 0.45 26.4 0.17
2015037283 6/3/2015 12:40 1040 0.30 30.2 0.12
2015037330 6/11/2015 10:53 1040 7.60 0.34 29.1 0.11
2015037341 6/25/2015 12:30 1040 7.80 0.33 33.1 0.17
2015040154 6/15/2015 10:37 1040 0.23 31.4 0.17
2015043563 7/9/2015 9:36 1040 7.70 0.33 31.6 0.21
2015044959 7/6/2015 11:08 1040 0.39 32 0.16
2015048331 7/28/2015 10:16 1040 7.80 0.66 32.1 0.12
2015048353 7/28/2015 10:16 1040 7.80 0.66 32.1 0.12
2015048360 7/28/2015 10:16 1040 7.80 0.66 32.1 0.12
2015048637 7/21/2015 10:42 1040 0.41 35.1 0.28
2015049257 7/28/2015 10:16 1040 na 0.66 32.1 0.12
2015051935 8/3/2015 11:16 1040 0.61 32.2 0.12
2015053037 8/13/2015 11:08 1040 7.80 0.53 33.1 0.21
2015054385 8/12/2015 11:40 1040 0.58 33.4 0.12
2015054416 8/13/2015 11:08 1040 na 0.53 33.1 0.21
2015055981 8/19/2015 10:58 1040 0.58 34.1 0.23
2015056559 8/27/2015 10:06 1040 7.80 0.46 33.4 0.13
2015058891 9/1/2015 12:07 1040 0.45 33.5 0.33
2015059583 9/10/2015 9:57 1040 7.80 0.37 33.1 0.12
2015060848 9/9/2015 10:58 1040 0.35 33 0.14



Site 1040 10601 W. Roma Avenue

Lab ID Sample Date/Time
Sample
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Field pH
S.U.
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mg/L
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C
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NTU

2015060950 9/24/2015 10:12 1040 8.10 0.41 32.1 0.15
2015063736 9/22/2015 10:57 1040 0.37 32.8 0.16
2015065556 10/8/2015 9:40 1040 7.70 0.74 29.3 0.09
2015066700 10/5/2015 11:04 1040 0.89 31.5 0.12
2015069549 10/15/2015 11:22 1040 0.84 30.4 0.17
2015070613 10/27/2015 10:24 1040 8.00 0.73 28 0.10
2015071979 10/26/2015 11:41 1040 0.82 28.9 0.17
2015074323 11/3/2015 12:04 1040 0.68 27 0.28
2015076448 11/12/2015 11:10 1040 0.53 24.2 0.19
2015077239 11/18/2015 9:49 1040 7.70 0.31 20.8 0.18
2015079924 12/3/2015 9:39 1040 7.70 0.49 17.9 0.16
2015080039 12/1/2015 11:12 1040 0.48 21 0.16
2015081560 12/8/2015 11:16 1040 0.66 19.7 0.19
2015082136 12/16/2015 9:53 1040 7.80 0.91 16 0.14
2015083461 12/16/2015 9:53 1040 0.91 16 0.14
2015084568 12/22/2015 11:27 1040 1.11 17.3 0.14
2015085725 12/28/2015 11:02 1040 1.04 17.5 0.16
2015086424 1/7/2016 9:57 1040 7.80 1.12 15.9 0.16
2016000228 1/4/2016 11:32 1040 1.03 17.3 0.34
2016003157 1/14/2016 11:48 1040 0.67 17.8 0.25
2016003654 1/26/2016 10:13 1040 7.90 0.60 16.9 0.20
2016004594 1/21/2016 12:04 1040 0.62 17.8 0.18
2016007207 2/2/2016 10:25 1040 0.66 17.2 0.29
2016008142 2/11/2016 9:41 1040 8.10 0.65 17 0.15
2016008659 2/8/2016 11:32 1040 0.71 17.9 0.18
2016010973 2/25/2016 9:42 1040 7.90 0.81 19.6 0.14
2016011780 2/22/2016 11:17 1040 0.77 19.5 0.21
2016013922 3/2/2016 9:06 1040 0.74 19.6 0.16
2016014527 3/10/2016 8:30 1040 7.90 0.78 20.4 0.20
2016015643 3/9/2016 11:33 1040 0.75 21.2 0.12
2016017099 3/24/2016 9:20 1040 7.90 0.81 22.1 0.16
2016020391 4/7/2016 8:55 1040 7.80 0.67 22.9 0.10
2016021205 4/4/2016 11:41 1040 0.79 22.6 0.15
2016023623 4/13/2016 11:17 1040 0.61 23.4 0.11
2016024990 4/26/2016 9:17 1040 7.90 0.50 25.4 0.11
2016025001 4/26/2016 9:17 1040 7.90 0.50 25.4 0.11
2016025067 4/26/2016 9:17 1040 7.90 0.50 25.4 0.11
2016026259 4/25/2016 11:18 1040 0.59 25.3 0.16
2016028828 5/5/2016 11:16 1040 0.52 25.4 0.14
2016029443 5/12/2016 9:27 1040 7.80 0.47 25.8 0.10
2016030479 5/11/2016 11:13 1040 0.46 26.2 0.14
2016032413 5/19/2016 11:13 1040 0.43 27.3 0.12
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2016032572 5/26/2016 9:04 1040 7.80 0.48 27.1 0.09
2016035561 6/2/2016 11:15 1040 0.42 28.2 0.15
2016035611 6/9/2016 8:52 1040 7.90 0.32 28.8 0.13
2016038623 6/23/2016 8:56 1040 7.80 0.57 30.6 0.15
2016039620 6/20/2016 11:03 1040 0.56 30 0.24
2016041891 7/7/2016 9:41 1040 6.90 0.43 32.4 0.14
2016043697 7/6/2016 11:29 1040 0.38 32.4 0.12
2016046445 7/18/2016 11:07 1040 0.48 33.2 0.33
2016047681 7/26/2016 10:28 1040 0.45 32.8 0.10
2016048439 7/26/2016 10:28 1040 6.80 0.45 32.8 0.10
2016050227 8/1/2016 10:59 1040 0.58 33.2 0.14
2016051808 8/11/2016 9:57 1040 7.70 0.52 33.7 0.21
2016054021 8/15/2016 11:49 1040 0.54 33.9 0.15
2016055508 8/25/2016 9:48 1040 7.80 0.61 32.9 0.57
2016058482 9/8/2016 9:38 1040 7.80 0.59 31.8 0.15
2016059853 9/7/2016 11:30 1040 0.66 31.8 0.38
2016061832 9/22/2016 9:51 1040 7.80 0.65 30.6 0.13
2016062489 9/19/2016 11:38 1040 0.59 31.1 0.16
2016065415 10/6/2016 10:50 1040 7.70 0.56 29 0.15
2016066398 10/4/2016 11:45 1040 0.42 30.1 0.18
2016068502 10/12/2016 11:31 1040 0.64 29.3 0.16
2016069852 10/25/2016 10:08 1040 7.90 0.42 28.7 0.30
2016069861 10/25/2016 10:08 1040 7.90 0.42 28.7 0.30
2016071221 10/24/2016 11:37 1040 0.50 27.7 0.23
2016073585 11/2/2016 11:29 1040 0.63 27.2 0.16
2016073611 11/9/2016 10:08 1040 7.80 0.56 26.4 0.15
2016076333 11/14/2016 11:36 1040 0.63 25.1 0.17
2016078145 11/21/2016 11:12 1040 0.61 33.6 0.09
2016079156 12/1/2016 9:56 1040 7.90 0.72 22.1 0.14
2016081397 12/5/2016 12:12 1040 0.75 19.9 0.17
2016082530 12/14/2016 9:49 1040 8.10 0.67 19.7 0.16
2016084342 12/15/2016 10:48 1040 0.72 20.2 0.13
2016086811 12/27/2016 11:36 1040 0.50 20.2 0.29
2017000941 1/5/2017 10:39 1040 0.85 18.6 0.11
2017001273 1/12/2017 9:12 1040 7.80 0.67 17.2 0.23
2017002720 1/11/2017 11:48 1040 0.80 18.3 0.20
2017004285 1/24/2017 9:48 1040 8.00 0.73 17.6 0.25
2017004316 1/24/2017 9:48 1040 8.00 0.73 17.6 0.25
2017005335 1/23/2017 11:09 1040 0.67 17.8 0.16
2017008159 2/2/2017 11:36 1040 0.58 17.6 0.22
2017008715 2/9/2017 10:03 1040 7.80 0.54 18.2 0.37
2017009884 2/9/2017 10:03 1040 0.54 18.2 0.37
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2017011440 2/14/2017 11:39 1040 0.52 19.6 0.27
2017013356 2/23/2017 9:28 1040 7.80 0.32 18.7 0.20
2017016010 3/2/2017 11:19 1040 0.42 19.4 0.25
2017016381 3/9/2017 9:21 1040 7.70 0.20 19.6 0.33
2017017407 3/4/2017 6:35 001040
2017019153 3/14/2017 10:59 1040 0.32 21.2 0.16
2017020465 3/21/2017 10:13 1040 7.90 0.21 23 0.32
2017025073 4/6/2017 9:28 1040 7.90 0.40 23.5 0.27
2017025916 4/3/2017 11:29 1040 0.34 23.5 0.29
2017030131 4/25/2017 10:02 1040 7.90 0.23 25 0.49
2017030482 4/17/2017 11:21 1040 0.33 24.7 0.35
2017032521 4/24/2017 11:38 1040 0.20 25.2 0.27
2017034855 5/2/2017 11:50 1040 0.60 26.2 0.31
2017037192 5/11/2017 9:51 1040 7.80 0.32 26.3 0.52
2017037387 5/10/2017 11:23 1040 0.38 24.8 0.49
2017039032 5/23/2017 9:57 1040 7.90 0.40 28 0.53
2017040143 5/22/2017 11:31 1040 0.31 26.7 0.24
2017043044 6/1/2017 11:46 1040 0.71 28.6 0.45
2017043276 6/8/2017 10:11 1040 7.60 0.44 30.3 0.21
2017046159 6/14/2017 11:06 1040 0.58 30.2 0.28
2017047108 6/22/2017 9:40 1040 7.10 0.41 29.6 0.18
2017048357 6/21/2017 11:25 1040 0.55 29.3 0.31
2017049960 7/6/2017 9:34 1040 7.70 0.53 31.7 0.13
2017053627 7/11/2017 10:59 1040 0.69 31.8 0.13
2017055557 7/17/2017 11:41 1040 0.50 32.1 0.16
2017056528 7/25/2017 9:47 1040 7.90 0.32 33.5 0.19
2017056547 7/25/2017 9:47 1040 7.90 0.32 33.5 0.19
2017056982 7/20/2017 10:11 1040 0.55 33.3 0.13
2017061226 8/10/2017 8:55 1040 7.70 0.46 32.9 0.16
2017062549 8/9/2017 0:00 1040 0.66 32.4 0.15
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Appendix D
MODEL CALIBRATION GRAPHS

FINAL |
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Appendix E
WATER INFRASTRUCTURE UNIT COSTS

FINAL |



Pipeline Unit costs

8" (w/Hydrant) $163 228$
8" (no paving) $113 158$

12" (w/Hydrant) $182 254$
12" $154 216$
16" $179 251$
20" $236 330$
24" $266 372$
30" $352 493$
36" $437 612$

(ENR CCI =10678)

Pipeline Diameter 
(in)

Pipeline Construction Cost 
($/ft) Pipeline Project Cost ($/ft)



ENR PRESENT:

PROJECT : Integrated Utility Master Plan LOCATION FACTOR: 0.873

JOB # : 10490A.00 DATE : April-17

CLIENT : City of Avondale ENR : 10678

ELEMENT : Water Main Construction BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL
& LABOR SUB

UNIT
COST SUBTOTAL TOTAL

PIPE 12" Cl 52 Cldi Mj Pipe In Open Trench 1 LF $42.42 $0.00 42$              42$                  
TOTAL PIPING (per LF) $42.42

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.7 CY $4.16 $0.00 4$                3$                    
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$                  
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              10$                  
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.4 CY $11.79 $0.00 12$              5$                    
10% Site Specific Requirements 1 LS $3.24 $0.00 3$                3$                    

TOTAL EARTHWORK (per LF) $35.67

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$                    
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 3$                    

REPLACEMENT 4" Ac Paving On 8" Abc 0.6 SY $49.32 $3.95 $53.27 30$                  
TOTAL PAVING (per LF) $37.37

FITTINGS 12" 90° Cldi Mj Bend 2 EA $1,308.20 $0.00 $1,308.20 $2,616.39
& VALVES 12" Dimj  Awwa Butterfly Valve, No Op 1 EA $781.92 $0.00 $781.92 782$                

C.I. Valve Box 1 EA $1,309.15 $0.00 $1,309.15 1,309$             
Air Release Valve Assembly 1 EA $1,045.32 $0.00 $1,045.32 1,045$             

TOTAL (per Mile) 5,753$             
TOTAL FITTING & VALVES (per LF) $1.09

OVERHEAD (10%) $11.65
CONSTRUCTION PROFIT (6%) $6.99

SALES TAX (65% of above costs at 9.8%) $7.42
CONTINGENCY (10%) $11.65

GENERAL CONDITIONS (0%) $0.00
TOTAL CONSTRUCTION COST, LF $154.27

TOTAL PROJECT COST (1.4 times Const Cost), LF $215.98
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PROJECT : Integrated Utility Master Plan LOCATION FACTOR: 0.873

JOB # : 10490A.00 DATE : April-17

CLIENT : City of Avondale ENR : 10678

ELEMENT : Water Main Construction BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL
& LABOR SUB

UNIT
COST SUBTOTAL TOTAL

PIPE 12" Cl 52 Cldi Mj Pipe In Open Trench 1 LF $42.42 $0.00 42$              42$                  
TOTAL PIPING (per LF) $42.42

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.7 CY $4.16 $0.00 4$                3$                    
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$                  
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              10$                  
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.4 CY $11.79 $0.00 12$              5$                    
10% Site Specific Requirements 1 LS $3.24 $0.00 3$                3$                    

TOTAL EARTHWORK (per LF) $35.67

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$                    
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 3$                    

REPLACEMENT 4" Ac Paving On 8" Abc 0.6 SY $49.32 $3.95 $53.27 30$                  
TOTAL PAVING (per LF) $37.37

FITTINGS 12" 90° Cldi Mj Bend 2 EA $1,308.20 $0.00 $1,308.20 $2,616.39
& VALVES 12" Dimj  Awwa Butterfly Valve, No Op 1 EA $781.92 $0.00 $781.92 782$                

C.I. Valve Box 1 EA $1,309.15 $0.00 $1,309.15 1,309$             
Air Release Valve Assembly 1 EA $1,045.32 $0.00 $1,045.32 1,045$             

TOTAL (per 1/4 Mile) 5,753$             
TOTAL FITTING & VALVES (per LF) $4.36

TOTAL HYDRANT (per LF) $17.31

OVERHEAD (10%) $13.71
CONSTRUCTION PROFIT (6%) $8.23

SALES TAX (65% of above costs at 9.8%) $8.73
CONTINGENCY (10%) $13.71

GENERAL CONDITIONS (0%) $0.00
TOTAL CONSTRUCTION COST, LF $181.51

TOTAL PROJECT COST (1.4 times Const Cost), LF $254.12



ENR PRESENT:

PROJECT : Integrated Utility Master Plan LOCATION FACTOR: 0.873

JOB # : 10490A.00 DATE : April-17

CLIENT : City of Avondale ENR : 10678

ELEMENT : Water Main Construction BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL
& LABOR SUB

UNIT
COST SUBTOTAL TOTAL

PIPE 16" Cl 52 Cldi Mj Pipe In Open Trench 1 LF $53.59 $0.00 54$              54$                  
TOTAL PIPING (per LF) $53.59

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.9 CY $4.16 $0.00 4$                4$                    
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$                  
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              13$                  
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.6 CY $11.79 $0.00 12$              7$                    
10% Site Specific Requirements 1 LS $3.71 $0.00 4$                4$                    

TOTAL EARTHWORK (per LF) $40.86

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$                    
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 4$                    

REPLACEMENT 4" Ac Paving On 8" Abc 0.6 SY $49.32 $3.95 $53.27 32$                  
TOTAL PAVING (per LF) $39.56

FITTINGS 16" 90° Cldi Mj Bend 2 EA $2,176.57 $0.00 $2,176.57 $4,353.14
& VALVES 16" Dimj  Awwa Butterfly Valve, No Op 1 EA $1,209.12 $0.00 $1,209.12 1,209$             

C.I. Valve Box 1 EA $1,309.15 $0.00 $1,309.15 1,309$             
Air Release Valve Assembly 1 EA $1,045.32 $0.00 $1,045.32 1,045$             

TOTAL (per Mile) 7,917$             
TOTAL FITTING & VALVES (per LF) $1.50

OVERHEAD (10%) $13.55
CONSTRUCTION PROFIT (6%) $8.13

SALES TAX (65% of above costs at 9.8%) $8.63
CONTINGENCY (10%) $13.55

GENERAL CONDITIONS (0%) $0.00
TOTAL CONSTRUCTION COST, LF $179.37

TOTAL PROJECT COST (1.4 times Const Cost), LF $251.12



PROJECT : Integrated Utility Master Plan LOCATION FACTOR: 0.873

JOB # : 10490A.00 DATE : April-17

CLIENT : City of Avondale ENR : 10678

ELEMENT : Water Main Construction BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL
& LABOR SUB

UNIT
COST SUBTOTAL TOTAL

PIPE 24" Cl 52 Cldi Mj  Pipe In Open Trench 1 LF $107.19 $0.00 107$            107$               
TOTAL PIPING (per LF) $107.19

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class B 
(Medium Digging), 0-16' D 1.0 CY $4.16 $0.00 4$               4$                   
Trench Bracing, 3' W X 10' D, Wood Planks & X-
Bracing 1.0 LF $13.97 $0.00 14$             14$                 
Imported Pipe Bed & Zone/Confined Structure 
Backfill, Class A Material 0.3 CY $54.10 $0.00 54$             18$                 
Native Trench Backfill/Unconfined Struct. Bf, 
Class A Material 0.6 CY $11.79 $0.00 12$             7$                   
10% Site Specific Requirements 1 LS $4.30 $0.00 4$               4$                   

TOTAL EARTHWORK (per LF) $47.32

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$               4$                   
DEMO & Remove 4"-6" Asphalt Pavement 0.7 SY $5.46 $0.48 $5.94 4$                   

REPLACEMENT 4" Ac Paving On 8" Abc 0.7 SY $49.32 $3.95 $53.27 36$                 
TOTAL PAVING (per LF) $43.95

FITTINGS 24" 90° Cldi Mj Bend 2 EA $4,085.30 $0.00 $4,085.30 $8,170.60
& VALVES 24" 150# Fxf Awwa Butterfly Valve, No Op 1 EA $8,992.15 $0.00 $8,992.15 2,514$            

C.I. Valve Box 1 EA $1,309.15 $0.00 $1,309.15 1,309$            
Air Release Valve Assembly 1 EA $1,045.32 $0.00 $1,045.32 1,045$            

TOTAL (per Mile) 13,039$           
TOTAL FITTING & VALVES (per LF) $2.47

OVERHEAD (10%) $20.09
CONSTRUCTION PROFIT (6%) $12.06

SALES TAX (65% of above costs at 9.8%) $12.80
CONTINGENCY (10%) $20.09

GENERAL CONDITIONS (0%) $0.00
TOTAL CONSTRUCTION COST, LF $265.96

TOTAL PROJECT COST (1.4 times Const Cost), LF $372.34



BOOSTER STATIONS - ESTIMATED CONSTRUCTION COSTS

1.5 2 1,400 $1,416,000 1,982,000$ $0.94
2 2 1,400 $1,711,000 2,395,000$ $0.86
3 3 2,800 $2,012,000 2,817,000$ $0.67
4 3 2,800 $2,160,000 3,024,000$ $0.54
6 4 4,200 $2,559,000 3,583,000$ $0.43
8 5 5,600 $3,345,000 4,683,000$ $0.42
10 4 7,000 $3,846,000 5,384,000$ $0.38
12 4 8,400 $4,203,000 5,884,000$ $0.35
16 5 11,200 $5,160,000 7,224,000$ $0.32

Dollars
Per

Gallon
($/gal)

Project Cost 
($)Size (mgd) Number of 

Pumps

Firm 
Capacity 

(gpm)

Construction Cost 
($)



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 4 MGD BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization (10%) 1 LS 128,854.28$            128,854$                 

2 Material Testing 1 LS 3,466.88$                3,467$                     

3 Piping - 16" MJ DIP 300 LF 55.06$                     16,518$                   

4 16" DIP MJ Fittings 4 EA 3,079.59$                12,318$                   

5 125 hp Vertical Turbine Pump w/ Pump Can 3 EA 53,760.00$              161,280$                 

6 12" Discharge Piping FL DIP (10 FT per pump) 3 EA 1,072.97$                3,219$                     

7 12" FL Check Valve 3 EA 5,801.99$                17,406$                   

8 12" FL BFV 3 EA 3,120.98$                9,363$                     

9 16" DIP FL Fittings 4 EA 3,079.59$                12,318$                   

10 16" DIP FL Pipe - Manifold 30 LF 181.04$                   5,431$                     

11 12" Flowmeter 1 EA 8,288.88$                8,289$                     

12 16" Reducers 2 EA 1,066.57$                2,133$                     

13 16" FL BFVs 2 EA 2,576.86$                5,154$                     

14 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                16,641$                   

15 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                   4,680$                     

16 Misc Pipe Supports 1 LS 1,920.00$                1,920$                     

17 Chlorine Fiberglass Enclosure 1 LS 8,960.00$                8,960$                     

18 Chlorine Building Slab (6'x6'x8") 1 CY 317.37$                   317$                        

19 Chlorine Equipment & Piping 1 LS 4,480.00$                4,480$                     

20 5,000 gallon hydromatic tank w/ air comp & controls 1 LS 232,974.55$            232,975$                 

21 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                   4,680$                     

22 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 307,576.80$            307,577$                 

23 125 hp Motor VFDs 3 EA 45,762.86$              137,289$                 

24 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$              69,338$                   

25 Emergency Generator w/ Fuel Tank 1 LS 79,599.64$              79,600$                   

26 Generator Pad (15'x20'x18") 17 CY 624.04$                   10,609$                   

27 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$              27,735$                   

28 Pole  & Base 1 LS 693.38$                   693$                        

29 Security Allowance 1 LS 10,400.65$              10,401$                   

30 Site Lighting 4 EA 3,882.91$                15,532$                   

31 Access Gate 1 EA 2,080.13$                2,080$                     

32 CMU Wall 590 LF 140.73$                   83,033$                   

33 Site 4" ABC Finish 21780 SF 0.43$                       9,363$                     

34 Concrete Drive 1 EA 1,386.75$                1,387$                     

35 Asphalt Driveway 1 LS 2,357.48$                2,357$                     

36 Contractor Overhead & Profit (16%) 226,783.53$            

37 Sales Tax (65% of above costs at 9.8%) 90,288.19$              

38 Contingency (15%) 212,609.56$            

39 General Conditions (15%) 212,609.56$            

TOTAL CONSTRUCTION COST 2,160,000.00$         

TOTAL PROJECT COST 3,024,000.00$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 4,400 GPM BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 152,658.38$             152,658.38$            

2 Material Testing 1 LS 3,466.88$                 3,466.88$                

3 Piping - 20" MJ DIP 300 LF 72.38$                      21,714.00$              

4 20" DIP MJ Fittings 4 EA 4,947.11$                 19,788.43$              

5 125 hp Vertical Turbine Pump w/ Pump Can 4 EA 58,243.64$               232,974.55$            

6 12" Discharge Piping FL DIP (10 FT per pump) 4 EA 2,919.89$                 11,679.57$              

7 12" FL Check Valve 4 EA 5,801.99$                 23,207.94$              

8 12" FL BFV 4 EA 1,954.96$                 7,819.83$                

9 20" DIP FL Fittings 4 EA 5,817.68$                 23,270.74$              

10 20" DIP FL Pipe - Manifold 30 LF 283.53$                    8,505.94$                

11 20" Flowmeter 1 EA 16,409.97$               16,409.97$              

12 20" Reducers 2 EA 1,488.06$                 2,976.12$                

13 20" Fxf BFVs 2 EA 7,696.75$                 15,393.49$              

14 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                 16,641.04$              

15 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

16 Misc Pipe Supports 1 LS 2,080.13$                 2,080.13$                

17 Chlorine Fiberglass Enclosure 1 LS 9,707.27$                 9,707.27$                

18 Chlorine Building Slab (6'x6'x8") 1 CY 440.11$                    440.11$                   

19 Chlorine Equipment & Piping 1 LS 4,853.64$                 4,853.64$                

20 5,000 gallon hydromatic tank w/ air comp & controls 1 LS 173,275.20$             173,275.20$            

21 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

22 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 359,222.74$             359,222.74$            

23 125 hp Motor VFDs 4 EA 45,762.86$               183,051.43$            

24 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$               69,337.66$              

25 Emergency Generator w/ Fuel Tank 1 LS 145,609.09$             145,609.09$            

26 Generator Pad (15'x20'x18") 17 CY 624.04$                    10,608.66$              

27 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$               27,735.06$              

28 Pole  & Base 1 LS 693.38$                    693.38$                   

29 Security Allowance 1 LS 10,400.65$               10,400.65$              

30 Site Lighting 4 EA 3,882.91$                 15,531.64$              

31 Access Gate 1 EA 2,080.13$                 2,080.13$                

32 CMU Wall 590 LF 145.15$                    85,640.62$              

33 Site 4" ABC Finish 21780 SF 0.43$                        9,363.08$                

34 Concrete Drive 1 EA 1,386.75$                 1,386.75$                

35 Asphalt Driveway 1 LS 2,357.48$                 2,357.48$                

36 Contractor Overhead & Profit (16%) 268,678.75$            

37 Sales Tax (65% of above costs at 9.8%) 106,967.73$            

38 Contingency (15%) 251,886.33$            

39 General Conditions (15%) 251,886.33$            

TOTAL CONSTRUCTION COST 2,559,000.00$         

TOTAL PROJECT COST 3,582,600.00$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 8 MGD BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization (10%) 1 LS 167,496.24$             167,496$                 

2 Material Testing 1 LS 3,466.88$                 3,467$                     

3 Piping - 24" MJ DIP 300 LF 108.47$                    32,541$                   

4 24" DIP MJ Fittings 4 EA 6,380.72$                 25,523$                   

5 125 hp Vertical Turbine Pump w/ Pump Can 5 EA 58,243.64$               291,218$                 

6 12" Discharge Piping FL DIP (10 FT per pump) 5 EA 2,919.89$                 14,599$                   

7 12" FL Check Valve 5 EA 5,801.99$                 29,010$                   

8 12" FL BFV 5 EA 1,954.96$                 9,775$                     

9 24" DIP FL Fittings 4 EA 4,745.67$                 18,983$                   

10 24" DIP FL Pipe - Manifold 30 LF 291.99$                    8,760$                     

11 20" Flowmeter 1 EA 17,778.58$               17,779$                   

12 24" Reducers 2 EA 1,909.55$                 3,819$                     

13 24" FL BFVs 2 EA 5,642.90$                 11,286$                   

14 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                 16,641$                   

15 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                    4,680$                     

16 Misc Pipe Supports 1 LS 2,080.13$                 2,080$                     

17 5,000 gallon hydromatic tank w/ air comp & controls 1 LS 232,974.55$             232,975$                 

18 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                    4,680$                     

19 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 425,309.38$             425,309$                 

20 125 hp Motor VFDs 5 EA 45,762.86$               228,814$                 

21 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$               69,338$                   

22 Emergency Generator w/ Fuel Tank 1 LS 145,609.09$             145,609$                 

23 Generator Pad (15'x20'x18") 17 CY 624.04$                    10,609$                   

24 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$               27,735$                   

25 Pole  & Base 1 LS 693.38$                    693$                        

26 Security Allowance 1 LS 10,400.65$               10,401$                   

27 Site Lighting 4 EA 3,882.91$                 15,532$                   

28 Site 4" ABC Finish 21780 SF 0.43$                        9,363$                     

29 Concrete Drive 1 EA 1,386.75$                 1,387$                     

30 Asphalt Driveway 1 LS 2,357.48$                 2,357$                     

31 20% Site Specific Requirements 368,491.72$            

32 Contractor Overhead & Profit (16%) 353,752.05$            

33 Sales Tax (65% of above costs at 9.8%) 117,364.61$            

34 Contingency (15%) 331,642.55$            

35 General Conditions (15%) 331,642.55$            

TOTAL CONSTRUCTION COST 3,345,000.00$         

TOTAL PROJECT COST 4,683,000.00$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 10 MGD BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization (10%) 1 LS 151,786.39$             151,786.39$             

2 Material Testing 1 LS 3,466.88$                 3,466.88$                

3 Piping - 24" MJ DIP 300 LF 108.47$                    32,541.00$               

4 24" DIP MJ Fittings 4 EA 6,380.72$                 25,522.86$               

5 250hp Vertical Turbine Pump w/ Pump Can 3 EA 72,804.55$               218,413.64$             

6 125 hp Vertical Turbine Pump w/ Pump Can 1 EA 58,243.64$               58,243.64$               

7 16" Discharge Piping FL DIP (10 FT per pump) 4 EA 1,270.89$                 5,083.56$                

8 16" FL Check Valve 4 EA 18,981.24$               75,924.94$               

9 16" FL BFV 4 EA 5,058.66$                 20,234.62$               

10 24" DIP FL Fittings 4 EA 6,380.72$                 25,522.86$               

11 24" DIP FL Pipe - Manifold 30 LF 291.99$                    8,759.68$                

12 20" Flowmeter 1 EA 17,778.58$               17,778.58$               

13 24" Reducers 2 EA 2,118.45$                 4,236.91$                

14 24" FL BFVs 2 EA 5,642.90$                 11,285.81$               

15 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                 16,641.04$               

16 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

17 Misc Pipe Supports 1 LS 2,080.13$                 2,080.13$                

18 Chlorine Fiberglass Enclosure 1 LS 9,707.27$                 9,707.27$                

19 Chlorine Building Slab (6'x6'x8") 1 CY 327.34$                    327.34$                   

20 Chlorine Equipment & Piping 1 LS 4,853.64$                 4,853.64$                

21 10,000 gallon hydromatic tank w/ air comp & controls 1 LS 216,594.00$             216,594.00$             

22 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

23 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 517,033.50$             517,033.50$             

24 250 hp Motor VFDs 3 EA 138,675.32$             416,025.97$             

25 125 hp Motor VFDs 1 EA 45,762.86$               45,762.86$               

26 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$               69,337.66$               

27 Emergency Generator w/ Fuel Tank 1 LS 159,199.27$             159,199.27$             

28 Generator Pad (15'x20'x18") 17 CY 624.04$                    10,608.66$               

29 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$               27,735.06$               

30 Pole  & Base 1 LS 693.38$                    693.38$                   

31 Security Allowance 1 LS 10,400.65$               10,400.65$               

32 Site Lighting 4 EA 3,882.91$                 15,531.64$               

33 Access Gate 1 EA 2,080.13$                 2,080.13$                

34 CMU Wall 590 LF 140.73$                    83,033.37$               

35 Site 4" ABC Finish 21780 SF 0.43$                        9,363.08$                

36 Concrete Drive 1 EA 1,386.75$                 1,386.75$                

37 Asphalt Driveway 1 LS 2,357.48$                 2,357.48$                

38 20% Site Specific Requirements 358,771$                 

39 Contractor Overhead & Profit (16%) 366,226.38$             

40 Sales Tax (65% of above costs at 9.8%) 145,565.37$             

41 Contingency (15%) 343,337.23$             

42 General Conditions (15%) 343,337.23$             

TOTAL CONSTRUCTION COST 3,846,000.00$          

TOTAL PROJECT COST 5,384,400.00$          

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 12 MGD BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization (10%) 1 LS 221,684.31$             221,684.31$            

2 Material Testing 1 LS 3,466.88$                 3,466.88$                

3 Piping - 24" MJ DIP 300 LF 108.47$                    32,541.00$              

4 24" DIP MJ Fittings 4 EA 6,380.72$                 25,522.86$              

5 250 hp Vertical Turbine Pump w/ Pump Can 4 EA 72,804.55$               291,218.18$            

6 16" Discharge Piping FL DIP (10 FT per pump) 4 EA 1,544.52$                 6,178.09$                

7 16" FL Check Valve 4 EA 18,981.24$               75,924.94$              

8 16" FL BFV 4 EA 5,058.66$                 20,234.62$              

9 24" DIP FL Fittings 4 EA 6,380.72$                 25,522.86$              

10 24" DIP FL Pipe - Manifold 30 LF 291.99$                    8,759.68$                

11 20" Flowmeter 1 EA 17,778.58$               17,778.58$              

12 24" Reducers 2 EA 2,118.45$                 4,236.91$                

13 24" FL BFVs 2 EA 5,642.90$                 11,285.81$              

14 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                 16,641.04$              

15 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

16 Misc Pipe Supports 1 LS 2,080.13$                 2,080.13$                

17 10,000 gallon hydromatic tank w/ air comp & controls 1 LS 216,594.00$             216,594.00$            

18 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                    4,680.29$                

19 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 570,226.02$             570,226.02$            

20 250 hp Motor VFDs 4 EA 138,675.32$             554,701.30$            

21 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$               69,337.66$              

22 Emergency Generator w/ Fuel Tank 1 LS 184,438.18$             184,438.18$            

23 Generator Pad (15'x20'x18") 17 CY 624.04$                    10,608.66$              

24 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$               27,735.06$              

25 Pole  & Base 1 LS 693.38$                    693.38$                   

26 Security Allowance 1 LS 10,400.65$               10,400.65$              

27 Site Lighting 4 EA 3,882.91$                 15,531.64$              

28 Access Gate 1 EA 2,080.13$                 2,080.13$                

29 Concrete Drive 1 EA 1,386.75$                 1,386.75$                

30 Asphalt Driveway 1 LS 2,357.48$                 2,357.48$                

31 20% Site Specific Requirements 487,705.48$            

32 Contractor Overhead & Profit (16%) 390,164.38$            

33 Sales Tax (65% of above costs at 9.8%) 155,334.19$            

34 Contingency (15%) 365,779.11$            

35 General Conditions (15%) 365,779.11$            

TOTAL CONSTRUCTION COST 4,203,000.00$         

TOTAL PROJECT COST 5,884,200.00$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 16 MGD BOOSTER STATION ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization (10%) 1 LS 279,567.69$              279,567.69$

2 Material Testing 1 LS 3,466.88$                  3,466.88$

3 Piping - 24" MJ DIP 300 LF 108.47$                     32,541.00$

4 24" DIP MJ Fittings 4 EA 6,380.72$                  25,522.86$

5 250 hp Vertical Turbine Pump w/ Pump Can 5 EA 72,804.55$                364,022.73$

6 16" Discharge Piping FL DIP (10 FT per pump) 5 EA 1,544.51$                  7,722.57$

7 16" FL Check Valve 5 EA 18,981.15$                94,905.75$

8 16" FL BFV 5 EA 5,058.63$                  25,293.17$

9 30" DIP FL Fittings 4 EA 11,208.16$                44,832.62$

10 30" DIP FL Pipe - Manifold 30 LF 726.53$                     21,796.02$

11 24" Flowmeter 1 EA 21,513.76$                21,513.76$

12 30" Reducers 2 EA 3,468.25$                  6,936.51$

13 30" FL BFVs 2 EA 9,831.93$                  19,663.86$

14 Pressure Transmitters and Instrumentation 2 LS 8,320.52$                  16,641.04$

15 Piping Support Pad - (10'x20'x12") 7.5 CY 624.04$                     4,680.29$

16 Misc Pipe Supports 1 LS 3,466.88$                  3,466.88$

17 Chlorine Fiberglass Enclosure 1 LS 9,707.27$                  9,707.27$

18 Chlorine Building Slab (6'x6'x8") 1 CY 624.04$                     624.04$

19 Chlorine Equipment & Piping 1 LS 4,853.64$                  4,853.64$

20 10,000 gallon hydromatic tank w/ air comp & controls 1 LS 216,593.02$              216,593.02$

21 Tank and A/C Pad (10'x20'x12") 7.5 CY 624.04$                     4,680.29$

22 Electrical Service, Swichgear, Panels, Wiring, and Conduit 1 LS 688,495.32$              688,495.32$

23 250 hp Motor VFDs 5 EA 138,675.32$              693,376.62$

24 Electrical Pre-Cast Vault/Buidling 1 LS 69,337.66$                69,337.66$

25 Emergency Generator w/ Fuel Tank 1 LS 252,389.09$              252,389.09$

26 Generator Pad (15'x20'x18") 17 CY 624.04$                     10,608.66$

27 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$                27,735.06$

28 Pole  & Base 1 LS 693.38$                     693.38$

29 Security Allowance 1 LS 10,400.65$                10,400.65$

30 Site Lighting 4 EA 3,882.91$                  15,531.64$

31 Access Gate 1 EA 2,080.13$                  2,080.13$

32 CMU Wall 590 LF 140.27$                     82,759.16$

33 Site 4" ABC Finish 21780 SF 0.42$                         9,061.05$

34 Concrete Drive 1 EA 1,386.75$                  1,386.75$

35 Asphalt Driveway 1 LS 2,357.48$                  2,357.48$

36 20% Site Specific Requirements 474,025$

37 Contractor Overhead & Profit (16%) 492,039.13$

38 Sales Tax (65% of above costs at 9.8%) 195,893.08$

39 Contingency (15%) 461,286.68$

35 General Conditions (15%) 461,286.68$

TOTAL CONSTRUCTION COST 5,160,000.00$

TOTAL PROJECT COST 7,224,000.00$

BCC

1-May-17



Above ground steel storage tank and appurtenances unit costs

1 16 103 $2,078,000 2,909,000$
1.5 16 126 $2,400,000 3,360,000$
2 24 119 $2,744,000 3,842,000$

2.5 24 133 $3,234,000 4,528,000$
3 24 146 $3,711,000 5,195,000$

3.5 24 158 $4,147,000 5,806,000$
4 24 168 $4,625,000 6,475,000$

4.5 24 179 $5,067,000 7,094,000$
5 32 163 $5,515,000 7,721,000$
8 32 206 $8,059,000 11,283,000$

(ENR CCI =10678)

Project Cost 
($)

Tank DimensionsTank Volume 
(MG) Height 

(ft)
Diameter 

(ft)

Construction Cost 
($)



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 1 MG Tank ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,470$                       3,470$                 

2 Site Grading 10000 CY 48$                            479,100$             

3 Piping - 24" MJ DIP 300 LF 110$                          32,500$               

4 24" DIP MJ Fittings 8 EA 6,400$                       51,000$               

5 24" DIP Valve 3 EA 6,700$                       20,100$               

6 Backfill 2800 CY 10$                            28,000$               

7 Vapor Barrier 8000 SF 1$                              3,880$                 

8 1.0 MG Steel Tank 1 LS 725,500$                  725,500$             

9 Level Transmitter and Instrumentation 1 LS 10,400$                    10,400$               

10 Tank Painting 3650 SF 2.60$                         9,600$                 

11 Contractor Overhead & Profit (16%) 218,170$             

12 Sales Tax (65% of above costs at 9.8%) 86,860$               

13 Contingency (15%) 204,530$             

14 General Conditions (15%) 204,530$             

TOTAL CONSTRUCTION COST 2,078,000$          

TOTAL PROJECT COST 2,909,000$          

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 2 MG TANK ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,466.88$                3,466.88$             

2 Site Grading 10000 CY 47.91$                     479,123.25$         

3 Piping - 24" MJ DIP 300 LF 108.47$                   32,541.00$           

4 24" DIP MJ Fittings 8 EA 6,380.45$                51,043.61$           

5 24" DIP Valve 3 EA 6,697.71$                20,093.14$           

6 Backfill 4150 CY 10.00$                     41,500.00$           

7 Vapor Barrier 10600 SF 0.49$                       5,144.85$             

8 2 MG Steel Tank 1 LS 1,148,000.00$          1,148,000.00$      

9 Level Transmitter and Instrumentation 1 LS 10,400.65$               10,400.65$           

10 Tank Painting 3650 SF 2.63$                       9,617.13$             

11 Contractor Overhead & Profit (16%) 288,150$              

12 Sales Tax (65% of above costs at 9.8%) 114,720$              

13 Contingency (15%) 270,140$              

14 General Conditions (15%) 270,140$              

TOTAL CONSTRUCTION COST 2,744,000$           

TOTAL PROJECT COST 3,842,000$           

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 3.0 MG TANK ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,466.88$              3,466.88$                

2 Site Grading 10,000 CY 47.91$                   479,123.25$            

3 Piping - 24" MJ DIP 300 LF 83.80$                   25,140.41$              

4 24" DIP MJ Fittings 8 EA 6,380.45$              51,043.61$              

5 24" DIP Valve 3 EA 17,547.83$            52,643.49$              

6 Backfill 5,500 CY 10.00$                   55,000.00$              

7 Vapor Barrier 14,300 SF 0.49$                     6,940.70$                

8 3.0 MG Steel Tank 1 LS 1,740,500.00$       1,740,500.00$         

9 Level Transmitter and Instrumentation 1 LS 10,400.65$            10,400.65$              

10 Tank Painting 4,240 SF 2.63$                     11,171.68$              

11 Contractor Overhead & Profit (16%) 389,670$                 

12 Sales Tax (65% of above costs at 9.8%) 155,140$                 

13 Contingency (15%) 365,310$                 

14 General Conditions (15%) 365,310$                 

TOTAL CONSTRUCTION COST 3,711,000$              

TOTAL PROJECT COST 5,195,000$              

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 4.0 MG TANK ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,466.88$              3,466.88$                

2 Site Grading 10,000 CY 47.91$                   479,123.25$            

3 Piping - 24" MJ DIP 300 LF 108.47$                 32,541.00$              

4 24" DIP MJ Fittings 8 EA 6,380.45$              51,043.61$              

5 24" DIP Valve 3 EA 12,880.27$            38,640.81$              

6 Backfill 6,630 CY 10.00$                   66,300.00$              

7 Vapor Barrier 17,700 SF 0.49$                     8,590.94$                

8 4.0 MG Steel Tank 1 LS 2,333,000.00$       2,333,000.00$         

9 Level Transmitter and Instrumentation 1 LS 10,400.65$            10,400.65$              

10 Tank Painting 4,700 SF 2.63$                     12,383.71$              

11 Contractor Overhead & Profit (16%) 485,680$                 

12 Sales Tax (65% of above costs at 9.8%) 193,360$                 

13 Contingency (15%) 455,320$                 

14 General Conditions (15%) 455,320$                 

TOTAL CONSTRUCTION COST 4,625,000$              

TOTAL PROJECT COST 6,475,000$              

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 5.0 MG TANK ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,466.88$             3,466.88$               

2 Site Grading 10,000 CY 47.91$                  479,123.25$           

3 Piping - 24" MJ DIP 300 LF 108.47$                32,541.00$             

4 24" DIP MJ Fittings 8 EA 6,380.45$             51,043.61$             

5 24" DIP Valve 3 EA 24,769.85$           74,309.54$             

6 Backfill 7,540 CY 10.00$                  75,400.00$             

7 Vapor Barrier 21,400 SF 0.49$                    10,386.78$             

8 5.0 MG Steel Tank 1 LS 2,869,000.00$      2,869,000.00$         

9 Level Transmitter and Instrumentation 1 LS 10,400.65$           10,400.65$             

10 Tank Painting 5,190 SF 2.63$                    13,674.77$             

11 Contractor Overhead & Profit (16%) 579,100$                

12 Sales Tax (65% of above costs at 9.8%) 230,550$                

13 Contingency (15%) 542,900$                

14 General Conditions (15%) 542,900$                

TOTAL CONSTRUCTION COST 5,515,000$             

TOTAL PROJECT COST 7,721,000$             

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: 8.0 MG TANK ESTIMATOR:

JOB NO.: 10490A.00 DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Material Test 1 LS 3,466.88$                3,466.88$                

2 Site Grading 10,000 CY 47.91$                     479,123.25$            

3 Piping - 24" MJ DIP 300 LF 108.47$                   32,541.00$              

4 24" DIP MJ Fittings 8 EA 6,380.45$                51,043.61$              

5 24" DIP Valve 3 EA 34,349.66$              103,048.99$            

6 Backfill 10,360 CY 10.00$                     103,600.00$            

7 Vapor Barrier 30,480 SF 0.49$                       14,793.88$              

8 8.0 MG Tank Construction 1 LS 4,475,000.00$         4,475,000.00$         

9 Level Transmitter and Instrumentation 1 LS 10,400.65$              10,400.65$              

10 Tank Painting 6,190 SF 2.63$                       16,309.60$              

11 Contractor Overhead & Profit (16%) 846,290$                 

12 Sales Tax (65% of above costs at 9.8%) 336,930$                 

13 Contingency (15%) 793,400$                 

14 General Conditions (15%) 793,400$                 

TOTAL CONSTRUCTION COST 8,059,000$              

TOTAL PROJECT COST 11,283,000$            

BCC

1-May-17



Well Unit Costs

750 1100 $1,046,000 895,000$               1,941,000$           $2,717,000
1400 1100 $1,544,000 1,298,000$            2,842,000$           $3,979,000

(ENR CCI =10678)

Project Cost 
($)

 Flowrate 
(gpm)

 Depth 
(ft)

 Drilling Cost 
($)

Equipping Cost 
($)

Well Construction 
Cost
($)



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: DRILL WELL - 700 FT DEEP ESTIMATOR:

JOB NO.: Integrated Utility Master Plan DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 62,428.96$              62,428.96$             

2 Well Drilling 700 LF 152.54$                   106,780.00$           

3 Casing & Gravel Pack Installation 500 LF 485.36$                   242,681.82$           

4 Stainless Steel Screen & Gravel Pack Installation 200 LF 763.97$                   152,793.50$           

5 Well Logging and Sampling 1 LS 69,337.66$              69,337.66$             

6 Well Development and Testing 1 LS 52,696.62$              52,696.62$             

7 Contractor Overhead & Profit (16%) 109,870$                

8 Sales Tax (65% of above costs at 9.8%) 43,740$                  

9 Contingency (15%) 103,010$                

10 General Conditions (15%) 103,010$                

Construction Cost 1,046,000$             

Project Cost 1,464,000$             

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: WELL SITE - 150 HP, 750 GPM ESTIMATOR:

JOB NO.: Integrated Utility Master Plan DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 53,423.77$               53,423.77$               

2 150HP Well Pump & 400 ft Pipe Column 1 LS 104,006.49$             104,006.49$             

3 Well Pad (6' x 6'  12") 1.5 CY 624.04$                    936.06$                    

4 Piping Support Pad - (6'x12'x8") 1.75 CY 624.04$                    1,092.07$                 

5 Piping - 10" MJ DIP & Excavation 300 LF 121.07$                    1,092.07$                 

6 10" DIP MJ Fittings 8 EA 2,047.71$                 16,381.66$               

7 10" DIP BF Valve 2 EA 2,480.28$                 4,960.56$                 

8 10" DIP Check Valve 2 EA 5,147.27$                 10,294.54$               

9 Misc Pipe Supports 1 LS 693.38$                    693.38$                    

10 Shade Cover over Electrical Equipment 200 SF 27.74$                       5,547.01$                 

11 Electrical Equipment Slab (10' x 20' x 8") 5 CY 554.70$                    2,773.51$                 

12 Electrical Serivce, Conduit & Wiring 1 LS 312,019.48$             312,019.48$             

13 RTU in NEMA Enclosure with Antenna 1 LS 27,735.06$               27,735.06$               

14 Pole  & Base 1 LS 693.38$                    693.38$                    

15 Flow Meter, Transmitter and Instrumentation 2 LS 18,845.98$               37,691.95$               

16 Equipment Testing & Start-up 1 LS 8,320.52$                 8,320.52$                 

17 Contractor Overhead & Profit (16%) 94,030$                    

18 Sales Tax (65% of above costs at 9.8%) 37,430$                    

19 Contingency (15%) 88,150$                    

20 General Conditions (15%) 88,150$                    

TOTAL CONSTRUCTION COST 895,000$                  

TOTAL PROJECT COST 1,253,000$               

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: DRILL WELL - 1100 FT DEEP ESTIMATOR:

JOB NO.: Integrated Utility Master Plan DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 92,100$                 92,100$              

2 Well Drilling 1100 LF 150$                      167,800$            

3 Casing & Gravel Pack Installation 900 LF 490$                      436,800$            

4 Stainless Steel Screen & Gravel Pack Installation 200 LF 760$                      152,800$            

5 Well Logging and Sampling 1 LS 90,100$                 90,100$              

6 Well Development and Testing 1 LS 73,500$                 73,500$              

7 Contractor Overhead & Profit (16%) 162,100$            

8 Sales Tax (65% of above costs at 9.8%) 64,530$              

9 Contingency (15%) 151,970$            

10 General Conditions (15%) 151,970$            

TOTAL CONSTRUCTION COST 1,544,000$         

TOTAL PROJECT COST 2,162,000$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: DRILL WELL - 1000 FT DEEP - Stainless Steel ESTIMATOR:

JOB NO.: Integrated Utility Master Plan DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 94,700$                 94,700$              

2 Well Drilling - 26-in Borehole 1000 LF 150$                      152,500$            

3 16-in SS Casing & Screen, .312-in Wall Thickness 980 LF 540$                      533,500$            

4 Gravel Pack & Annular Material 1000 LF 98$                        97,600$              

5 Well Logging and Sampling 1 LS 90,100$                 90,100$              

6 Well Development and Testing 1 LS 73,500$                 73,500$              

7 Contractor Overhead & Profit (16%) 166,700$            

8 Sales Tax (65% of above costs at 9.8%) 66,370$              

9 Contingency (15%) 156,290$            

10 General Conditions (15%) 156,290$            

TOTAL CONSTRUCTION COST 1,588,000$         

TOTAL PROJECT COST 2,223,000$         

BCC

1-May-17



ENR for Apr-2017 10678

COST ESTIMATE

PROJECT: WELL SITE - 400 HP, 1400 GPM ESTIMATOR:

JOB NO.: Integrated Utility Master Plan DATE:

CLIENT: City of Avondale

ITEM NO. DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

1 Mobilization and Demobilization 1 LS 76,700$                 76,700$              

2 400HP Well Pump & 900 ft Pipe Column 1 LS 148,400$               148,400$            

3 Well Pad (6' x 6'  12") 1.5 CY 620$                      940$                   

4 Piping Support Pad - (6'x12'x8") 1.75 CY 620$                      1,090$                

5 Piping - 12" MJ DIP & Excavation 300 LF 250$                      74,700$              

6 12" DIP MJ Fittings 8 EA 2,370$                   19,000$              

7 12" DIP Valve 2 EA 4,330$                   8,700$                

8 12" DIP Check Valve 2 EA 8,000$                   16,100$              

9 Misc Pipe Supports 1 LS 690$                      690$                   

10 Shade Cover over Electrical Equipment 200 SF 28$                        5,500$                

11 Electrical Equipment Slab (10' x 20' x 8") 5 CY 550$                      2,770$                

12 Electrical Serivce, Conduit & Wiring 1 LS 346,700$               346,700$            

13 RTU in NEMA Enclosure with Antenna 1 LS 27,700$                 27,700$              

14 Pole  & Base 1 LS 690$                      690$                   

15 Flow Meter, Transmitter and Instrumentation 2 LS 18,800$                 37,700$              

16 Security Allowance 1 LS 10,400.00$            10,400$              

17 Site Lighting 4 EA 3,880.00$              15,500$              

18 Access Gate 1 EA 2,080.00$              2,080$                

19 CMU Wall 300 LF 140.00$                 42,100$              

20 Site 4" ABC Finish 5625 SF 0.40$                     2,340$                

21 Concrete Drive 1 EA 1,390.00$              1,390$                

22 Asphalt Driveway 1 LS 2,360.00$              2,360$                

23 Equipment Testing & Start-up 1 LS 8,300.00$              8,300$                

24 Contractor Overhead & Profit (16%) 136,300$            

25 Sales Tax (65% of above costs at 9.8%) 54,260$              

29 Contingency (15%) 127,780$            

30 General Conditions (15%) 127,780$            

TOTAL CONSTRUCTION COST 1,298,000$         

TOTAL PROJECT COST 1,817,000$         

BCC

1-May-17



Well Treatment Unit Costs

Biological Filtration $1.40 $1.96 $0.35
Adsorption $1.40 $1.96 $0.38
Coagulation Filtration 
(w/ residuals handling) $1.30 $1.82 $0.65

Ion Exchange $1.80 $2.52 $0.95

Reverse Osmosis $2.50
+ Brine Management

 $3.50 
+ Brine Management 

$1.00
+ Brine Management

Electrodialysis Reversal $2.50
+ Brine Management

 $3.50 
+ Brine Management 

$1.00
+ Brine Management

Evaporation Pond

$100,000 per acre for 
Pond Construction;

$150,000 per acre for land 
acquisistion

$140,000 per acre for 
Pond Construction;

$150,000 per acre for 
land acquisistion

1% of construction 
costs per year

Project Costs includ the following components:
Engineering: 10%; Construction Service: 10%; Admin: 10%; Contingency: 10%

(ENR CCI =10678)

The Construction Costs include the following mark-ups:
Site: 5%; E&IC: 10-20%; Contingency: 20%; General Conditions and Contractor's profit: 10%; Sales Tax: 8%

Note:

Construction Cost 
($/gal)

Project Cost 
($/gal)Treatment Process O&M Cost 

($/kgal)
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Pipeline Unit costs

6" $134 $188
6" Dual $268 $376

8" $139 $194
8" Dual $277 $388

12" $158 $221
12" Dual $315 $441

18" $307 $430
18" Dual $614 $859

20" $321 $450
20" Dual $642 $899

8" $172 $241
12" $198 $277
15" $213 $299
21" $248 $348
24" $281 $393
30" $364 $510
33" $400 $559
36" $480 $672
39" $518 $726
42" $562 $787
48" $627 $878
60" $646 $905

(ENR CCI =10678)

Gravity Main

Force Main

Pipeline Diameter
(in)

Pipeline Construction 
Cost
($/FT)

Pipeline Project 
Cost
($/FT)



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 8" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 8" VCP In Open Trench 1 LF $19.13 $0.00 19$ 19$
TOTAL PIPING (per LF) $19.13

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.7 CY $4.16 $0.00 4$                3$
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              9$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.5 CY $11.79 $0.00 12$              6$
10% Site Specific Requirements 1 LS $3.17 $0.00 3$                3$
TOTAL EARTHWORK (per LF) $34.91

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 3$

REPLACEMENT 6" Ac Paving On 12" Abc 0.6 SY $44.70 $3.58 $48.28 27$
TOTAL PAVING (per LF) $34.59

MANHOLES
60" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $4,002.71 $0.00 $4,002.71 $40,027.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 48,175$
TOTAL MANHOLES (per LF) $36.50

OVERHEAD (10%) $12.51
CONSTRUCTION PROFIT (6%) $7.51

SALES TAX (65% of above costs at 9.8%) $7.97
CONTINGENCY (15%) $18.77

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $171.89

TOTAL PROJECT COST (1.4 times Const Cost), LF $240.65



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 12" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 12" VCP In Open Trench 1 LF $33.40 $0.00 33$              33$
TOTAL PIPING (per LF) $33.40

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.7 CY $4.16 $0.00 4$                3$
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              11$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.5 CY $11.79 $0.00 12$              6$
10% Site Specific Requirements 1 LS $3.36 $0.00 3$                3$
TOTAL EARTHWORK (per LF) $36.95

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 4$

REPLACEMENT 6" Ac Paving On 12" Abc 0.6 SY $44.70 $3.58 $48.28 29$
TOTAL PAVING (per LF) $37.00

MANHOLES
60" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $4,002.71 $0.00 $4,002.71 $40,027.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 48,175$
TOTAL MANHOLES (per LF) $36.50

OVERHEAD (10%) $14.39
CONSTRUCTION PROFIT (6%) $8.63

SALES TAX (65% of above costs at 9.8%) $9.16
CONTINGENCY (15%) $21.58

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $197.61

TOTAL PROJECT COST (1.4 times Const Cost), LF $276.66



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 15" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 15" VCP In Open Trench 1 LF $42.74 $0.00 43$              43$
TOTAL PIPING (per LF) $42.74

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.9 CY $4.16 $0.00 4$                4$
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.2 CY $54.10 $0.00 54$              11$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.6 CY $11.79 $0.00 12$              7$
10% Site Specific Requirements 1 LS $3.56 $0.00 4$                4$
TOTAL EARTHWORK (per LF) $39.17

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 4$

REPLACEMENT 6" Ac Paving On 12" Abc 0.6 SY $44.70 $3.58 $48.28 29$
TOTAL PAVING (per LF) $37.00

MANHOLES
60" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $4,002.71 $0.00 $4,002.71 $40,027.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 48,175$
TOTAL MANHOLES (per LF) $36.50

OVERHEAD (10%) $15.54
CONSTRUCTION PROFIT (6%) $9.32

SALES TAX (65% of above costs at 9.8%) $9.90
CONTINGENCY (15%) $23.31

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $213.48

TOTAL PROJECT COST (1.4 times Const Cost), LF $298.87



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 21" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 21" VCP In Open Trench 1 LF $62.24 $0.00 62$              62$
TOTAL PIPING (per LF) $62.24

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 0.9 CY $4.16 $0.00 4$                4$
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.3 CY $54.10 $0.00 54$              16$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.6 CY $11.79 $0.00 12$              7$
10% Site Specific Requirements 1 LS $4.10 $0.00 4$                4$
TOTAL EARTHWORK (per LF) $45.12

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.6 SY $5.46 $0.48 $5.94 4$

REPLACEMENT 6" Ac Paving On 12" Abc 0.6 SY $44.70 $3.58 $48.28 29$
TOTAL PAVING (per LF) $37.00

MANHOLES
60" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $4,002.71 $0.00 $4,002.71 $40,027.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 48,175$
TOTAL MANHOLES (per LF) $36.50

OVERHEAD (10%) $18.09
CONSTRUCTION PROFIT (6%) $10.85

SALES TAX (65% of above costs at 9.8%) $11.52
CONTINGENCY (15%) $27.13

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $248.44

TOTAL PROJECT COST (1.4 times Const Cost), LF $347.82



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 24" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 24" VCP In Open Trench 1 LF $77.79 $0.00 78$              78$
TOTAL PIPING (per LF) $77.79

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 1.5 CY $4.16 $0.00 4$                6$
Trench Bracing, 3' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $13.97 $0.00 14$              14$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.3 CY $54.10 $0.00 54$              16$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.6 CY $11.79 $0.00 12$              7$
10% Site Specific Requirements 1 LS $4.35 $0.00 4$                4$
TOTAL EARTHWORK (per LF) $47.86

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.7 SY $5.46 $0.48 $5.94 4$

REPLACEMENT 6" Ac Paving On 12" Abc 0.7 SY $44.70 $3.58 $48.28 34$
TOTAL PAVING (per LF) $42.43

MANHOLES
60" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $4,002.71 $0.00 $4,002.71 $40,027.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 48,175$
TOTAL MANHOLES (per LF) $36.50

OVERHEAD (10%) $20.46
CONSTRUCTION PROFIT (6%) $12.27

SALES TAX (65% of above costs at 9.8%) $13.03
CONTINGENCY (15%) $30.69

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $281.02

TOTAL PROJECT COST (1.4 times Const Cost), LF $393.43



PROJECT : Water Master Plan Update LOCATION FACTOR: 0.873

JOB # : 10203A.00 DATE : May-17

CLIENT : City of Avondale ENR CCI : 10678

ELEMENT : Gravity Sewer Main Construction - 30" BY : BCC

DESCRIPTION QUAN UNIT
MATERIAL 
& LABOR SUB

 UNIT
COST SUBTOTAL TOTAL

PIPE 30" VCP In Open Trench 1 LF $113.06 $0.00 113$            113$
TOTAL PIPING (per LF) $113.06

EXCAV EARTHWORK

& BACKFILL
Cat 225 Trackhoe, 1Cy Bucket, Class 
B (Medium Digging), 0-16' D 1.5 CY $4.16 $0.00 4$                6$
Trench Bracing, 6' W X 10' D, Wood 
Planks & X-Bracing 1.0 LF $21.21 $0.00 21$              21$
Imported Pipe Bed & Zone/Confined 
Structure Backfill, Class A Material 0.3 CY $54.10 $0.00 54$              16$
Native Trench Backfill/Unconfined 
Struct. Bf, Class A Material 0.6 CY $11.79 $0.00 12$              7$
10% Site Specific Requirements 1 LS $5.08 $0.00 5$                5$
TOTAL EARTHWORK (per LF) $55.83

PAVING Asphalt Pavement Cutting 8.0 inFT $.56 $0.00 1$                4$
DEMO & Remove 4"-6" Asphalt Pavement 0.7 SY $5.46 $0.48 $5.94 4$

REPLACEMENT 6" Ac Paving On 12" Abc 0.7 SY $44.70 $3.58 $48.28 34$
TOTAL PAVING (per LF) $42.43

MANHOLES
72" X 10' Deep Precast Manhole, No 
Ring & Cover, No Earthwork 10 EA $6,272.51 $0.00 $6,272.51 $62,725.05
24" Dia. X 400 Lb Heavy Traffic 
Manhole Frame & Cover 10 EA $407.30 $0.00 $407.30 4,073$
Concrete Manhole Invert, Single 
Channel 10 EA $302.95 $0.00 $302.95 3,030$
Cast Iron Standard Steps (Precast In 
Manhole) 10 EA $17.25 $0.00 $1,045.32 1,045$

TOTAL (per 1/4 Mile) 70,873$
TOTAL MANHOLES (per LF) $53.69

OVERHEAD (10%) $26.50
CONSTRUCTION PROFIT (6%) $15.90

SALES TAX (65% of above costs at 9.8%) $16.88
CONTINGENCY (15%) $39.75

GENERAL CONDITIONS (15%) $0.00
TOTAL CONSTRUCTION COST, LF $364.04

TOTAL PROJECT COST (1.4 times Const Cost), LF $509.65



Lift Station Station Unit Costs

0.2 $584,000 $818,000
0.5 $656,000 $919,000
0.8 $749,000 $1,049,000
3 $2,047,000 $2,866,000
6 $2,997,000 $4,196,000
9 $3,958,000 $5,542,000
12 $4,552,000 $6,373,000
15 $5,156,000 $7,219,000

(ENR CCI =10678)

Station Size
(mgd)

Lift Station Construction Cost
($)

Lift Station Project Cost
($)


