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Agenda

* Defining demand

* Demand data

* Distributing demand

* Development and demand
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Defining demand

What is demand anyway?



What is demand?

Demand is the quantity of water required by
consumers at a given point in time.

Demand can also refer to the sum of all individual

demands in a system, which is typically
represented by a demand curve or graph.

- AWWA, Water System
Operations reference book
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AWWA water loss matrix

Billed Authorized Revenue Water

Consumption

Authorized

Consumption Unbilled

Authorized
Consumption

Water Supplied

(Production) Non-Revenue

Apparent Losses Water

Water Losses

Real Losses
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Seasonal demand variability
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There are hydrologic wet/dry year impacts too
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Daily demand variability
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Demand data

Where do | get demand data from?



Sources of demand data

* Production meters (at WTP, wells, imported connections)
* Flow meters in the system (including DMAS)
 Service connection meters

» Traditional (monthly or bi-monthly read)

» Advanced metering infrastructure (AMI)
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Production data and hydraulic modeling
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Flow (gpm)

In-system flow meters and hydraulic modeling
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Billing data and hydraulic modeling

1 [ APN
26390(383042051
26391(383053001
26392(383062011
26393[383063012
26394[383071014
26395(383071016
26396(383071024
26397[380150006
26398(380181012
26399(380183012
26400[380184006
26401[380191001
26402[380191006
26403[380191019
26404[380193003
26405[380193005
26406(380194003
26407[380194009
26408[380194012
26409(380240010
26410[380240037
26411[380250037
26412/380280018
26413/380300008
26414/380311006
2641538031101
26416/380311020
26417[380311025
26418[380312013
26419[380312016
26420(380312021
26421[380321002
26422[380321010
26423[380322001
26424[330322029
26425(380322036
26426(379381042
26427(379381047
26428[379381048
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Nov2021 ~
5
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2021 Total (ccf) ~

LU_Code -
65 Low Density Residential
149 Low Density Residential
34 Low Density Residential
99 Low Density Residential
103 Low Density Residential
127 Low Density Residential
151 Low Density Residential
48 Low Density Residential
168 Medium Density Residential
280 Medium Density Residential
212 Medium Density Residential
208 Medium Density Residential
157 Medium Density Residential
151 Medium Density Residential
162 Medium Density Residential
205 Medium Density Residential
102 Medium Density Residential
197 Medium Density Residential
337 Medium Density Residential
295 Commercial
1871 Commercial
6327 Commercial
347 High Density Residential
0 Medium Density Residential
345 Medium Density Residential
208 Medium Density Residential
239 Medium Density Residential
270 Medium Density Residential
128 Medium Density Residential
162 Medium Density Residential
179 Medium Density Residential
278 Medium Density Residential
220 Medium Density Residential
229 Medium Density Residential
194 Medium Density Residential
202 Medium Density Residential
293 Medium Density Residential
106 Commercial
79 Commercial

CAROLLO /1 12



AMI data and hydraulic modeling

@ ~/Projects/Renton - RStudio

[+

File Edit Code View Plots Session Build Debug Profile Tools Help
- O | & - [= A= # Go tofile/function |10 = Addins ~
_']unctlons ¢ @7 Untitled1™ »c @7 renton_ami_data_analysis.R @7 Untitled1” =
o [ |SourceonSave | L }3v FRun | ** | HSource - =
1 [library(zoeo) A
2 library(dplyr)
3 library(data.table)
4  Tibrary(odbc)
5
6~ #i
7 ## Read in operational areas CSV to pair with readings
8 op_areas <- fread("renton_serviceconnections_op_areas.csv'")
9 op_areas_trim <- op_areas[, c("ACCOUNTID", "Operationa™)]
10 names(op_areas_trim) <- c("reference_no", "op_area")
11
12 ## Connect to SQL Server Database
13 renton_connect <- DBI::dbConnect(odbc::odbc(),
14 Driver = "SQL Server",
15 server = "T0-UTIL-PRD1\\IOUTILPRD1",
16 Database = "Utilities_Project"”,
17 Trusted_Connection = "True",
18 Port - 1433)
19
20 ## Import customer characteristics
21 meters <- DBI::dbGetQuery(renton_connect,
22 "SELECT
23 dbo.vwMeterInfoUBCustomers.register_id,
24 dbo.vwMeterInfolUBCustomers. reference_no,
25 dbo. vwMeterInfoUBCustomers.class_code
26 FROM dbo.vwMeterInfoUBCustomers™)
27
28 ## Reformat meter number for pairing with other database tables
29 metersSfldveter <- paste0("B", metersiregister_id)
30
31 . ##
32 ## Create table for customer groupings for analysis later
33 classes <- data.frame(sort(unique(metersiclass_code)),
34 c("Accessory Dwelling Unit", "Reduced Rates", v
35
11 (Top Level) = R Script
Console  Terminal - -
~fProjects/Renton/ ~
+ labs{x = "Hour ot the Day", y = "Median Hourly Usage"”, ~
+ title = "Median Hourly Usage, July 2018") +
+ facet_grid(class_group ~ ., scales = "free_y") +
+ theme_bw() +
+ theme
+ axis.title = element_text(size = 14),
+ axis.text = element_text(size = 12),
+ strip.text.y = element_text(size = 12))
> ggbar
= v
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AMI data and hydraulic modeling

Distribution of Daily Demand by Operational Area Operational Areas
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Distributing demands

How do | put my demands
in a hydraulic model?



Distributing demands in a hydraulic model

 Equal, spread over system or pressure zone
* Large users
* Use of billing data
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Demands aSS|gned to closesUuncUon or pipe
\J/ \ T\ § ! L
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Don't forget about water |0ss

Unaccounted
Consumption -+ for water
(water loss)

Water Supplied

(Production)
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Development and demands

How do | best plan for the future?



Population-based demand projections
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Population-based demand projections
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Parcel-based demand/flow projections
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Combining population and land-use based projections
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eeping track of development

¢ Developments
ALL

Status: All

Villa Siena
Multi-Family | PC

@ Strata Baxter, LLC
Baxter Village
Commercial | PC

@ Temescal Valley Land, LLC
Saddleback Estates
Residential | PC

@ Marks Architects
Jack in the Box El Toro
Commercial | PLAN

@ Advanced Weldtec Inc
PAR APN 370-080-024 Modular ...
Commercial | PC

@ RED Corydon, LLC

Corydon Gateway Commercial
Commercial | PC

‘0 Huizar & Associates

Lindsay Street
Residential | PLAN

@ Menh LLC
30433 Chaney Street
Residential | PLAN

@ IL Housing Solutions, LLC
Mission Trail Tract 043001/1
Residential | PLAN

@ Royal Clark Development Co
Hidden Springs Mixed Use
Residential | PLAN
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Don't forget about conservation
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Conclusions

There are no good synonyms
that start with the letter “D".



Closing thoughts

« Understand your demands (spatial and
temporal distribution)

* There are lots of data available for demands
Use the best data you have

» Spatial allocation is best done using billing data
* Demands will change over time
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Thank you!

Matt Huang, PE / Carollo Engineers, Inc.
mhuang@carollo.com
(503) 290-2827
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