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* Estimated about 900 public water supply
service areas in the Delaware River Basin

2010

Using2010population data from the USEPA
EnviroAtlasit is estimated that 7.157 million people
rely on public water supply

(87% of the estimated 8.252 million Basin residents'J

2020

Using?0206G LJ2 Lddzt F G A2y &SNIISRE
SDWISL is estimated that 7.366 million people rely ¢gn
public water supply
(85% of the estimated 8.629 million Basin residents‘J
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Population served by PWS-@asin)

L ooking more at the 2020 data:

A
A

7.336 million people within PWS service areas

Approximately 300 systems are required to subm
water audits (328 PWSIDs)

These 300 account for most of the water
withdrawn from the DRB for PWS (~99%) :
(Thompson & Pindar, 2021

Population served (SDWAS data)

This shows that audited systems account for most

people served by PWS (6.945 million people, ~94%) "
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System class by
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PWSID numbers: 583
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Extensive infrastructure

Some notes:

A The 300 systems have been classified by the

number of connections.

A There are 29,000 miles of water mains in the
Basin (enough to circle the Earth)

A There are 2.5 million service connections

System size class Abbv. Actwe!ln_el BN
Connections

Very Small VS < 1,000

Small S [1,000, 5,000)

Medium M [5,000, 10,000)

Large L [10,000, 20,000)

Very Large VL = 20,000
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—~ 12,0001
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Length of mains (miles

3,000
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Very Small Small

System class

Nleciium

La;ge Very i_arge

Length of mains (miles)

9,000 1
7,500 1
6,000 1
4,500 1

4,685

961

[

2,994

6,969

13,573

Very Small Sn%all Medium La}ge Very Large
System class

Number of connections

315,172

48,482

205,957

1

503,845

1,430,145

Very Small Small

Meciium

Lallfge Very i_arge

System class

Population served (SDWIS data)

852,779

155,763
1

535,617

1,285,787

4,115,087

Very'SmaII Sn:lall IVIeciium Lar"ge Veryi_arge
System class - -




Public water supply withdrawals from the Delaware River Basin
with comparison to the in-Basin population

This figure: 11004

: llal ik 10.0 Projection
APublic water supply . : _ @oi72000)

. . . Th Pindar, 2021
withdrawals from the DRB : omesen = FneEr
were projected by DRBC 900- Population Category
(Thompson & Pindar, 2021) . — Eistoﬂc Estimate

) ) ] 800 1 : - - Projection
AWh_lIe popula_ttlon has and is _ P o
projected to increase, . 7001 :  isabout23MGD p | Vater Designation
withdrawals have decreasetg 2 Groundwater
= 500- ] Surface Water
1. Plumbing standards T - S
2.  Fewer industrial & E 500 3
commercial customers £ =
3. Lower percapita rates = @
4, Water conservation efforts
(e.g. leak detection & repair) ..
. ; -2.5
ACan offset the projection by
2018 model error 2007
100 1
0 -0.0

1980 1990 2000 2010 2020 2030 2040 2050 2060
Date (Year)



2. Water Loss Control: Context & Background
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Standard water balance and terminology

Volume Water Billed Water Exported Revenue
from Own Input Exported Water
Sources Volume (corrected 77N\
(corrected for known
for known errors) N
errors) e <
Water Authorized Billed Billed Metered Consumption Revenue
0 o~ ‘ Supplied Consumption Authorized Water
F o) . . N ~ -
[o) Consumption Billed Unmetered Consumption
Unbilled Unbilled Unmetered Consumption @ Non-
Authorized revenue
prmn. e Consumption Unbilled Metered Consumption >z Water
Master meter after \
treatmentli.e., what Water Losses| Apparent Customer Metering Inaccuracies
gets sent tg customerf Losses Unauthorized Consumption
Systematic Data Handling Errors
Water eal Losses eakage on Transmission and Distribution Mains »
/7 ~\ Imported Leakage and Overflows at Utility’s Storage Tanks
[@] (corrected
for known Leakage on Service Connections up to the point s
errors) of Customer Metering
4

AWWA. (2016). The State of Water Loss Control in Drinking Water Utilities. A White Paper From the American —~ J) « |
Water Works Association. Denver, Colorado. American Water Works Association. P » .
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1996 IWA Operation and Maintenance
kel Committee Task Force
| (1) prepare a recommended basic standard

terminology for calculation of real and
apparent losses

(2

REPORTED COMMUNICATION PIPE BURST performance indicators for internationa
N - W — comparison of losses
I L o5 A = AWARENESS |
o = L = LOCATION (Algeres et al, 2000)( :
£ ‘ A' L ‘ R R = REPAIR ‘“
‘l J
z 16 Days - 7 , A~ A~ - A~ 4o
Adopted from(Lambert, 1994) o [ Sk 1 b3S 02 YLJEZ )f S y uae
1
[ 1
a . dZN\E. U a I \/. R . I 01 3 N\E dzy. R 9 a U Infrastructure Background Reported Unreported UARL
losses bursts bursts total Units

Conducted as part of research project for the National ——
Leakage Control Initiative (NLCI) in 1994, resulting in
Gal ylF3Ay3 [SIF1lF3S¢ NBLRNIA

18 L /km_m

96 + 58 4+ 26 aing
Service connections, [ 0.60 0.04 016 L jconn/ady
meters at m of pressure
edee of street

% Underground pipes | 16.0 - 19 4 71* = @ L/km u.g. pipe/
— between edge day/m of pressure
Real Losses| (1) Reported bursts of street and

AT customer meters

Adopted from(Lambert et al., 1999)

S (1) UARL =(8°L,,+0.80°N +25L ) * I

(2) Unreported bursts,

(3) background leakag

(2) ILI=CARL/UARLArational yet

for a wide range of
di stribution systems.10
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Free Water Audit Software (FWAS) & Performance Indicators

170 Performance Indicators

232 Variable definitions
(Algeres et al, 2000)

nAWWA WLCC 2020 Posi ti oln

——— e Recommended performance indicators incorporated into v6.0 of the AWWA FWAS
2 O O 3 Applying worldwide BMPs ; (Jernigan et al., 2019)
Water loss control

aL2! YSGiK2R2f238 FTRNIGKS| ol (5N WA Code
y . - = Type Indicator - Units
Pesformancs indicators for audit (balance) and performance (3™ Ed.)
i indicators should be recognized a$ Apparent Loss Volume - Volume
the current BMP for quantitatively , _ Apparent Loss Cost - s
monitoring water use and water | == 5 Attribute ;ea: t"ss z"':’“e - ;"‘"“”’E
t2aa Ay RNAY{Ay3d sFaSN peadpyag ~ °°>
Kunkel 2003) Unavoidable Annual Real Loss (UARL) - Velume
( u ! Mormalized Apparent Losses - volume / connection / day
Water Audit Mormalized Real Losses Op27 volume / connection / day
ki %eﬁ ‘2(:1 . trol wal Mormalized Real Losses (pipe length) Op28 volume / pipeline length / day
2 OO 9 il)n - _106L ) ontro olume Normalized Water Losses Op23 volume / connection / day
oL Real Losses by Pressure - volume / connection / day / pressure unit
[ P Infrastructure Leakage Index (ILI) Op29 Dimensionless
AWWA Free Water AUd v . Apparent Loss Cost Rate - S / connection / year
alue
SOftwal’e & M36 adOpt 0 Real Loss Cost Rate - S [ connection / year
Validity Data Validity Tier (DVT) - Dimensionless

terminology and some
recommended
performance indicators |

(Op24) Real losses (gal/connection/day), (gal/connection/day/psi) or (gal/mi of mains/day/psi)

1

1

1  UARL, Unavoidable Annual Real Losses, as in
1  (Op25) ILI (dimensionless) = CARL / UARL

Codes used in
(Algeres et al, 2000




D

ata validation

This is where DRBC is
currently operating, was

2"d edition does not really
acknowl edge

defined in 1st edition but the

n|f

3

1sted. (2016)

(Andrews et al., 2016)

Water
Research
Foundation*

————

Level 1 Water Audit Va
Guidance Manual

(Sturm et al., 2021
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Level 1 Water Audit Validation
Guidance Manual
Second Edition

ond gd. (2021)

Dat a

v al

It eredo.

Self-reported auditsé € € € have not been subject to an in-depth review, and data

grading has been completed by the reporting entity
based on their best understanding.

,,,,,,

Level 1 validated auditsé é

..have been checked for technical

plausibility by a
research team based on simple, broad criteria.

.have been subject to third-party i d e s k & @ poédata
that is immediately available (such as supply reports,
consumption reports and testing reports). This level of

Some states require this, and

have

ncerti fii e

Califorpia, Georgia, Indiana

validation is intended to (1) confirm the accurate
jtapplication of.the, AWWA M36 water audit methodology
(o] th\é aililty-épe ifi@ éitthiJn,S(zP identify and correct

inaccuracies where realistic, and (3) verify the answers

selected to the Interactive Data Grading (v6.0). ]

D

Level 2 validated auditsé

(O

Level 3 validated auditsé

\_

have been third-party reviewed with a deeperides kt gp
analysis and may include the review of items such as a
production database, SCADA system reports, billing
system information, and meter test results. No field
testing or new data gathering efforts are performed.

have been third-party reviewed using both fdeskt ¢p
anal y(@sidesoribed in level 2 validation) and field
investigations.

(@2
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Note: Data sets & usage

Summary of reports and datasets ()Cdt ¢ GOk OLFALLSR
volumetric trend assessments

(2) Filtered data used for assessment o

normalized metrics (representing the

ayz2ali NBfALFOf SE

given year)

{GFrGAEGAOCEA FT2N) GKS 5SSt gl NB wA @S N2021)

Year |First Yea|Last Yea| Expected Missing | v4.1|v4.2| v5.0| v6.0| w S §f Compliance E'gg:gt
2012 | 306 2 306 62 3 240 1 0 | 244 80% 174
2013 0 2 304 44 2 255 3 0 | 260 86% 182
2014 0 2 302 43 1 95 163 0 | 259 86% 191
2015 | 0 0 80 35 1 0 6 259 0} 265  88% | 192 Example data backfilling for user
2016 0 0 300 11 0O 1 288 0 | 289 96% 202 . . : :
2017 | 1 0 301 8 |0 0 203 0 | 203  97% 202 inputs T calculations carried forward
2018 2 5 303 8 0 0 295 0 | 295 97% 168 p . ~ -
2019 5 3 303 19 0 1 283 0 | 284 94% 187 YEAR  VOS YEAR  VOS
2020 1 1 301 17 0O 0 150 134| 284 94% 199 2012 121.000 2012 121.000
2021 0 0 300 18 0 0 4 278| 282 94% 209 2013 2013 93.230
2014 2014 93.230
2015 2015 93.230
FILTER CRITERIA . < 2016 93.230 > — 2016 93.230 >
1. Cannot be backfilled report data 2017  75.545 2017  75.545
2. Total Water Loss, Apparent Loss, Real Loss >=0 2018  82.466 2018  82.466
3. Customer Metering Inaccuracy (CMI) < 25% of Total Water Loss 2019 2019 eENEE
f Leak Ind ILI 1 < ILI <20 2020 80.712 2020 80.712
4. In_ rastructure Lea ag(_a ndex (ILI) | | 2021 94.000 2021  94.000
5. Billed Metered Authorized Consumption (BMAC) > 1,000 gal/connection/month - J " J
- (/3G
So how does the DRBC filtered T e
dataset look in comparison to B

validated data? 14



100000.01

Water Audit Reference Dataset (WARD )=

A product compiled by the AWWA Water Loss Control

1000.0

Committee which includes Level 1 validated water g
audits for calendar year 2018 from 1,124 utilities in:§ -
", Quebec (Canada) i

°, California

 Georgia
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4. Water Audit Analysis (2021) and trends (22021)




CY2021 Water Audits

WI-WE
(16 MGD)
75%
Billed
Authonzed
Consumption
(563 MGD)
E Volume from Water
2 o Own Sources Supplied
(778 MGD) (794 MGD)
Unbilled
Authorized
. —  Consumption

Aggregate water : (22MGD)
balance for 300 Real Losses Unavoidable Annual
systems reporting (1862 MGD) _— Real Losses (UARL)
water audit data to : m
DRBC in calendar Apparent Delaware River Basin Commission
year 2021. ~ Losses

(27 MGD) 17




CY2021 Water Audits

System Class
Very Small
""" Smal
I Medium
! o - Large

) 81 : . 3 © Very Large
o | 90% l_)y volume ; L0 75
S 74 . supplied by about
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g o
= 61 ' [ Thetop15supply - >
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CY2021 Water Audits
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There is room for improvement here
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Zoom in on the period
of study overlapping
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f S@St ¢ RIFGL
state agencies,
compiled by DRBC
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The mean
accuracy is 97%,
state data is higher




