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= This webinar will be recorded and made available “on-
demand” on the IWA Connect Plus platform, with presentation
slides, and other information.

= The speakers are responsible for securing copyright
permissions for any work that they will present of which they are
not the legal copyright holder.

= The opinions, hypothesis, conclusions or recommendations
contained In the presentations and other materials are the sole
responsibility of the speaker(s) and do not necessarily reflect
IWA opinion.


https://www.iwaconnectplus.org/

Th
WEBINAR INFORMATION ci}i@%ﬁ?

o MR

= ‘Chat’ box: please * ‘Q&A’ box: please use
use this for general this to send questions
requests and for to the panelists.
Interactive activities. (We will answer these during the
discussions and in post-webinar
materials.)

Please Note: Attendees’ microphones are muted. We cannot respond to ‘Raise Hand’.
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o MR

= Introduction, housekeeping rules & 15t Poll (5 min)
Brooke Atwell

= Introduction to Nature based solutions (NBS) & accounting for their benefits (10 min)
Kari Vigerstol

= WaterProof conceptual presentation & 2" Poll (30 min)
Carlos A. Rogéliz

= WaterProof live demonstration (30 min)
Carlos A. Rogéliz

= Q&A Discussion (12 min)
Moderator and speakers

= Final remarks and conclusion (3 min)
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MODERATOR AND SPEAKERS c&ﬁ%ﬁﬁ?

o MR

Brooke Atwell ~ Kari Vigerstol Carlos A. Rogéliz
Associate Director, Resilient Director of Water Security Integrated Water Resource
Watersheds, TNC Global Science, TNC Global Management Program Leader,
(Moderator) TNC Colombia




Conservancy P

inspiring change




Conservancy

Introduction to Nature based solutions
(NBS) & accounting for their benefits

KARI VIGERSTOL, TNC GLOBAL
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NATURE-BASED SOLUTIONS (NBS) c&g&:‘,ﬂg

Qv

Actions to protect, conserve, restore, sustainably use and manage natural
or modified terrestrial, freshwater, coastal and marine ecosystems, which
address social, economic and environmental challenges effectively and
adaptively, while simultaneously providing human well-being, ecosystem
services and resilience and biodiversity benefits. — UN Environmental
Assembly, 2022
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WHICH WATER SECURITY CHALLENGES CAN NBS HELP WITH?

WATER SECURITY CHALLENGE

Ecosystem benefit

WATER AVAILABILITY

Dry season  Groundwater

DISASTER RISK

Flood risk

WATER QUALITY
Erosion &

Potential for

Nutrients & multiple
pollutants co-benefits

flows recharge
Protection
1 Targeted habitat protection v v
Restoration
2 Revegetation v v
3 Riparian restoration v v
4 Wetlands restoration v v
5 Floodplain restoration v v
Management
6 Agricultural BMPs v
7 Ranching BMPs v v
8 Forestry BMPs v
9 Fire Management
Created Habitats
10 Artificial wetlands v v
11 Sustainable Urban Drainage Systems v v

(SuDS)

Magnitude of water security benefit
Depth of evidence

MEDIUM

How to Guide to Watershed

v



https://waterfundstoolbox.org/financing-nature-for-water-security
https://waterfundstoolbox.org/financing-nature-for-water-security

NATURE-BASED SOLUTIONS: SHIFTING THE WATER PARADIGM

’I;he challenges

Degraded wetland

Eutrophication and
biodiversity loss

N

Intensive farming

Inadeguate
waste water Urbanization
treatment
I —
Pollution _

Deforestation

——

Qvergrazing

Obsolete barriers

What we strive for

Restored river
continuity

Solar and wind energy

4 i WV

Improved grazing
T practices
- Regenerative
agriculture
River floodplain
restored
. oA

pun
e - e S g S " 4
Riparian buffers — =
= b =
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e - -
: Recovered
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MULTIPLE BENEFITS FOR PEOPLE AND NATURE

® Water security. Maintaining or improving water quality and dry season flows.

Climate change mitigation. Avoiding greenhouse gas emissions and increasing carbon sequestration.

Climate change adaptation. Using nature to mitigate climate change impacts and build resilient communities.

Human health and well-being. Supporting and improving physical and mental health, food security, livelihoods and social cohesion.
,60 Biodiversity conservation. Protecting and improving the status of terrestrial and freshwater species and the ecosystems in
O which they live.




Benefit Accounting of NBS for Watersheds

@ WATERACTION HUB

Welcome

Benefit Accounting of Nature-Based

Solutions for Watersheds ,@ NBS BENEFITS EXPLORER @ e
Guide ¥’/ MANDATE

y 3,/,‘_ 4 &
Welcome to the NBS Benefits Explorer

The NBS Benefits Explorer is a web-based tool developed to serve
as a key starting point for organizations looking to invest in nature-

based solutions (NBS), and for those wishing to learn more about
benefit identification, account, and valuation.

Go » LLearn more »

https://ceowatermandate.org/nbs/

AL C,
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Sy, CEO A= PACIFIC TheNature@ % DANON .
&8 NANDATE == INSTITUTE Conservancy W% \ Eo b Limnolech \))
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Nature-based solutions | ScCALE OF THE OPPORTUNITY

4/5

LARGE CITIES

Can improve water quality
through upstream forest
protection, reforestation and
improved agricultural practices.

1/6

LARGE CITIES

Can pay for natural solutions
through savings in water
treatment alone

LEGEND

' () High opportunity cities with risk enefiting ¥

illion
7 PEOPLE

All high opportunity cities

I High opportunity watersheds

All source watersheds
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Proof Conservancy

WaterProof: A web based system to provide rapid
ROI calculation, and early indication of a preferred
portfolio of nbs for watersheds in the world

CARLOS A. ROGELIZ, TNC COLOMBIA

inspiring change
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WaterProof

WaterProof is a high-level
ROl assessment tool,
designed to provide
stakeholders interested in
Nature-based Solutions
with a pre-feasibility /
indicative assessment
regarding NbS potential

----------- | G Define
Find Your city @0 & n‘ infrastructure
35 v A
®

.
N
B
.
.
.
,© "
.
o <
K s
S 2
: s
i s
: s
3 "
. B
B i
'
H i

Select / create OO Create a
your Nbs ‘ ﬁ b @ l I |O ter @ ‘ ’ case study
=\ © s o
Configure S 4 W A @ Ll Analize
water intakes 1f — < @ outputs



Watersheds
Degradation

NbS

ROI

Complexity and time required to demonstrate an NbS portfolio’s
positive Return on Investment for water security outcomes




WaterProof
-A PRE-FEASIBILITY SOLUTION

Fast
Compelling
Customizable
Multi-Currency
Free



WaterProof - Concept

1

2 3 4

Global Benefits in GIobaI.Cost ROI
Databases Ecosystem Services Functions Calculation
Custom Cost
INVEST Functions

integrated valuation of
ecosystem services

and tradeoffs '
. N Z Z; / :
= s \ / =5, !\-/_ : x
%iﬁ I=o

Climates available in version 1.0:

: i ‘fﬁ" '\_,f = aai N bS Historic

el e M ) RCP-4.5-BCC-CSM2-MR RCP-8.5-BCC-CSM2-MR
Porfolio RCP-4.5-CNRM-ESM2-1 RCP-8.5-CNRM-ESM2-1

RCP4.5-MIROC6 RCP8.5-MIROC6




Peer-Reviewed

. water

(MDPI

Article

WaterProof —A Web-Based System to Provide Rapid ROI
Calculation and Early Indication of a Preferred Portfolio of

Nature-Based Solutions in Watersheds

Carlos A. Rogeliz *, Kari Vigerstol 2, Pilar Galindo ?, Jonathan Nogales !, Justus Raepple 2, Juliana Delgado 1,
Edwin Piragauta * and Laura Gonzalez *

Citation: Rogéliz, C.A.; Vigerstol, K.;
Galindo, P.; Nogales, ].; Raepple, J.;
Drelgado, ].; Piragauta, E; Gonzilez,
L. WaterProof — A Web-Based
System to Frovide Rapid ROT

Calculation and Early Indication of a

1 The Nature Conservancy, Bogota 110231, Colombia
* The Nature Conservancy, Arlington, VA 22303, TUSA
3 Skaphe Tecnologia SAS, Bogota 110231, Colombia
Correspondence: carlos rogeliz@tne.org

Abstract: Watersheds are being degraded around the world, with dire impacts on water security.
Mature-based solutions (Nb5) can preserve or restore degraded watersheds, thereby addressing crit-
ical water security issues; however, there is a lack of Nb5 uptake and investment. This is in part due
to the complexity and time required to demonstrate an NbS portfolio’s positive return on invest-
ment (ROT) for desired water security outcomes. WaterProof is a web-based decision support tool to
provide a rapid ROI calculation and early indication of a preferred portfolio of NbS for any water-
shed in the world using Natural Capital ecosystem service models (InVEST and Ri0OS). WaterProof
is intended to engage stakeholders interested in exploring green infrastructure solutions for local
water challenges and for prioritization of locations of possible NbS water security programs. Water-
Proof version 1.0 is freely available and open-sourced, with clear methodology and metadata, with

a user-friendly interface suitable for a wide range of potential audiences.

Keywords: nature-based solutions; return on investment; watershed conservation; water security
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WaterProof
- A web based system to provide rapid ROI
calculation, and early indication of a preferred
portfolio of NbS for watersheds in the world
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FULLY DOCUMENTED AND
TRANSPARENT
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WaterProof
Fully Documented and

Transparent the international
water association

& Welcome! - water-proof.org X + v = X
< C @ water-proof.org Q v w @ » 0O 0 :
UJater . _ e
Home Aboutus Takeaction NbS v My Case studies CarlosRogeliz v S E
Proof

WATERPROOF INFO

Knowledge bank

Check here the conceptual elements that WaterProof uses to propose
Nature based Solutions and calculate the return on your investment

7 Py ¢

Keep reading

Developed by: Whith the support of:

GORDON AND BETTY  This website is funded by t

ThoNaturC ) MOOR E and Be re Foun n
Conscrvan('\" ¢ GBMF7100 to support the work

FOUNDATION

Contact Us

The Nature Conservancy

© 12.2022 WaterProof 4245 North Fairfax Drive, Suite 100
Arlington, Virginia 22203-1606
United States
E-mail: waterproof@




WaterProof
Fully Documented and

Transparent

the international
water association

& water-proof.org X + > _ %
< > C & water-prooforg/wiki/ Qv @ »00 :
w ad te rf Home Aboutus Takeaction NbS v My Case studies “ CarlosRogeliz v ZE EE
Proo

Knowledge bank:

© By Ariana Lindquist; A glass of water takenfrom a © By Adriano Gambarini; Seedlings of Psidium cattlei

Physicochemical Characteristics of Water Nature based Solutions NbS
Water has a series of characteristics that make it a unique and Nature based Solutions refers to all actions to protect, sustainably
rreplaceable solvent in the biosphere. It is an odorless, colorless, manage and restore natural or modified ecosystems that effectively
tasteless and tr... and adaptively...
Search: invest Search

What is a Basin?:

A hydrographic basin is the area of surface or groundwater that flows into a natural hydrographic network with one or more

natural channels, which converge in a larger course that, in turn, can flow
swamp or directly into the sea.

into a main river, into a natural water reservoir, a

Show more

Ecosystem services:



WaterProof
Fully Documented and

Transparent

& water-proof.org b4 + ~ — X

& > C @ water-proof.org/wiki/consultar-articulo/90 Q = w © » 0O e

@LlJpoterf Home Aboutus Takeaction NbS ~ My Case studies ‘ CarlosRogeliz v 3 EH

INVEST - Sediment Delivery Ratio:

Erosion and retention of terrestrial sediments are natural processes that govern the concentration of
sediment in streams. Sediment dynamics are mainly determined by climate (particularly rainfall intensity),
soil properties, topography and vegetation; and anthropogenic factors such as agricultural activities or the
construction and operation of dams. Major sources of sediment include land erosion (detached and
transported seil particles by rain and overland flow), gullies (channels that concentrate flow), bank erosion,
and massive erosion (or landslides; see Merrit 2003 for a review). Sinks include deposition on slopes,
floodplains or in the river, and retention of reservoirs.

The magnitude of this effect is mainly governed by: i} the main sources of sediment (the change in land use
will have a lesser effect in the basins where the sediments do not come mainly from surface flow); and ii) the
spatial distribution of sediment sources and sinks (e.g., land use change will have less effect if sediment
sources are buffered by vegetation).

InVest service analyzes the sediment load delivered to the stream on an annual time scale, as well as the
amount of sediment eroded in the basin and retained by vegetation and topographic features.

For each pixel, the model estimates the amount of soil lost annually using the university soil loss eguation
(USLE}); the proportion of sediment that is delivered to a channel and the proportion of soil that is retained
before reaching a stream. Figure 1 presents the diagram of the infermation requirements that the model
needs, the processes it considers and the results it generates.

Overland Drainsge  Canal
{ Rainfall - Landslides

TY) erosivity
Sources.
precipitation Sediment
vield
Semi-grainage
slope Stream and Sedimentation
L . Sediment yisld

Digital elevation deposition floodplain of reservoirs v

model depasition
ﬁ Venseement

‘Sediment production
Ground cover

Soil erosivity

Ground

Fuente: TNC, 2020 -



WaterProof
Fully Documented and

Transparent

& water-proof.org X + v = X
& - C @& water-proof.org/wiki/consultar-articulo/80 Q ©» w B » 0O e :
@L%?georf Home Aboutus Takeaction NbS v My Case studies ‘ CarlosRogeliz v SE E

Cost function for sludge pumping:
The original cost function (Al) for pumping sludge is as follows:
O&M = 4 X 107 7x® — 0.0058 x® + 43.748 x + 11 622

This has as variable (x) the sludge pumping rate in gallons per minute. Applying the conversion factors from
gallons per minute to liters per second, applying a factor of 5% which represents the sludge production that
occurs in a plant and applying the elasticity factor, the function obtained is as follows.

0&M = (A1) * (B2)
08y = (((4 +1077) + (15854005 + an,m)') - (o.oosn + (158540054 an,u):) + (u.na (15854005« ch,nm))

+ uszz) . (1 + (0‘1 * (%%L-zos)))

Bibliography
Preliminary Cost Estimation Models for Construction, Operation, and Maintenance of Water Treatment

Plants. 2013. Jwala R. Sharma, Ph.D., MLASCE; Mohammad Najafi, Ph.D., P.E.,, F.ASCE; and Syed R. Qasim,
Ph.D,, P.E, M.ASCE. | https://ascelibrary.org/doi/abs/10.1061/%28ASCE%2915.1943-555X.0000155

Referencies

¢Qué es una bomba de lodos y como funciona? | https:/pfspumps.com/blog/what-is-a-sludge-pump-and-
how-does-it-work/

Go to Wiki
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Modeling in RIOS
What is RiOS?

& INVEST

RIOS is a software tool for prioritization that allows for identification of sites where certain
activities can produce the greatest benefits for people and nature at the lowest cost.

Ditching

Pasture
management

Keep native
vegetation
(protection)

Revegetation
(assisted)

Fertilizer

Agricultural
management

vegetation
management

Revegetation
(unassisted)

5% o [0

PROJECT RIO



Modeling in RIOS

& INVEST

In general, RIOS operates under a distributed scheme, with its basic operating unit being a pixel.
Operationally, RIOS is divided into two parts.

Portfolio Investment Advisor Portfolio Translator

g

Generic formulation (with user-defined factor Weights)

Land Use/ Land Cover

BASE S, A,
(U * WU) + ((1 —D)x* WD) + ((1 —X) * WX) + (R*Wg) + (E «Wg) + (S * Ws) + (FxWg) + (B xWpg) Cobertura original Actividades + Areas Actividades + Areas
E W del suelo Protegidas sin cambio Protegidas degradadas

Xi = Xota + Xrer — Xo1a)P

 Xi  Value of parameter X for the new (scenario 1) land cover

» Xold Value of parameter X for the original (baseline) land cover o oo
« Xref Value of parameter X for the reference land cover Culivos agiccas

e P Proportional transition (user specified)

Source: Vog| et al. (2016)



Transpiration

Root DepthI

Modeling in RIOS

& INVEST

What is InVEST?

INVEST  (Integrated  Valuation of Ecosystem
Services and Tradeoffs) is a family of tools for
quantifying the values of natural capital in clear,
credible, and practical ways. INVEST enables

decision-makers to quantify the importance of
tradeoffs

natural capital, to assess the
associated with alternative choices

Plant Available Water Content

\4

Groundwater
recharge

Which INnVEST tools does
WaterProof use?

Currently, WaterProof integrates the following INVEST
models to evaluate the benefits of nature-based
solutions (NbS):

AWY - Annual Water Yield

SWY - Seasonal Water Yield

SDR - Sediment Delivery Ratio

NDR - Nutrient Delivery Ratio

CSS - Carbon Storage and Sequestration

natural |n\/E5T

capital

PROGJIEECT



http://releases.naturalcapitalproject.org/invest-userguide/latest/annual_water_yield.html
http://releases.naturalcapitalproject.org/invest-userguide/latest/seasonal_water_yield.html
http://releases.naturalcapitalproject.org/invest-userguide/latest/sdr.html
http://releases.naturalcapitalproject.org/invest-userguide/latest/ndr.html
http://releases.naturalcapitalproject.org/invest-userguide/latest/carbonstorage.html

Modeling in RIOS
& INVEST How do INnVEST

models operate?
Proceses Outputs
DEM Mathematical Raster Carbon Storage
equation
& ’
(_x+>'_- Sediment

Shapefile Basin e, Shapefile Delivery Ratio

e . » .o B 2O [

]
Text Biophysical
Parameters -
» CSV
Ihar: @

Annual Water
Yield

» I

Text




RIOS

& INVEST

ing in

n

Revision y Seleceion d Bases de
Datos Globales para InVEST y RIOS

Desarrollo de [a Solucio

de Software
Water Funds App

Model
DATABASES




= 50 - Parameters - Annual Water Yieldi
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Modeling in RIOS
& INVEST
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Modeling in RIOS

& INVEST PostGIS
56
BIOPHYSICAL TABLES Ly
MACRO-
REGIONS OF THE
WORLD
(HYDROSHEDS LEVEL 2) »
PostgreSQL

- PARAMETER TABLES
2

S\
INVEST By

integrated valuation of

ecosystem services
and tradeoffs
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NET Proyecto para e|
Desarrollo de |3 Solucion
de Software
Water Funds App

Analisis de sensibilidad y coherencia
paramétrica para modelos [nVEST
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Meybeck, Michel; Ragu, Alain (2012): GEMS-GLORI world river discharge database. Laboratoire de Géologie Appliquée, Université Pierre et
Marie Curie, Paris, France, PANGAFA, 4 https://doi.org/10.1594/PANGAEA.804574
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The GEMS-GLORI register, circulated by UNEP for review in 1996, lists 555 world major rivers discharging to oceans (Q > 10 km**3/year, or A > 10 000 km**2, or sediment discharge >
SMt/year, or basin population >5M people). Up to 48 river attributes are listed, including major ions and nutrients (C, N, P) in both dissolved, particulate, organic and inorganic forms.
For many rivers, two or three sets of data are provided with relevant periods of records and references. Although half of the selected rivers are not yet documented for water quality,
most of the first 40 rivers are well described (Irrawady, Zambezi, Ogooue, Magdalena, are noted exceptions). Altogether about 10 000 individual data from 500 references are listed.
The global coverage in terms of river discharge and/or drainage area ranges from 40 to 67% for most major water quality attributes but drops to 25% for some organic and/or
particulate forms of N and P. Planned development of the register includes collection of information on particulate chemistry and data on endorheic rivers and selected tributaries.

Meybeck, Michel; Ragu, Alain (1997): Presenting the GEMS-GLORI, a compendium of world river discharge to the oceans. Freshwater Contamination (Proceedings of Rabat Symposium
S4, April-May). IAHS Publications, 243, 3-14, hdl:10013/epic.34684.d001 Q

Meybeck, Michel; Ragu, Alain (1996): River discharges to the oceans: an assessment of suspended solids, major ions and nutrients. UNEF, Environment Information and Assessment,
(draft), 240 pp, hdl:10013/epic.34685.d001 Q
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Drinking water quality: normative classification

PRODUCTO B

High (1) Normal (2) Low (3) Very Low (4)
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The Effects of Source Water Quality on Drinking Water Treatment Costs: w
A Review and Synthesis of Empirical Literature

James 1. Price’, Matthew T. Heberling

Office o Research us

Cincimnart, O 45268, United States

ARTICLE INFO

ABSTRACT

and water quality has d attention as
‘& means for mitigating health risks and avoiding expenditures at drinking water treatment plants (DWTPs). This
study reviews the literature linking source water quality to DWTP expenditures. For ech study, we report
information on the modeling approach, data structure, definition of treatment costs and water quallty, and
statistical methods, We then extract elasticities ndicating the percentage change in drinking water treatment
conts resulting from a 1% change in water quality. Forty-six elasticities are obtained for various water quality
parsmetees, such 8 usti ey, totl oganic carbon (TOC), ntogen, sediment loadicg, and phosphors Loding.

forest, agricultural, urban), which often
proxy source water quality. Findings indicate relatively large ranges in the estimated clasticites of most para-
meters and land

However, smaller and ranges typically nierower for
studies that incorporated control variables consiste. with economic theary in their models, We discuss the
ADWIPY water protection gaps in

the literature.
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Key Points:

« Determine how trestment costs
change due to changes n source
water qualty

« Ermor correction model estimates.

Comparing drinking water treatment costs to source water
protection costs using time series analysis

Matthew T. Heberling’, Christopher T. Nietch?, Hale W. Thurston', Michael Elovitz?,
Kelly H. , Srinivas Panguluri?, Balaji , Eric Heiser?, and Tim Neyer*

'Sustainable Technology Division, National Risk Management Research Laboratory, Office of Research and Development,
S Environmental Protection Agency, Gincinnati, Ohio, USA, “Water Supply and Water Resources Division, National Risk
Management Research Laboratory, Office of Research and Development, US Environmental Protection Agency, Cincinnatl,
Ohio, USA, *CB&I Federal Services LLC, Cincinnati, Ohio, USA, “Clermont County Water Resources Department, Batavia,
Ohio, USA
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We present a npare water treatment costs to source water protection costs,
an important knowledge gap for drinking water treatment plants (DWTPs). This trade-off helps to determine
what incentives a DWTP has to invest in natural infrastructure or poliution reduction in the watershed rather
than pay for treatment on site. To illustrate, we use daily observations from 2007 to 2011 for the Bob
McEwen Water Treatment Plant, Clermont County, Ohio, to understand the relationship between treatment
costs and water quality and operational variables (e.g, turbidity, total organic carbon [TOC], pool elevation,
and volume). Part of our drinking water treatment costs is exam-
ining both long-run and short-run relationships using error correction models (ECMs). Treatment costs per
1000 gallons (per 3.79 m”) were based on chemical, pumping, and granular activated carbon costs. Results
from the ECM suggest that a 1% decrease in turbidity decreases treatment costs by 0.02% immediately and
an additional 0.1% over future days. Using mean values for the plant, a 1% decrease in turbidity leads to
$1123/year decrease in treatment costs. To compare these costs with source water protection costs, we use
a polynomial distributed lag model to link total phosphorus loads, a source water quality parameter affected
by land use changes, to turbidity at the plant. We find the costs for source water protection to reduce loads
much greater than the reduction in treatment costs during these years. Although we find no incentive to
protect source water in our case study, this framework can help DWTPs quantify the trade-offs.

‘WATER RESOURCES RESEARCH, VOL. 34, NO. 4, PAGES 849-853, APRIL 1998

Costs of water treatment due to diminished
water quality: A case study in Texas

David Dearmont
R Division, N Dep of Revenue, Lincoln
Bruce A. McCarl
of Agri ics, Texas A&M University, College Station
Deborah A. Tolman
Dep of Sciences and R Portland State University, Portland, Oregon

Abstract. meoaofmnnnpalwammmmduemdmmnhedwmguamy
of the societal costs of water pollution. Here the
water treatment are expressed as a function of raw surface

chcmiedmofmmnpal

Remltsslwwﬂluwhenrepomlnwmmwnmmmu the chemical cost of
water treatment is increased by $95 per million gallons (per 3785 m®) from a base of $75.
A 1% increase in turbidity is shown to increase chemical costs by 0.25%.

Preliminary Cost Estimation Models for Construction,
Operation, and Maintenance of Water Treatment Plants

Jwala R. Sharma, Ph.D., M.ASCE"; Mohammad Najafi, Ph.D., P.E., FASCE?;
and Syed R. Qasim, Ph.D., P.E., M.ASCE?®

Reliable cost estimation of operation, and (O&M) of water treatment plants is essential for project
planning and design. The authors have developed construction and O&M cost models for different unit operations and processes involved in
water treatment plants. These models are developed from historical cost data and can be used to develop preliminary cost estimates for major
project components and 1o screen altemative process trains of a water treatment project during the planning phases of the project. The
historical cost data were updated 1o April 2011 costs by using cost indexes from Engineering News Record (ENR) and Bureau of Labor
Statistics (BLS). in addition to April 2011 costs of energy and labor. This paper presents the use of a singhe cost index to further update
construction and O&M costs. This approach has significant advantages over using multiple indexes (such as ENR and BLS indexes) for
different cost components. Using the method presented in this paper, future cost updating by ENR construction and building cost indexes
becomes simple and straightforward. Actual bid prices for one new water treatment plant construction and two water treatment plant ex-
pansion projects were obtained from reputed consulting firms and compared to estimated costs by using the cost models presented in this
paper. Further validation is recommended by use of the equations and comparisons of the costs to the detailed estimates and actual bids.
Accurate forecasting of the muhpmm is site specific and cannot be generalized. Design plans and specifications are needed to develop

estimates based materials, and labor. DOL: 10.1061/(ASCE)IS. 1943-555X.0000 155, © 2013 American Society
of Civil Engineers.
CE Database subject headings: Watcr treatment plants: Construction costs; Maintenance: Costs.
Author keywords: Construction costs; Operation and maintenance costs; Water treatment plants; Cost estimation.
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WATERPROOF VIRTUAL COURSE - RAPID RETURN ON m
INVESTMENT OF NATURE-BASED SOLUTIONS FOR WATER

the international
SECURITY water association
= The objective of this Duration:  Three weeks (June 15-July 6)
course is to encourage = The participant must allocate at least 2 hours per week for
the use of WaterProof, Oo0o= the development of the activities
OocEN

an application
specifically  designed
for project managers to
efficiently obtain an

Target audience:

Professionals and technicians responsible for designing
projects to improve water availability and management,

Indicative and rapid who are interested in analyzing return on investment in
Nature-Based the implementation of NbS.
Solutions (NbS) Tutors:

Investment portfolio, 3 tutors will provide support and guidance to

- participants through the available communication tools,
along _ with the G with 1-on-1 sessions available July 4-6..
associated ROI.
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Carlos Rogélizis @ Civil Engineer, Master’s in Water
Resources, With extensive knowledge in hydrological and
hydraulic mathematical modeling, management and planning
of water resources and management of technical scientific
tools for the analysis of hydrological systems. With experience
in research and consulting projects related to hydraulic
studies of rivers, management of geographic information

systems and generation of software and applications oriented x:” five years in rese
. g " . i (o .
to engineering information. He currently works as a Soﬂw’ sheds, climate
A o | are .
conservation program leader in integrated water resources | enginee,,-gge"_'erauon an
; informati
on.

management for The Nature Conservancy in Colombia. | |I

pilar Galindo is Systems Engineer and Software Engineering -

specialist, with experience in leadership and development of { o —
technology projects, especially in low web environments and | T — o
mobile environments. In charge of the analysis and gathering [ S — |

of requirements associated with the design of information

systems.

\With experience in the monitoring and intervention of
projects, in the coordination of training spaces, as well as t!
generation of printed and digital dissemination produ
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JOIN OUR NETWORK OF WATER PROFESSIONALS! m

IWA brings professionals from many disciplines together to accelerate the science,
innovation and practice that can make a difference in addressing water challenges.

Use code WEB23RECRUIT

for a 20% discount off
new membership.

Join before 31 December 2023 at:
WWW.IWa-connect.org
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