Time Tested Techniques for Developing Complex Water
Management Models in GoldSim
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‘Water Balance Models vs. Water

Management Models

« Water Balance

 Revolves around the tenet that Inflows — Qutflow =
AStorage

- Operating decisions are pre-made
- Example: power plant water circulation flowsheet under
nominal load

*  Water Management

* Incorporates decisions and operating logic and rules
* Able to mimic operators logic (to the extent possible)

- When projecting out into the future, addresses conditions
that may not have occurred previously

- Example: Irrigation decision support system that includes
drought and wet year operating rules
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How Many Facilities at the Top of the

Model?

Everything starts from the top down construction
approach — set up containers for each facility

but what counts as a ‘facility’?
* Physical Location
 Distinct Process
* Distinct Water Quality
* Reporting needs

Ability to isolate flows into and out of the facility
(battery limits)
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Define the Battery Limits of the

Facilities

The battery limits of the facility is what we use to
determine what is considered an ‘internal’ flow
and what is ‘external’ — that is, passed between
facility

Select battery limits that focus on where the facility
iInteracts with OTHER facilities

Carefully selecting this limit can help reduce the
number of flows that must be calculated

If it IS internal, do we REALLY need to calculate it?
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Selecting the Battery Limits Example
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Selecting the Battery Limits Examples
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|Calculate Demand and Verify
Withdrawal

One big part of the water management model is
calculating what one faclility will need — the
‘demand’, and if another facility can meet that
demand — the ‘supply’

Often, it Is very important to check to see if a
facility can actually meet the demand

It can also be important to prioritize the demands
and the supply — where you get your water from
first, and who will get water first
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Cascading Water Demand

Processing Plant Module
Example of Prioritized 'Pulls' on the Demand Side
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Cascading Water
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Cascading Water Demand
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Cascading Water Demand
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Cascading Water

Facility A

=" Facility_B

The demand is sent to Facility A
which sends back whateverit
can, up to the demand__p_u_t________.-—-"

"“maybe not all-of it. Add it to the
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Cascading Water Demand

Facility A

Repeat this process for all the —
possible supply facilities: If
any of the-supply facility meets
“the demand, all the

subsequent demands are zero
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Cascading Water Demand
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‘Allocated Water Supply

Water Supply Reservoir
Example of Prioritized 'Pulls' on the Supply Side
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Allocated Water Supply
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‘Allocated Water Supply
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‘Allocated Water Supply

| Allocator Properties : Prioritize_Outflows_to

Definition
Element ID: rioritize_Outflows_to ADpEErance. ..

Description: prioritize outflows from the reservoir
Display Units: |m3)’dav Type: [Value ~|
Definition

Amount: I'\-'-a'ater_Suppl‘f'_Reservoir. Withdrawal_Rate

...<...

Qutputs
Prioritize_Outflows_to Priarity Name Demand
1 Uncentroled Qutflow
2 Plant Demand_From_Plant
: — 3 Heap Demand_From_Heap
/ A -~ 4 Potable Demand_From_Potable
e Allocator Element to e
prioritize the .

e + X ¢ G Allow editing of Prioriti
Withdrawal_Rate from-the, ., (= Mlow eciting of Portes
- gerVOir. Be sure to give “t.he For equal priorities: | share the input equally

Save Results

uncontrolled outflow first b
priority. We have no ability,tg
prevent this from happening,
. so it gets first priority

Einal Yalues Time History

[ oK ][ Cancel ” Help

Note that the priorities in the
Allocator match the graphics.
Document-Document-Document!
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Allocated Water Supply
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‘Building Modular Components

Building modular components does more than allow
you to reuse your code.

By putting elements you link to from other modules at
the top of the module, you can quickly verify you
have made the right connections and ensure you
didn’t connect to the wrong element

Envision your modules like circuit boards. Having
connectors easily accessible means the are easier
to connect to

Proper modularization allow you to ‘pull and replace’
modules — letting two people work on the same
model
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‘Example of Water Supply System

Modeling the following scenario:

*  Runoff from upper watershed diverted to
the tanks

* Tanks supply water to the mill

* Unused runoff allowed to continue down
to the reservoir

* Reservoir will supply water to the tanks if
runoff insufficient

Runoff from
Upper
Watershed

Bypass Tanks . .
yp > * Reservoir also supplies water to the
potable water system

Supply
Tanks

1€F_.

Pump to Mill
Overflow from B from
Pump up to Tanks .
Pump to Potable Tanks Watershe
Water System ™ v
O

Water Supply Dam

Conceptual water supply system
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‘GoIdSim Modularized Containers

Upper_ Wate rehed

Supply Tari{s\

-.(____—___

FPotable Water _System Water_S upply_Dam Discharge_to_River

GoldSim construction of a
water supply system
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‘GoIdSim Modularized Containers

_~ Water Supply Reservoir Facility
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The Water Supply Reservoir collects water fram two WSD_to_Tanks

sources, either runoff from it's own watershed or \
runoff diverted into the watershed and not used at > f [
the Supply Tanks. X

Reservoir_Parameters -
- The Resenvoir will attempt to supply makeup water WSD_Overtop_to_River
to the Supply tanks for use in the Mill as well as

potable water to the potable water treatment plant
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Watershed

Demand at Mill unoff from a watershed diversion is diverted into the
= tank. although the diversion cannot capture all of the
flow (some will bypass the intake).
=3 >
X

If there is insufficient water from the diversion to meet
the mill demand, additional water will be requested
from the Water Supply Dam. This would be pumped
up from the Dam to exactly meet the demand (on the
time scale of the model at least).

Bypass Tanks

Demands To
Supply \

Demand_for_Dilution_at_Mill

Tanks . .
o i s oot v oo v o e ) fxr GoldSim construction of a
Water Suppy Dam_ %'Lol:@/; '?NJ-G,:? o Fump to Mill Demand_from_WSD Water SU pply System
Model assumes no change in tank storage over the %
simulation period.
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|GoldSim Modularized Containers

Water Supply Reservoir Facility
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\Typical Water and Load Balance
Schematic

Water Balance Load Balance

From inflows and Create Mass
concentrations

. Add mass to cell l
Flow to treatment

Water volume in pond Pond Mixing Advective Mass Outflow
Cell

1 Advective Mass Transfer

to Treatment Cell Discard
»| Mass to
Treatment Mass removed by Sink
Cell treatment (i.e.
Flow to discharge Advective precipitate transfer)
Mass to

> discharge > Outfall

Flow to sink (lost)

Flow to sink
(other cells?)
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‘GoIdSim Water and Load Balance
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‘GoIdSim Water and Load Balance
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‘GoIdSim Water and Load Balance

Water Treatment Feed Pond Facility
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‘GoIdSim Water and Load Balance

Water Treatment Feed Pond Facility
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Thank You

Questions?
Discussion?
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