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assess if the rainwater harvesting strategies are
economically warranted management practices.

Rainwater Harvesting Systems — What is it?

» Collection: Storm water is collected from
catchment points

> Pre-Storage Treatment: Trash, gross solids, and
particulate matter are removed

» Water Storage: The storage reservoir for
harvested storm water

» Post-Storage Treatment: Biological or chemical
treatment of harvested storm water.

» Distribution System: Pipes and pumps needed to
distribute harvested storm water for indoor/
outdoor use

Major Benefits of Rainwater Harvesting

System

» Reduces runoff of nutrients, pathogens, and soil

» Reduces flood and solves drainage problems

» Better water source for landscape plants/garden
— nhot chemically treated

» A backup source for water emergencies

» ldeal for cities with water use restrictions

» Reduces the demand for existing water supply
(ground water or municipal water)

Map of Morehead State University
Rainwater Harvesting Projects

B

R

BULLBARN

() GREENHOUSE

- o I
L

o
'l-.__-- 3 o
- B
i
- L)
W s
o =

Excavate and repair
existing pond. Install
plumbing to waterers.

T ; . E 3 - - . 3 A
-:: ‘ \
heavy traffic pad [

W = 5 p I-w o

et = |

ey

"':"-._ i

ﬁ Tire Waterer with I L
heavy traffic pad -'""F o

T
_I' .:II- r"_.'

*Plan for installation of land-based pond rainwater harvesting system

*Tire waterer for water distribution to cattle

Table 1: Cost of Land Based Pond Rainwater System Installation

/’ % _ 2 3 '-._-_.

Description Amount
Pond cleanout: remove mud, replace dam, install cattle $19,600
waterers
Dense graded aggregate base for pond & tire waterers S1353
Equipment supplies needed for water harvesting $104
project: tire waterers
Concrete for tire waterer 5721
Tire waterer parts S11
Tire waterer valves 5152
Dense graded aggregate base S423
Pipe S22
Total S22,386

» Rainfall: 10- year average

» Catchment area: 18,800 sq. ft.
> Average Morehead City Water Price: S0.00955 per gallon
» Gallons evaporated calculated based on data from Climate

Prediction Center — United States Evaporation Monitoring

0.75

» Total gallons per month was calculated using the following
formula:
Gallons — Area * 0.6 gallons, rainfall
Collected per sq.ft. ininches
Investment Analysis

Water harvesting equipment (investment) cost: $22,386

Assumptions:
Lifetime of the system is 25 years
Opportunity cost of capital is 5%

Formula for present value of a uniform series of payments
provides:

Vo= A (USPV;y)

where Vo= present value of investment, A= required annual
benefits, N = life-time of the system and i = opportunity cost
of capital

22,386
A=

14.0909

=> S$1589 per year.

The investment analysis show that the required annual
benefits of the rainwater harvesting system is $1,589 per

year.

Scenario 1:

Value of harvested water is $2,236 per year (assumed
100% utilization, average price is $0.00955 per gallon)

Total monetary benefits using 3% discount rate:

Vo= A (USPVin)

Vo=2,236*17.4131

=538,936

Scenario 1 shows that the current value of future incomes from
investment is $38,936 which provides a gain of $16,550
with 100% utilization of harvested water. We cannot expect
100% utilization during the winter months so this is an unlikely
situation.

this

>

where V= present value of future incomes, A =
annual benefits, g = growth rate of water cost, N =
life-time of the system and i = discount rate

| 1+ 0.04\25
1,476 (1 +0.04) |1 (1 — 0.05)
V(): - -
(0.05 — 0.04)
Vo= $32,661

Scenario 3 shows that the rainwater harvesting
system is beneficial if the city water price increases
by 4% per year, assumed 9 months of harvested
rainwater utilization.

Conclusion
Economic benefits of RWH system depend a number

of factors such as the size of catchment area, annual

rainfall and its distribution, usefulness of rainwater,

cost of installation and cost of alternative water
sources.

» A larger catchment area will provide better

>

>

>
>
>

economic benefits compared to our experience with
smaller catchment areas.

Environmental benefits are not included in this

analysis. However, both short- and long-term

benefits seem to be significantly higher than the

economic losses showed in this analysis.

More research needs to be conducted to assess if

there is a justification for governmental support for

RWH.
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