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EPIC System Technology

Community Water Harvesting

“Because water iIs too precious to waste”
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Uses of the Truckee River in a Normal Year**

DOMESTIC USE IS MINOR
IN THE BIG PICTURE

Pyramid Lake
T6%
Tahoe Carson
Irrigation District
13% \
Other Irrigation L. TMWA

8% g 3%

g8 K AF Ava: 1985-1987, 1993, 1995-2000, 2005
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IRRIGATION USE
IS PRIME IN ANY

Domestic-
Commercial
12%

Industrial Mining

. 8%

Irrigation-Livestock
41%

MODEL

Figure A-1. Percentage of total water withdrawals in the United States

Thermoelectric
39%
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Are we serious about water savings, or do we just talk about it?
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Drought shrinks Lake Mead

By Tom Gorman and Julie Cart  heaving their trolling boats over tional parks altogcther this week-

LOS ANGELES TIMES previously submerged boulders end, rangers re
to get on the water. Once-vigor- The Pike an San Isabel forest

LAKE MEAD, — Jason and ous fishing streams in Colorado was at a heightened level of fire
Cori Babcock towed their new are puny trickles. | alert, scaring away some of the



CURRENT WATER SAVINGS

STRATEGIES
Xeroscape landscaping — “go play in the hot playground”
Legislate water saving culture and habits — “good luck!”
“Rob Peter to pay Paul” — “ That's neighborly”
Suck out new groundwater — “Great future planning”
Use misters as shower heads —  “ Thank God for right guard”
Cloud seed the Sierra — “Thank you midwest farmers”
Move around paper allotments — “Social engineering”
Desalinate — “use | gal of oil to produce 160 gal of water”
Computerize Sprinklers — “Reboot 11"

Move everyone to Seattle — “No comment”



WATER WASTE

100 %
EFFICIENT
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Bent Grass Roots
4 months old

Minimal growth into saturated zone of fine gravel
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Rehbe‘n Private Residence, Reno, NV |
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NON-PRESSURIZED
GRAVITY FLOW

R e R

NO EXPOSED
SPRINKLER HEADS

NO EXPOSED
DRIP LINE
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Rehbe‘n Eastside Food Co-op, I\/Iinneapolis, MN
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Where should we look to save water?

National Average for a family of four

Bathing 80 — 31%
Bathroom Sink 8 - 3%
Cook & Drink 12 —5%

Dishwashing 15-6%

Laundry 35-14%
Toilets 100 — 39%
Utility sink 5-2%

Yearly total 93,075 Gal.

Conventional irrigationona
mere 3000 square foot lot -

203,000 gallons per season

Force people to use efficiency
toilets and then monitor
them to flush only once —
save 18,000 gal./yr.

Install efficient EPIC™
irrigation and save —

110,000 gallons /yr.

Reuse shower water and add

29,000 gal/yr



Rehbe‘n New Mexico State University: 3 year Study |
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“The Greens With Subsurface
Ground Irrigation (EPIC) used
50 — 70%

Less Water With Better Turf

Quality
Than Standard USGA Greens.”

Dr. Bernd Leinauer, Ph D, Assistant Professor and
Extension Turf Grass specialist at NMSU, Las Cruces NM.

GOLFWEEK Super NEWS, September 3, 2004
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Comparison of top surface
with sub surface irrigation to
determine fresh water usage
over the summer of 2007 on
Al-Sammaliah Island, Abu
Dhabi, UAE.

Fresh water top-
surface irrigation
system.
(Conventional)
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EPIC™ sub surface fresh
water irrigation system on
Al-Sammaliah Island,

Abu Dhabi, UAE, developed
for multi use green parking
and recreation
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Graph illustrates the comparison of water consumption between Sub-surface irrigation system

and Top-surface irrigation system (Conventional) at Al-Sammaliah Island, Abu Dhabi

Average consumption
of water per m 5.
during the period
August 1, 2007 -
neptember 5, 2007

B Average consumption
of water per m 5q.
per day during the
period August 1, 2007
- weptember 9, 2007

Plot # 1: Sub-surface trigation system (Area 126 mig.)

Plot # 2: Top-sutface imgation system, Notmal [ Area 13575 miag)

Plot # 1 saves 78.91 % water consumption per m 5q. compared to Plot # £ during the period 01-08-2007 - 08-08-2007,




There ISNO water
Crisis

..0Only an inefficient
water management-
Infrastructure
and philosophy.
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THE PROBLEM WITH SPRINKLERS
| ’

50%-80% WATER LOSS

due to compacted solls,
wind patterns, and evaporation loss.
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SPRINKLERS

THE UNPLANNED,
UNPREDICTABLE
FOUNTAINS OF
WATER WASTE
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WIND LOSS THE PROBLEI\/I WITH SPRINKLERS
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R&hbe‘n 1” rain fall event, Reno, NV
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Clty I\/Ialntenance Works = _ = -
during storm to unclog - | | Clogged storm drain
' storm drain. | -/~ = influences neighboring
= ' | - /. property & residences
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Sheet flow not captu red at source, increases
Kinetic energy and temperature, plcks up sediment
phos hates and adds to erosion..




Rehbein Flooding from 1 rain ._@
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Tainted, dirty sheet flow contlnues

to street, Inundates curb gutter system
blocks lane of traffic and becomes safety
hazard as WeII as enwronmental hazard!

'JT'
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AN EXPENSIVE INFRASTRUCTURE

DEEP TRENCHES
LARGE PIPE RS,
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Bad Parenting

OR
Wildlife
Hazard?



Rehbe‘n Wasteful water management practice
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contaminated storm system
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Why not
REUSE?




Rehbein  Detention Pits — The Current BMP?
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EPIC STRATEGY FOR WATER SAVINGS

 FILTER, COLLECT, STORE AND REUSE
STORMWATER

« REUSE WASTE WATER WITHOUT THE “YUK”
FACTOR

« PROVIDE 100% EFFICIENT IRRIGATION

« GREEN THINGS UP!



Rehbein

EN}-’I.R('.INME’.\'TA;.. S[}l_lfT[f}Nﬁi L A LEEGACY 0 F INNOVATION

I N TERNATTIONAL

Parklng garage roof top constructlon







| Second yea of gowth
Bookman Stacks
Minneapolis, MN




Santa Barbara, CA

Water Harvesting Courtyard

EPIC™ System now mandated as standard
In coastal regions of Santa Barbara County
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Challenge

SITEWAS TOO HIGH TO PROVIDE PRESSURE REQUIREMENTS
FOR CONVENTIONAL IRRIGATION

COMMUNITY COULD NOT SUPPLY THE VOLUME OF WATER
NEEDED FOR IRRIGATION




CAMBRIA ELEMENTARY SCHOOL, CA
TOTAL SELF SUFFICIENT LANDSCAPING

NO EROSION OR STORM WATER
_POLLUTION ISSUES
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# Sheet flow Is
74 captured and
filtered by
EPIC™ System.
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BELOW FIELD
RESERVOIR

40 PIPE X 380 FT.
2,200,000 GALLONS
CAPACITY

_——

HIDDEN, NO ALGAE,
NO EVAPORATION,
RETRIEVAL BY SUMP
PUMP TO EPIC AND
DRIP @ 12 GPM/ACRE S8
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BACKFILL OF RESERVOIR PIPES BECOMES BASE FOR SPORTS FIELD
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BASIC EPIC™ CONSTRUCTION
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HIGH SPEED FILL METHOD FOR FILLING EPIC™ PANS

BRUNDAGE B
CONVEYOR sYs*rE
'5 MAN CREW

8 HOUR DAY
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SQUEEZING WATER OUT OF THE DESERT

SRP is one of a group of agencies involved in water management. It operates the dams to provide water
and power; the U.S. Forest Service operates a variety of recreation sites and marinas in the reservoirs
created by some of these dams; and the Arizona Game and Fish Department manages the wildlife and
county sheriff's offices helps protect these facilities.

¢ Bartlett Dam and Reservoir

113,000 SQ. MILES
FLAGSTAFF /

SRP WATERSHED
t.t.tlﬁ.ﬁlﬂbm 515 SQ. MILES

e C.C, Cragin Dam and
Reservoir

+ Granite Reef Diversion Dam

e Horse Mesa Dam and PRESCOTT
ApEChE LEkE‘ SHOW LOW
™
¢ Horseshoe Dam and HORSESHOE DAM
Reservoir BARTLETT DAM

GRAMITE REEF DAM

« Mormon Flat Dam and

Canyon Lake PHOENI 1‘ {OOSEVELT
o Bt DAM
- y ﬁt.[!;‘rﬁ::ﬂ E MESA
%] ORS DAM
* Roosevelt Dam and Lake 7 DAM  MORMOMN FLAT DAM

o Stewart Mountain Dam and Saguaro Lake
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Water Resources Procurement From a
113,000 sq.mi. watershed

SITE CAPACITY SURFACE AREA
Roosevelt Dam 1,653,043 af 21,493 acres
Stewart Mt. Dam 69,765 af 1,280 acres
Mormon Flat Dam 57,852 af 950 acres
Horseshoe Dam 109,217 af 2,800 acres
Horse Mesa Dam 254,138 af 2,600 acres
C.C. Cragin Dam 15,000 af 246 acres
Bartlett Dam 178,186 af 2,700 acres
Total 2,337,201 af 32,069 acres




CURRENT INEFFICIENCIES IN WATER COLLECTION

113,000 sqg. miles with 8” annual rainfall produce
15,484,439,000,000 gallons

4

(2,337,201 af) is stored 749,457,000,000 gallons,(4.8%)

=~ ]

682,457,000,000 hydro storage 67,000,000,000 gallons lost to evaporation

Y

325,851,000,000 gallons

~ N\

216,851,000,000 to Agriculture 109,000,000,000 to Phoenix (0.7%)

—

39,000,000,000 outside 70,000,000,000 inside
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THE UNUSED PHOENIX POTENTIAL

515 sg. miles of hardscape
INn an 7.3” annual rainfall climate

Can produce

60,886,000,000 gallons of water

CAN WE COLLECT IT?



Rehbeln EPIC™ storm water management concepts
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Irrigation-Livestock
41%

Figure A-1. Percentage of total water withdrawals in the United States

Domestic-
Commercial
12%

Industrial Mining
8%

Thermoelectric
39%

Table 2. Total Consumptive Use of Water for U.S. Power Plants

Gallons Gallons Evaporated | Weighted Gallons
Evaporated per per kWh at Evaporated per
kWh at Hydroelectric kWh of Site Energy
Thermoelectric Plants
Power Provider Plants
Western
 Interconnect 0.38(1.4L) 124 (47.0L) 4.42 (16.7 L)
Eastern
i 0.49 (1.9L) 55.1 (208.5 L) 2.33 (8.81L)
Texas
Interconnect 0.44 (1.7 L) OU (0.0 L} 0.43 (1.6 I_.}.
- U.S. Aggregate | - 0.47 51.8,sz. |ﬁ . 18.0 (68.0L) 200 (7.6
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Hoover dam’s generators
Produce
4 Billion kWh of power/year
126 kWh each second

Average outflow from dam
10,000 cfs or
74,800 gallons per second
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aporatorf;
drain lines

A Household with
Central A/C In the

Evaporator coil
Fan

Condenser
unit

Western States

- Uses
Coolant |ines il
Compressar -x r : 3392 kWh pe r year
For

2821 Cooling degree days

(90°H +70°L /2 — 65 = 15)


http://home.howstuffworks.com/enlarge-image.htm?terms=air-conditioner+-vision&gallery=1&page=2

Rehbein

ENVIRONMENTAL SOLUTIONS
I NTEHRNATIONAL

A LEGACY OF INNOVATION

Vegetated areas
Around Buildings
Can reduce
Temperatures
Significantly

Phoenix study 10° lower T

(80° + 70°/2 — 65 = 10 cooling days)
33% reduction on original 3392 k\Wh model for
1119 kWh savings



ENVIRONMENTAL SOLUTIONS

ENVIRONMENTAL SOLUTIONS A LEGACY INNOVATION

1119 kWh , available for
Other uses as

13,875 gallons is
Evaporated for
Production

1119 KWh =

664,000 gallons

That can be retained

If dam is only used

For electrical production.
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DOES A RETURN FOR CREDIT
POLICY MAKE SENSE?

AS THEN WE END UP PUMPING
TWICE!

1000 FT.

LAKE MEAD EVAPORATES
80” PER YEAR! '

1,043,000 ACRE FEET OR
326,000,000,000 GALLONS



http://www.fortogden.com/web-paris-1.jpg
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ADVANTAGES OF STORM WATER
COLLECTION AND REUSE

| Lrﬂ_ A LEGACY OF INNOVATION

« USE OF A FREE WATER RESOURCE

« ELIMINATION OF FLOODING / EROSION ISSUES

« INCREASE IN VEGETATIVE AREAS

« DECREASE IN TEMPERATURE

« LOWER POWER NEEDS FOR COOLING



Rehbeln EPIC™ storm vyater management concepts
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The Primary Infrastructure for
Storm Water Capture Already; :
Exists.




Rehbe‘n EPIC™ storm water management concepts ‘
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§ 23.6 sq. ft. of open pace
Per 19,600 sq. ft. surface
6% (+) per square foot
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ABSORPTION DYNAMICS

PAVER INFILTRATION RATE LANDSCAPE WATER LOSS RATE
3.6 GALLONS/SQUARE FOOT 0.15 GALLONS PER SQUARE FOOT
PER MINUTE PER DAY

E i I 13!!-16!!{+}

INTERNAL STORAGE CAPACITY OVERFLOW TRANSFER CAPACIT
2.5 GALLONS PER SQUARE FOOT 20 GALLONS PER MINUTE PER
CONNECTION

EPIC STORM WATER MANAGEMENT SYSTEM
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(1) Collection, (2) Filtration, (3) Storage,

(4) Timed (72 hr.) self bailing, (5) Reuse.




EPIC™ System and Triton Chamber &
Storm water management concept Re h b el

ENVIRONMENTAL SOLUTIONS

el 10.00° Max: . 10, 00" —_—

fr 0044 003 EPIC™ System filtration of
storm water runoff from street

e
. L T T TEl= === =]
8537 . Trlton storage of supplemental
o xR '; water for irrigation reuse or.,
; T ;i__ |‘:_‘|5"’=';_F!-=!_‘=—1 "l_. il Miraf] 183 N
...Siphon and release of R

stored filtered water SR
EPIC GREEN SPACE AREA AND TRITON CHAMBER STORAGE

at controlled desired rate VAULT SECTION FOR STORMWATER MANAGEMENT



Rehbein AVATO

ENVIRODMNMENTAL SOLUTIODNS :
INTERNATIONAL F =

D sl Matianal iij'

Wildlife Refuge

60 mi. long

@ - 4.7” annual rainfall

Pahrumg CeD e Mead
b :" . |;;"! @
4 ] s — s-,- S ;'\.,q
H.B' DR ,

o :
Wit i L
u"} \Boulde r Clivh S,
]

B#008 Google - Map data ﬂP.DIZIB WAVTEQ™ - Terms of Use

92,000,000
gal. of new water / year

Free gravity delivery

No moving parts

No maintenance

Less than $0.02 / gal after 20 years
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Rehbein EPIC™
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RESI promotes sustainability and hydrological responsibility.




EPIC System Technology

Community Water Harvesting

“Because water iIs too precious to waste”
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