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CalPoly

The Architecture Graduate Research Studio of
California Polytechnic State University (CalPoly)
was contacted by CAW to provide a Proof of Con-
cept Master Plan for the Desalination Plant for the
Monterey Peninsula Water Supply Project (MPWSP)
This report is the result of the research of the
Architecture Graduate Research Studio at CalPoly.
Please see the comprehensive Table of Contents
at the front of each of two volumes. The report has
two parts:

A Design Book, containing our Proof of Concept
Master Plan, from inspiration to conceptual design,
including diagrams showing:

- function and inspiration of the design

- sustainable elements

- educational elements.

» A Research Book, containing our research and
development of our design.

It includes:

- Sustainability in large industrial projects and how it
was applied to this design.

- Water and energy efficiency in the plant, its
grounds, educational exhibits, and staff use.

- Materials selected on these sustainable criteria.

- Environmental quality inside the plant.

- Innovative elements in community and education.
- Scope of work considerations to support sustain-
able design.

We have reported to CAW, (the utility company for
water for the Monterey Peninsula) and to the Gover-
nance Committee for the MPWSP. Our faculty advi-
sor is James Doerfler, Interim Head of Architecture,
assisted by Kevin Dong and Cesa: jorres.

**Copyright Disclaimer Under Section 107 of the Copyright Act 1976, allowance is made for “fair use”
for purposes such as criticism, comment, news reporting, teaching, scholarship, and research. Fair
use is a use permitted by copyright statute that might otherwise be infringing. Non-profit, educational

or personal use tips the balance in favor of fair use.

Executive Summary

Graduate Studio Members:
Daire Heneghan

Danton Spina

Derek Holloway

Joanne Ha

John Donley

Kevin Pitzer

Smita Nlak

Thomas Shorey

Cal Poly Architecture and Environmental Design. Graduate Research Studio
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Along the front (south) elevation of the treatment
building, we have placed a mesh screen extending
the entire length of the building and nearly matching
its height. This screen provides a linear continuity to
the front of the engineering processes behind, both
the treatment building and the adjacent multimedia
filter area. The main multimedia filters are exterior,
the required piping protection to be provided as
required for the material selected.

The administration building is described in Appendix
2 of the RFP, beginning on page 2-58. Our design
shows a room layout. Efficiency of use by the staff
of the project is the guiding principle of our architec-
tural considerations. The Salinas River valley is in
the view of the north facing rooms in the administra-
tion building. We have placed principal offices and
assembly rooms there. This building might be able
to be made even smaller than our preliminary study.
It is recommended that the finishes and fittings be

high-quality industrial products.

Significant is lockers, showers and staff bathrooms.
These facilities are important to the full time staff.
The center of the Administration Building is high-
lighted with a water feature, central to our educa-
tion program. It is fed by both roof water collection
and the full time flow of test water taken from the
treatment building. The water feature leads to the
sustainable garden and the elevated walkway. The
elevated walkway carries around the treatment
building, providing views of the process equipment
inside.

The educational program will occupy the visitor en-
try way, the water feature and informative signs and
displays to be added by the owner.

The roofs of both buildings should be designed

to hold solar electrical panels to be added after
construction. Please see the Energy Section of our
Research Book.

Executive Summary

Cal Poly Architecture and Environmental Design: Graduate Research Studio
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FROM OCEAN PRE-TREATMENT

Intake

Filters

Energy
Recovery

Fead Water

Ocean ks

A

Discharge

Desalination Process

Desalination is a three-step process. The suspended solids are
removed by elaborate filter systems, then the molecules of salt and
water are separated by special membranes under high pressure,
then minerals are added back in to produce drinking water.

* First Step: Filtering. Sand filters remove objects and organic de-
bris. Cartridge filters remove tiny objects.

» Second Step: Reverse Osmosis (R.0.) The molecules of salt and
water are separated.

* Third Step: Post Treatment adds back in certain minerals to make
the water drinkable.

REVERSE OSMOSIS TREATMENT

Explanation of Desalination Process Diagram

POST TREATMENT TO CITY SYSTEM

Desalination Process Diagram

Having just reported that the process is simple, it is deceptively sim-
ple because it contains several smaller steps transforming a natural
substance, raw seawater, full of organic and chemical components
into a precisely configured product consumed by the public by the
gallon every day. The level of efficiency achieved is directly de-
pendent on the rigorous maintenance of the process. Cleaning the
filters often produces much more efficient reverse osmosis.

The highest quality is never a question. The public health is on the
line.

Cal Poly Architecture and Environmental Design. Graduste Research Studio

1
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* LEED as Model
* LEED Categories & Diagrams
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Primary LEED Catagories

LEED

Established in 1993, U.S. Green Building Council
(USGBC) recognized that the sustainable building
industry needed a system to define and measure
“green buildings.” This action led to the creation

of an every evolving green building rating system
known as Leadership in Energy and Environmen-
tal Design (LEED). LEED uses the U.S. Environ-
mental Protection Agency’s TRACI environmental
impact categories as well as the National Institute
of Standards and Technology (NIST) as the base
for weighting each credit that make up the rating
system.

The LEED 2009 Green Building Rating System for
New Construction and Major Renovations is a set of
performance standards typically used to certify the
design and construction of commercial or institu-
tional buildings and high-rise residential buildings of
all sizes, both public and private. This program has
also been used to certify specialized buildings that
have commonalities with these building types. The
intent is to promote healthful, durable, affordable,
and environmentally sound practices in building
design and construction.

The LEED program has been broken down into 7
topics, which are made up of a range of prerequi-
sites and credits requirements. These topics in-
clude:

Explanation of LEED as Model

OB

1. Sustainable Sites (SS) - encourage strategies
that minimize the impact on ecosystems and water
resources.

2. Water Efficiency (WE) - promote smarter use

of water, inside and out, to reduce potable water
consumption.

3. Energy and Atmosphere (EA) - promote better
building energy performance through innovative
strategies.

4. Materials and Resources (MR) - encourage using
sustainable building materials and reducing waste.
5. Indoor Environmental Quality (IEQ) - promote
better indoor air quality and access to daylight and
views.

6. Innovation in Design (ID) - address sustainable
building expertise as well as design measures not
covered under the five LEED credit categories
above.

7. Regional Priority (RP) - address regional environ-
mental priorities for buildings in different geographic
regions.

All prerequisites must be completed to achieve any
level of certification, while credits are option but
offer weight to the level of certification that can be
achieved.

LEED 2009 for New Construction and Major Reno-
vations certifications are awarded according to the
following scale:

1. Certified 4049 points

2. Silver 50-59 points

3. Gold 60-79 points

4. Platinum 80 points and above

110 points is the maximum score any project can
score on the LEED 2009 for New Construction and
Major Renovations certifications program.

It is believed after completing the LEED Checklist
attached as part of the Appendix that this project
has the potential to receive a Gold status with
relative ease and with investing in a number of ad-
ditional green strategies there is potential of receiv-
ing Platinum status if the program is pursued. Of
course, this status will depend upon the final design
decided upon as well as the construction practices
implemented.

A cost-benefit analysis that not only includes the
upfront financial cost but analysis the benefits of
investing in a quality building design and range of
products that require less operation and mainte-
nance, that are environmentally friendly and educate
members of the public who visit the faculty are a
virtual part of the analysis should be conducted. The
LEED Supporting Document will aid in this analysis
since the level of difficulty of achieving each credit
type has been outlined.

15
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Sustainable Features LEED-Like
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SUSTAINABLE SITES | msmmp § o:

 Undisturbed Area Diagram
* Landscape Strategies

» Xeriscape

* Landscape Diagram

« Seasonal Diagrams

* Flower Blooming Seasons
* Landscape on Swales

e Landscape on Slopes

« Xeriscape Plant List

* Roof Catchment

= Stormwater Design:

Permeable vs. Impermeable

19
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Undisturbed Area Diagram

The site lends itself to development of the western end of the site.
The sustainable goal of limited development fits with cost savings in
this program diagram. We have intentionally left as much of the site
undeveloped as possible.

During construction, considerable effort must used to protect the
site. Temporary fencing, runoff capture, defined lay-down areas for
contractors will be needed.
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What's Xeriscape Landscape

» Defined as “quality landscaping
that conserves water and protects the
environment.”

What’s People misleading about
Xeriscaping?

« ltis not a bare earth ZERO-
scape(Xeri means “Dry” in Greek),
nor is it cactus and gravel rock garden

Benefit of Xeriscape

» Reduced water bill and water conservation

+ Efficient and cost effective

* Provides wildlife habitat

* Reduces fossil fuel consumption and pollution
« Presents minimal pest and disease problems
= Thrives with little fertilization

» Requires low pruning and maintenance

« Saves valuable landfill space

* Improve property value

 Provides attractive year round lands-

apes

+ Uses beautiful sustainable plants that are
well adapted for the area

« It is appropriate for the local soil and

climate

Soil Analysis
and
Improvement

Practical Bl Efficient
Turf Area Irrigation

The Seven Princlples of Xeriscape

Cal Poly Architecture an

Xeriscape
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Spring

Summer

Fali

Winter

Seasonal Diagrams

Cal Poly Architecture and Environmental Design: Graduate R
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Landscape on Swales : Bioretention(Low Impact Development)

Gravels with Muich Iris douglasiana

Service Road

| Biofielteration Planting Soil
t=—-Qverflow Drain Pipe
Native Soil

Avoiding water runoff is easy when working on a sand site. To
accomplish this, the design approach for surface water throughout
the site is to avoid collecting water into a point source. The use
of roadway swales, avoidance of curbs and implement permeable

A

paving where appropriate will accomplish this goal on our sandy
site. Note that roof water is being collected for use in the water
feature.
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WATER EFFICIENCY

« Water Efficient Landscape
« Water Use Reduction
¢ Water Fixtures

31
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Landscape

By specifying native and adaptive plant species

for the newly landscaped area, after establishment*3:
of plants over the first couple of years, irrigation
will not be required for these plants to continue to

Water Use Reduction

thrive.

Rainwater Capture

Captured rainwater that falls
on building roofs can be used
for non-potable uses such as
irrigation, toilet flushing and
cleaning. This will reduce
water usage. A simple low cost
ways to achieve this goal is
displayed on the photograph
“Rainwater Harvesting”.

See Research Report Appen-
dix for more details on rainwa-
ter harvesting.

Rainwater Harvesting

barrel safety strap
(screwed to wall)

fully losed lind & screw
top with air vacuum relief
valve(or use screen)

disconnected
downspout

Cal Poly Architecture and Environmental

filter(of watering edibles,
a first flush diverter is
required)
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ENERGY & ATMOSPHERE

* Optimized Energy Performance
= Overall Energy Diagrams

« Solar Energy Diagrams

35
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PG&E
E20 Service
135 KV

RO TREATMENT BUILDING

Electricity

i (2048014160
i Transformers

Feed to Treatment
....

et 4

Landfill Gas

o®® Generator
' L]
L]

1. PG&E will supply 13.5 kilo volt service, under a
negotiated “E20” service agreement with CAW. See
Section 26 of the RFP, page 2-69.

2. The electrical substation at the farthest west part
of the site, will receive the 13.5 kV line voltage and
transform it into the 480/4160 service to be delivered
to the treatment building. The treatment building will
contain 2 transformers to supply power to the RO
pumps, the high-bay lighting and the remainder of
the site.

3. The feed to the administration building will join the
feed from the solar PV panels to supply the electrical
needs of the office use.

Overall Energy Diagram

Pref, Metal Screen

GENERATOR

Pump

olar Hot Water

Uninterrupted
Power Supply

Control Room

ADMIN BUILDING

Live Source Diagram

4. An uninterrupted power supply (UPS) will supply
the control room and emergency lighting in a power
failure.

5. A diesel generator will supply power to one clear-
well pump, the admin bldg and other facilities listed
in Section 27 of the RFP on page 2-71.

6. The 480/4160 transformers will supply site light-
ing. This system will consist of LED lightoliers at
roadway entrances and exit, intersections and visitor
parking. Chemical unloading area, at the rear of
the treatment building should have motion detector
activation to prevent long-term light pollution to the
valley below.

Cal Poly Architecture and Environmental Design: Graduate Research Studio
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Solar Energy Diagram

Solar panel location options to power admin building.

Installing solar panels on the roof can power the Administration panels in the adjacent open space to power the Administration
Building during the day. There is also an opportunity to install solar ~ Building and other facilities.
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MATERIALS & RESOURCES

* Materials Goals

« Material & Building Systems

« Material Diagrams

* Paving Diagrams

= Surrounding Facilities Relationships

41
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Introduction

When it comes to materials and resources, the
goal should be clear: Attempt to use locally
sourced materials whenever possibly, use sus-
tainable products, and try to use products that
have a good life cycle.

In regards to the life cycle, the process is called
cradle to cradle. What this means is that the
product can be taken from nature and/or fab-
ricated in someway. Then the product is put to
use on a job site. Over time the product either

Materials Goals : Material Selection

biodegrades in a natural way or when the
product is defective or simple too old and worn,
the product is return and recycled to reenter the
same manufacturing process that it began in.
The idea of sustainability is paramount to the
success of this process. This has alreaady been
mentioned several times and it doesn’t stop
when it comes to materials. Materials choices
that last longer, have a better recycling pro-
cess, and have less impact on the environment
should be the primary choices in this project.
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Plastic <<m_._ Laminates

Panel installation on framework is simple and ing construction methods follow specifications.
quick. Panels have moss and algae repellant and do
Operation is non necessary but panels could be  not allow for dirt to accumulate internally.

attached to operable framework. Replacement panels can easily be changed as

Maintenance is cleaning every 6mos - 1 yrand  needed, estimated 20 year warranty or parts.
simply involves wiping panels clean assum

Time Frame Payoff Period Graph:

Foam Concrete Wall
Panels

(ON@)

Aluminum Panels

©®—w

—
~

Plastic Laminate
Panels

TIME (Yrs)
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Installation is simple and quick following initial framework.

Framework can be reused for each panel.

Concrete sealers extend the life of the panel by reducing the amount of wear caused by
weather and reduces the effects of fluid staining.

Time Frame Payoff Period Graph:

oo

— Steel Frame

Bw

Standard Construction
Concrete w/ Formwork

Tilt-Up Concrete

TIME (Yrs)

Cal Poly Archit
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The recycled tube can easily be used as formwork and be left in the tilt-up concrete
panel it is used with.

Concrete sealers can also be used to prevent weathering.

Cleaning the interior of pipe often can prevent water damage over time and mold build-
up. To avoid this problem, consider adding a drainage feature.

Time Frame Payoff Period Graph:

Custom Circle Design
with Framework

L—40Nn0o0

—_—
~

= Storm Drain Tubes

TIME (Yrs)
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Use stainless steel to avoid rusting over time.

With aluminum oxidation will occur but will only affect the finish, not the structure. The
finish can be polished or can remain oxidized for aestetic affect.

Occassionally cleaning of debris from screen will prevent issue relating to long term
water damage or staining.

Steps may need to prevent birds from inhabiting parts of the screen. Perhaps encourage
birds to nest elsewhere by providing a better habitat option.

Time Frame Payoff Period Graph:

Aluminum Screen

(oN@)

Steel Screen

» -0

—

TIME (Yrs)

Steel or Aluminum Screen

Cal Poly Architecture and Environmental Design- Graduate Research Studio
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Clean often to allow the glass and the natural greenhouse effect to take place.
If glass is damaged, return to manufacturer to continue cradle to cradle process
whenever possible.

Time Frame Payoff Period Graph:

“L—H0no0

—
~—

X\\\\\I Standard Glass

Low-E Glass

>

TIME (Yrs)
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A variety of panel types can all be replaced or updated as needed.
Proper lubrication of gears and chains is necessary for continued use.
Occassionally remove panels when clean for the most thorough cleaning possible.

Time Frame Payoff Period Graph:

Polycarbonate Doors

Glass Panel Doors

L XoXe]

—
©«
~

e

Solid Panel Doors

>

TIME (Yrs)




VO 'ATYILNOW LNV Id NOILYNITYS3A dSMJIN 95

‘0)o ‘sojis

Aquesu woly pauiejqo aq
p/N0J |aAk.L) “S[elisjew
0} SaW09 )1 usym
saniioe) buipuno.lins o}
sdiysuoijejal ay) jnoqe
uoIj08s )Xo} e SISy |

abew yayjoue 10 ;oY
soob )xa| Aiepuooss

"uo sa06b 1s1 ay |

sybi Joueixg Josuag -

s}a|lol ysni4-[enQ -

SJOPIAIP [BUIDIUI SE

(semog Jajep) |euslely pawiejosy -
(Anduiqgen ooquieq)

s|euajely s|gemausy Ajpidey -
siuled DOA ON -

Bulioo|4 o) -

=

RISIONpOI| S|GBUIE)SNS % SIBLIGIEL JOUBI|



LEGEND:

»c
Q)

Ao
D
®
QD
P
D
®
®
®
®

OF

->m_._m= Paving w/ Swa
Permable Paving
{oncrete Paving w/ Spill ._.m:x Unde

r _umw__.mmmc_o..ﬂms:u

|
-

©)
S
(J/

/0.000.0.0.0/0,0/00.0.000

00000000 0/0000000m=[00000000)

ENENCTNNT

NSNS

Cal Poly Architecture and Environmental Design: Graduate Research Studio

57



asnal Joj Ajjioe aisepp
jeuibuo o} sjeusiew
Buined pajuemun
10 pabewep puag

- € @seyd
salnjes) adeospue| ases yum buidesspue)
se ||om se Buiaed |e20| Ul pasnal 1o
1o} 3uo)s paysnio 9)Is-1o palsAljep 9q
pue ajebaibbe asn ueo s[eusjep Buined
- Z 9seyd - ¥ 9seyd

Buiaed ui pasn
s|eusjew ajeboibbe
sajeald Ajjioeq
ajsep bBuuoqybian
- | oseyd

sjeuajepy buined

"9)IS UO seale
AioAifap oy} seau s1y] J8pISU0Y In220 pinod syjids jeajwayd aleym eale ue uj uojdo ajes
B 10J smoje ‘s)jue} ebeiojs punoibispun pasojous o) abeulelp yym dred usym ‘e)asouo,) -
"sasodind abeuieip 1o sjems e yum patjed aq pinoys jjeydsy -

punoub ay} ojui Ajpoauip uonesjiul J8jem smojje uoido ajqesuuia -

"8]840U09 puk ‘sioned sjqesuliad ‘eydse buipnjoul a|qejieae aie suoido jo AjoLieA vy -

VO 'AFHILNOW LNV1d NOILYNITYSIA dSMdW 85

W_m:m#ms_ ._mc_.>mn__



Surrounding Facilities Relationships

LEGEND:
- Desalination Proposed Site
- MRWMD
- MRWPCA

The site is near the ocean and two useful
neighbors: The Monterey Regional Waste
Management District (MRWMD) and the Mon-
terey Regional Water Pollution Control Agency
(MRWPCA.) The waste management district
produces electricity and may provide a sub-
stantial amount of energy needed to operate
the Desalination Plant.

Both of these industrial facilities take in a
product seen as waste and create something
of value, something the Desalination Plant
intends to do as well. The location also of-
fers the extremely beneficial opportunity for
the desalination plant to tap into the recycled
water plant’s outfall discharge pipeline. This
will save the plant the large cost of building a
completely new outfall line to the ocean.

Cal Poly Archite:
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INTERIOR AND ENVIRONMENT

« Daylighting Diagram

* Views Diagram

« Interior Environment Efficiency
+ Passive Strategies
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Views and Daylighting Diagrams

m

Three rooms in the administration build-
ing on the north end of the building have
spectacular valley views. They are the
facility manager, laboratory and control
room. The conference room has a court-
yard view.

Cal Poly Architecture and Environmental Desian: Graduate Research Studioc 63



ubisap ul uoneAouul




INNOVATION IN DESIGN [ m—p | o: |

*  Community Group Outreach
* Education at Detail Level
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Are two local groups that promote sustainable within
the community. Working hand-in-hand with such
groups can benefit the project and the community in-
cluding the extension of existing bike routes, the cre-
ation of a community vegetable garden and through
the promotion of local green energy.

An exciting opportunity to work with local commu-
nity groups, local government, the waste manage-
ment facility and recycled water facility to extend the
existing bike route out to these facilities, included the
proposed project along the way currently exists. See
the exciting Marina City bike map attached as part
of the Appendix. http://c4smarina.weebly.com/up-
loads/4/0/3/6/4036822/marinacommunitymap.pdf

Working with the Gardens For People project to
establish a vegetable garden on a portion of the open
space adjacent to the waste management facility.
http://c4dsmarina.weebly.com/gardens-for-people.html

Support local green energy programs by investing
MCE Clean Energy. https://mcecleanenergy.com/

Society of Cruel to Animals for Monterey County
http://lwww.spcamc.org/index.html

An opportunity exists to work with SPCAMC through
the creation of natural habitats for rescued wildlife.

Community Group Outreach

Cal Poly Architecture and Environmental Design: Graduate Research Studio
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AMOUNT COMPARISONS

» Site Comparisons

* Quantity Comparisons
LEED Elements and Materials Selections

= Cut and Fill Comparisons
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Scope Comparisons

In comparison to a standard engineering preliminary
view of the project, we have made some dramatic
changes in scope of work.

The square footage of buildings. The bulk of this
change is that we eliminated the building around

the multi-media filters. We have replaced it with a
perforated metal screen around the perimeter of the
space. We feel that the Administration Building might
be reduced even further than we have it shown.

The bulk excavation is reduced substantially and

is largely the result of grouping the buildings and
reducing the amount of paving. We placed the build-
ings in site contours as much as possible.

A Quantity Survey, attached in Appendix, is a back-
ground for the following cost comparisons. We were
asked about the cost of sustainable design. These
comments arose from our research:

The national average cost premium for green build-
ing is reported in RS Means at 3%. This includes
heating and cooling costs for buildings across the
country. Our climate is much less expensive for
heating and cooling as well as reduction in these
costs.

200sf

100sf

Quantity Comparisons

SF of Buildings 50,100 sf 33,300sf
CY Bulk Excavation 157,357¢cy 37,100cy
Paving 211,400sf 48.112sf

SF of Buildings

CY Bulk Excavation

Scope Comparisons Diagram

_ Typical Engineering Design

. Sustainable Architecture Design

Paving

Cal Poly Architecture and Environmental Design:

raduate Research Studio
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LEGEND: Original Conventional Design

- Cut

- Level

- Fil

Proposed Sustainable Design

In comparison to a standard engineering preliminary
view of the project, we have made some dramatic
changes in scope of work.

The square footage of buildings. The bulk of this
change is that we eliminated the building around

the multi-media filters. We have replaced it with a
perforated metal screen around the perimeter of the
space. We feel that the Administration Building might
be reduced even further than we have it shown.

The bulk excavation is reduced substantially and

is largely the result of grouping the buildings and
reducing the amount of paving. We placed the build-
ings in site contours as much as possible.

Cut and Fill Comparisons
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APPENDIX

LEED Red-Yellow-Green

* RBF Schematic Plan

» Precedent Research

* Renderings and Images
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RBF Schematic Plan
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Precedent Research : The Water Reclamation facility
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Precedent Research : West Basin Desalination Demonstration Facility in Redondo Beach
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RAINWATER HARVESTING
Rainwater harvesting is the practice of collecting and using rainwater that runs off of hard surfaces, such as roofs. It is an
age-old technology that is growing in popularity as people look for ways to use water resources more wisely.

By harvesting rainwater you:

+ Keep relatively clean water out of the combined sewer system and make it available for use;

* Reduce the energy and chemicals needed to treat stormwater in San Francisco's combined sewer system, while also reducing
the energy used to transport water from distant reservoirs;

+ Decrease the volume of stormwater entering the sewer system, thereby minimizing flooding and combined sewer discharges;

+ Decrease the volume of potable or “drinking” water used for non-potable applications.

MAKING IT HAPPEN

Itis now legal to divert stormwater from San Francisco’s combined sewer system. The relevant Plumbing Code is Section 306.2., which
reads: “Roofs, inner courts, vent shafts, light wells or similar areas having rainwater drains, shall discharge directly into a building drain
or building sewer, or to an approved alternate location based on approved geotechnical and engineering designs.”

RAIN BARRELS

Rain barrels are storage containers designed to capture rainwater runoff from your roof for use in irrigation or other

non-potable applications. Rain barrels are inexpensive, easy to install and maintain, and are well-suited to small-scale residential sites.
They typically range from 50 to 100 gallons in capacity, and the water they collect is most often used to irrigate plants.

PERMIT INFORMATION

If your downspout is disconnected from the combined sewer system, you do not need a permit to install a rain barrel. However, if your
downspout is connected to the combined sewer system, you will need a permit from the Department of Building Inspection, Plumbing
Division. Permit requirements include a basic site map identifying the locations of your rain barrel, an approved storm drain, and the
intended destination for overflow (a drain, garden, etc.). The permit fee covers the permit and site visit by a DBI inspector.

DBI's website at; http:/fiwww.sfdbi.org, or call 415.558.6570.

For more information on permits,

WHERE CAN | GET A RAIN BARREL?

You can easily make your own rain barrel, as described on the other side of this handout. You can find low-cost barrels on Craigslist
and visit your local hardware store to purchase the other pieces you need. Make sure you only use food grade barrels. Do not use
barrels that may have contained hazardous or contaminated materials. You can also purchase rain barrels with the fittings already
installed. There are many types of fully outfitted rain barrels available online. The SFPUC strongly encourages customers to purchase
barrels that are being reused, rather than those that are being manufactured new.

QUESTIONS? CONTACT US

If you are interested in learning more about rainwater harvesting, please contact us:

San Francisco Public Ulilities Commission

Urban Watershed Management Program

Email: greenstormwater@sfwater.org | Phone: 415.554.3289
http://stormwater.sfwater.org

Cal Poly Architecture and E:

http://sfwater.org/modules/showdocu-
ment.aspx?documentid=237
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System Operation & Maintenance
How long can | hold rainwater in my barrel or cistern2 What are the sanitary precautions |
must follow?

* Aslong as your rainwater harvesting system is opaque (of such color and thickness that sunlight cannot
penetrate the barrel), shaded, and screened, and you use the water only for non-potable purposes,
there is no strict limit on how long the water can sit in your system. Be sure o inspect your system often
and clean it as needed. You can clean your system annually with a non-toxic cleaner such as vinegar. If
you intend to water edibles with your rainwater, you must install a first lush diverter, which will ensure that
you harvest only the cleanest rainwater.

Will my rainwater system run out of water during the dry months2

* It depends on the size of your system. If you have enough space to accommodate a large cistern and
your water needs are low, your catchment system could hold rainwater for all your summer needs. If you
are using a small rainwater harvesting system, the rainwater will run out quickly. Even if your system runs
dry in the summer, if you are able to flush toilets all winter long and then switch to the municipal supply in
the summer, that's still @ good achievement. Anecdotally,
a local SF rain harvester has reported capturing 60 gallons
of water from a summer's worth of fog and condensation
from her roofi

Cost & Availability

How much do rain barrels and cisterns cost? How
much would an entire rainwater harvesting system
coste

¢ Prices range with the scale and design of your project
and with the amount of research and assembly you
are willing to do yourself. You can find barrels ranging in
price anywhere from $15 to $100, or more, depending on
design, material, brand, and supplier. Sometimes people
give away barrels for free so they don't have to pay
disposal fees! For a cistern, many people use the rule of thumb of $1 per gallon of storage. This does not
include shipping, installation, or any additional plumbing and will vary depending on design, material,
brand, and supplier.

Where can | find rain barrels and cisterns? Are there local businesses that carry them?

« Below is a list of suppliers and products. This is a brief sample list to get you started - there are numerous
additional products you can find online. This list is for information only and does not Imply SFPUC endorsement:

= Bushman Rainwater Harvesting Products: 866.920.8265, www.bushmanusa.com

= Cole Hardware, San Francisco: 451.753.2653, www.colehardware.com

= Fairfax Lumber: 415.453.4410, www falfaxlumber.com

= National Storage Tank, Santa Rosa, CA: 888.672.6995, www.nationalstoragetank.com
e Rainwater H,OG: 888.700.1096, http://rainwaterhog.com

o Scofts Valley Sprinklers: 831.438.6450, www.svsprinklerandpipe.com
i P e http://sfwater.org/modules/showdocu-

= Urban Farmer Store, San Francisco: 415.661.2204, www.urbanfarmerstore.com ment.aspx?documentid=1653

= Watertanks.com, Windsor, CA: 877.655.1100, www.watertanks.com

o WATERHARVEST SLIMLINE: 877.,389.1099, www.bluescopewaterusa.com

Cal Polv Architecture and Environmental Design: Graduate Research Studio
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e Porfland, OR: www.portlandonline.com/osd/index.cfim?c=ecbbd&a=bbehfa and
www.portlandonline.com/bes/Index.cfm?¢c=41186.

¢ Santa Monica, CA: hitp://www.smgov.net/Departments/OSE/Categories/Urban_Runoff/Rainwater_
Harvesting.aspx.

* Santa Rosa, CA: hitp://ci.santa-rosa.ca.us/doclib/Documents/RainwaterRebatelnfoF AQs.pdf.

* Seattle, Washington: www.seattle.gov/UTIL/Services/Yard/Natural_Lawn_&_Garden_Care/Rain_Water_
Harvesting/Index.asp.

* Texas passed state-wide legislation encouraging rainwater harvesting through property tax exemptions
and is on its third edition rainwater harvesting manual: www.twdb.state.ix.us/publications/reports/Rainwat
erHarvestingManual_3rdedition.pdf.

* Tucson, Arizona: www.cl.tucson.az.us/water/harvesting.htm.

* Australia: www.yourhome.gov.au/technical/fs73.html.
° Victoria: www.ourwater.vic.gov.au/saving/home/rainwater.
= Queensland: www.derm.qld.gov.au/waterwlse/gardening/pdi/rainwater_tanks.pdf.
= New South Wales: www.environment.nsw.gov.au/rebates/ccfriw.htm.

< South Australia: www.sawater.com.au/sawater.

In Germany, about 50,000 new rainwater harvesting systems are installed each year! The German
Association for Water Recycling and Rainwater Utilization: www.fbr.de/english0.htmil.

Learn about India's rainwater harvesting programs: www.rainwaterharvesting.org.

The UK Rainwater Harvesting Association: www.ukrha.org.

And For Inspiration: www.youtube.com/watch?v=4xtMnE9Boés.

http://sfwater.org/modules/showdocu-
ment.aspx?documentid=1653

A daisy-chained system af the SFPUC's Southeast Wastewater Treatment Plant.

Cal Poly Architecture and Environmental Design. Graduate Research Studio
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