Regenerative Design Institute Design Recommendations
[DRAFT] July 12, 2008 Oasis Design
DESIGN

Context Drawings

Site Plan

See Penny’s drawings
System Elevations 

See Elevation spreadsheet
Irrigation Needs/ Landscape

Suggest you make a water budget.
General Design

Consciously Chosen Technologies

Consider doing car coop

Integration of Natural Living and Modern Comforts

Reccomended additions—
q Daylighting

q Compact florescents/dimmers

q Cold plunge—need this for productivity on hot days.

q Wood burning bathtub—I still think this is the one thing that would add the most to the contentment of your interns/ students

q Root cellar—save energy for cooling food.

q Solar hot water

Water works

Water System Goals

All potable? No—mostly ag/ fire
Irrigation for (area, plants): ________

Fire suppression specs:
This assumes about a level “4” fire protection on a 1-10 scale, with low cost and irrigation water security prioritized higher. The one cost concession to consider is upsizing the main. I think any of the three main sizes would be a valid compromise.

Fire Reserve requirement
I don’t think the cost of a totally separate fire water system is worth it. I’d just count on the usual saved water and network.

An outlet stop loss lever would ensure that the tank wouldn’t get drained, but also ensure that in a fire someone would have to run up to the tank to lower it as the level rapidly dropped. 

Main line size, fire hoses

I’d recommend several 1.5” fire hoses spaced throughout, to put down fires started at RDI. To really run these, the hoses should be right on the main line. This is how many hoses you could run at once with different sized mains:

1.5” main line: 1 feeble hose

2” main: 1 strong hose

2.5” main: 2 strong hoses

Standpipe/ hose locations: 

Near top of camping area

At upper gate

Between kitchen, Matt & Rachel’s

By path by fire circle

The hoses can be stored in vertical boxes, attached and ready to go. Instead of expensive fire hose valves, 1.5” brass ball valves with fire hose adapters could be used. Each standpipe/ hose setup would cost about $300.

Fire bunker

Consider making an inflammable fire bunker for people to take shelter in a wildfire, and let the rest of the structures go. 

This shelter could house the RDI office and any vital artifacts. 

Supply —Potable

To do

· Make ferrocement dome lid for springbox, with tight manhole, to seal better.

· ••••Upsize sand filter to take whole dry season flow.

· ••••Set all three tanks on same level, in series, with a float valve at the inlet in the first tank, connected top with  bottom with valves.

· add a stop-loss outlet level control to the last tank

Supply —Ag/Fire

To do

Water at ignition points now

This summer, consider adding hose bibbs right by the fire circle, and another in the camping area, with a dedicated hoses on them for fire suppression. These could be made fire hoses now, or upgraded to fire hoses when the system pressure is increased. 

Find/fix leak on ag/fire tank line

1. ••••Get an accurate pressure guage of the appropriate range (60-100 psi)

2. fill the old water line and let it drain through the leak.

3. When the level stops dropping (could take days) find the level of the leak and fix it.

4. Refill the pipe to the top and confirm that it is leak-free.

Misc

1. Add a high-capacity overflow to the 2500 gal settling tank before it rains. This will prevent the tank from blowing up if the low-capacity overflow is exceeded or if it clogs. (Christina has a photo of the one we had there, which was perfect before we took it out.)

2. Draw the two proposed networks in plan and elevation

Firm up the design in general and in critical particulars

3. Research pressure specs for HDPE and confirm that it is possible to use the same or thicker wall HDPE at the new, higher pressures, perhaps with triple stainless steel hose clamps and silicone sealer on the coupling nipples. 

4. Draw the two proposed networks in plan and elevation

5. Make a spreadsheet showing every valve, inlet, tank, and line, with columns showing the system configuration in different scenarios such as:

Normal operation

Fire emergency

Low water emergency

No ag water emergency

No potable water emergency

System service

Etc.

This exercise will help a great deal with the design of the system, as well as the management and maintenance.

Raise pressure on West Spring line

1. Right before first rains: Check the sediment level in the west spring settling/storage tank. 

2. Based on the amount of settling, size the new settling tank for a one-year service interval. 350 gal is probably fine. This would no longer be a “storage” tank at this point, which simplifies management. (storage would be consolidated below the N springs and on the slope between the windmill and garden).

3. Install this new settling tank with plumbing similar to the 2500 settling tank, at a level where the outlet (top of the tank) is ¼” per lineal foot below the outlet of the west spring impoundment. This tank would ideally have an overflow that leads back into the pond (we forgot to include a high-capacity overflow on the 2500 gal settling tank, though it does have a low capacity one.

4. (if more flow desired) try lowering the west spring diversion inside a vertical culvert

Connect east pond

6. Repair windmill

7. Check specs on summer weekly/ monthly pumping production

8. Based on minimum weekly/ monthly wind pumping, size storage to cover typical still periods (Art’s guess: 20k gallons, or one week at 3000 gpd of consumption with zero input from W spring or windmill, which might equate to 3 weeks of low wind)

9. Site storage tank(s) at same height, a couple feet below the outlet of the new west spring settling tank, where this contour crosses the line from the windmill, or from the storage. Before installing the tanks, confirm inlet height for maximum flow from the W spring. The max flow should be in the 5 gpm range. This will ensure that all clean water can be captured, and self-regulate  against flooding with turbid runoff.

Provide for connecting ag to potable

If the potable spring dries up, To connect ag water to potable, just add it to the sand filter(s) through a float valve. If this is actually done, an ozone filter should be added to one or more tanks.

Provide for connecting potable to ag

A. Pump the potable water up to the ag tank in reverse through the nearest fire hose. This should be done through a backwater valve, with the setup disconnected between uses. This will yield high pressure water—or—

B. Shut the tank outlet on the (partially empty) ag tank and pressurize the ag grid through a backwater valve. Note that there is some danger of the W spring getting in the potable tanks if the backwater valve fails.

Well

No need for one.

q • Cascading/reuse/recycling

q • Dual plumbing for different water qualities

Storage

3-4 2500 gal tanks of low pressure potable water

10-20k gal of high-pressure ag/fire water 

1,000,000 gal ± of very low water in the east pond

Millions of gallons in soil beneath the garden

Millions of gallons in the groundwater above the springs and around the E pond
Treatment/Filtration

This system will yield potable water in summer from the N spring with no filtration, in a pinch. 

This water is run through a sand filter with a capacity that exceeds the summer flow of the spring.

You could add an r/o filter for taste but I don’ tthink it is necessary.

Efficient Fixtures

· Suggest you solicit a donation of a couple waterless urinals for males

· Consider making ULF foot-pedal actuated handwash for toilets

· Suggest you get a grant for two deluxe Eco-luxury bathing chambers, one rocket stove-fired. This will double demand for your winter classes.

· Wood burning bathtub/hand laundry

Toilet

Suggest you add some summer orchard toilets; I could lead a workshop in the making of these.

Wastewater

Greywater systems in general are fine as is. Add to GW tour the clarification that:

In general, it is best to irrigate fruit trees with simple greywater systems. However, our fruit trees get through the summer on water stored in the subsoil from the rainy season. Since it is inadvisable to irrigate vegetables with gw, in this unusual context it makes sense to treat greywater in welands and dispose of it by evaporation and percolation through ponds. There are many contexts in the eastern US in which this makes sense but it is rare in the west.
· If there is a septic system on the property, change it over to a green septic.

Rooftop rainwater harvesting 

Is not recommended. Instead put up a sign that says:

Rooftop Rainwater Harvesting

Rooftop rainwater harvesting is a great practice for many contexts. In this context, it makes more sense to put the resources that could go into a RWH system into something else. Why? RDI has a three springs from which water is harvested for irrigation during a six month dry season. One of these springs yeilds clean, tasty drinking water. This system requires so much storage for the dry season, that it can supply indoor needs for the entire rainy season without any water input, completely obviating the need for rooftop rainwater harvesting, which would require it’s own storage (at a lower elevation), it’s own treatment system (for bird droppings and whatnot) and special, ultra-low pressure fixtures.

· It would be useful to route gutters into any greywater systems that irrigate terrestrially, for annual flushing of salts. The new drumless laundry system is a prime canidate for this. The water must be well-filtered (1/16”) and pressurized up to the gutter level for good flow.

Runoff Management

· It would be interesting to tour the watersheds above the three springs and assess the prospects for increasing infiltration there. Otherwise the urgency for intensive runoff management on this site is low.

Energy Efficiency

There is plenty of unharvested low fruit for energy efficiency at RDI. I suggest soliciting the Rocky Mountain Institute for one of their departing employee/ interns to spend time at RDI making a full energy audit and recommendations for saving, indlucing cots/benefit analysis and recover times. While they are at it, they could do an assessment of the alternative energy prospects for the site. 

Here’s a few obvious consevation points—

· Disable the dryer for the summer

· Switch electric water heating to gas…actually, all heating devices to gas

Passive solar heating, daylighting, and natural cooling can be incorporated cost-effectively into most buildings. Include solar water heating and photovoltaics--or design buildings for future solar installations.
It would appear as though there is good potential for wind energy on the ridges, as well as solar. There is a bit of winter hydro possible, in the few hundred watts range.

Transportation

The main energy cost at RDI is probably external; the energy used to transport students to classes. 

Consider adding a 10% carbon tax to all workshops, the use of which could be split between offsets on the site (e.g., purchase of wind generators, gas water heaters, etc.) and rebates to the attendees with the lowest carbon footprints…could publicize a 10% discount for anyone who walks, bikes, or sails to your classes.

Make bikes available for attendees to borrow.

Consider getting a two and three-wheeled transport bikes from huma-powered machines in Oregon (low priority—hills make these of limited utility)

Consider having one or more advanced chineese wheelbarrows for moving stuff around the site (this would be very useful)

Space Heating

All these measures would be applicable…it would be neat to try one structure optimized in all these ways and compare performance.

q • Reflective evergreens for heat gain increase, wind chill reduction

q • Passive solar heating orientation and glazing

q high-performance windows In southern climates, choose glazings with low solar heat gain
q • Strategic pruning and planting for sun, shade and wind 

q tight construction

q high levels of insulation

q • Helpful thermal mass

q • Solar greenhouse

q • Floor heating

q Efficient woodstove

q Efficient or no fireplace

q Hydronic heating

q Co-generation

q Heat pump

q Efficient or q no furnace

q Calculated overhangs

Lighting

q Daylighting

q Low/ appropriate lighting levels

q Timers/Occupancy sensors—this could save a lot in common areas where lights get left on alot
q Efficient fixtures

Hot water

q Solar hot water

q Wood stove hot water

q Brush hazard reduction unit (wood burning bathtub)

q • Inexpensive demand electric backup 

q • Well-insulated hot water tanks and pipes

q Particle filter before heater

q Demand or q efficient heater

q Coordinate with space heating

q No hot water recirculation or q controlled recirc

House

Siting and Land Use

This is all pretty together…

Size, Durability, Adaptability

Square feet ______________

Square feet per person: ______________

Optimize interior space through careful design so that the overall building size--and resource use in constructing and operating it--are kept to a minimum. Build cozy, soulful spaces with low rooflines, nooks, and built-in furniture. This is crucial.. 120 square feet for two people is possible, 200 square feet per person is generous, at 500+ square feet per person ecology is out the window and domestic help shifts from luxury to necessity. See: oasisdesign.net/faq/green4000ft2home.htm
Design life ______________ Design for durability: To get the most value from the environmental impacts of building, the structure must be maintainable, built to last, and repairable. A building with timeless architecture will be unlikely to be razed when fashions change. In earthquake/hurricane country, build resistant structures that won’t fail easily, and that won’t be too big of a mess if they do. In fire country, build so the structure either can’t burn, or will burn clean.

Design for future adaptability. Other uses provided for:
Functions/Rooms

q Main entry/ windcatcher

q • Outside sleeping spaces

q • Sheltered nest

q • Teenage space

q Guest space

q Office

q Art studio

q Kitchen

q Bulk food storage

q Dining

q Dance/yoga floor

q Bathroom (inside)

q • Bathroom (outside?)

q • Outdoor bedroom

q • Workshop--wood, metal, electrical, plumbing

q Sewing area

q • Kid fort

q Rental bedroom

q Storage, Covered, secure

q Storage, Covered

q Storage, outdoor

Space Cooling

Probably only an issue for yurts. Swamp coolers could be effective.

Consider putting a removable shade over the yurt skylight so north light comes in but no direct gain.

q • Deciduous shade trees for heat gain reduction

q • Evaporative cooling from plants

Insulation

q Good insulation/weather-stripping

q Efficient windows

q Wall, q roof, q floor insulation

Reflective/ low emissive coloration

Materials

q Optimize material use: Minimize waste , choose materials and components that can be reused or recycled.
q Use durable products and materials: a product that lasts longer or requires less maintenance usually saves energy. and contributes less solid waste fire /water/rot/termite resistance
q Choose low-maintenance building materials

q building materials with low embodied energy

q Locally produced building materials: Transportation is costly in both energy use and pollution generation. 

q Building products made from recycled materials: A few examples of materials with recycled content are cellulose insulation, Homasote®, Thermo-ply®, floor tile made from ground glass, and recycled plastic lumber.
q Use salvaged building materials lumber, millwork, certain plumbing fixtures, and hardware. Test for lead paint and asbestos, and don't sacrifice energy efficiency or water efficiency by reusing old windows or toilets. On remodel, save useful components of old structure.
q Seek responsible wood supplies

q Avoid materials that will offgas pollutants: Solvent-based finishes, adhesives, carpeting, particleboard
q Minimize use of pressure-treated lumber: Use detailing that will prevent soil contact and rot. Where possible, use alternatives such as recycled plastic lumber or naturally rot-resistant wood. 

Natural materials: 

q Straw bale

q Adobe

q Stone

q Wood
q Bamboo

Materials can be reused/recycled at end of project's life

Recycling areas: compost, mulch, firewood, building materials, soil

Low Toxicity Materials

q Avoid ozone-depleting chemicals in mechanical equipment and insulation: CFCs have been phased out, but their primary replacements--HCFCs--also damage the ozone layer and should be avoided where possible. Avoid foam insulation made with HCFCs. Reclaim CFCs when servicing or disposing of equipment.

q Alternative termite treatments

Kitchen

q • Dish drying/ storage rack

q • Wood cook stove

q Through wall solar cooker

q Hay box

q • Root cellar

q Minimum size, efficient refrigerator

Small, Soulful Spaces

q Low ceilings, neat shapes

q Lofts

q Nooks

q Built in desks

q Balconies

q Deck

Efficient or Omitted Appliances

q TV—read, talk with each other, make love, watch the sunset…

q Microwave—pressure cooker for cooking, stove for reheating

q Dryer—line dry

q Garbage disposal—compost instead

q Water softener —use rainwater for hair and washing machine, hard water for everything else

q Dishwasher —use efficient dishrack-doesn’t take any longer

q Trash compactor—don’t buy much trash

q Hair dryer—towel, air dry

q Air conditioner—swamp cooler, good shading, ventilation and planting

q Refrigerator—cool box, temporary “canning” by reheating food in cooking vessels

Materials, Organization & Flows

q • Kitchen dish storage/ drying rack

q Recycling area

q • Box shelves

q Compost

q Firewood storage

Storage

q Indoor and q outdoor

q Food storage; q root cellar

Landscape

q Describe spatially on site map

q Record sun measurements

q Soil test

q Native plants

q Zeriscaping

q Efficient irrigation

Parking

The area impacted by parking could be reduced by a third without eliminating any parking spaces by marking limits to the lower parking that were closer to the road (“parkways, not driveways”).

Outdoor Living

Easy transition between indoor and outdoor living spaces 
L . . . . . . H
q • Sunny dry outdoor living space

q • Shady cool outdoor living space

A large, shaded outdoor living space would be awesome. Perhaps initially made via parachute or arbor, as trees grow.

Somewhat perfectly graded (1%) tent pads would help ensure well-rested participants. 

Sheets of HDPE drain panel under, and tarps over would extend the seasonal range for comfortable, mildew-free camping, including long-term camping.

Building Soil

q Truckload(s) of mulch and q compost

q Green manure

Edible Landscape

q •Select fruit trees from the intersection of the following sets, Fruit which: A) residents will eat, B) can grow in this climate, C) have space for growing, D) for which there is energy to maintain and harvest. See oasisdesign.net/landscaping/fruittrees.htm
q Herb garden

q Kitchen garden

q Propagation area

q Brush burner (wood burning bathtub)

q Compost

q Microclimate modification

Freshwater Irrigation System

q Low water use plantings 

q • Water reuse

q • Drip irrigation

q Controllers q Soil moisture sensors

q With zones corresponding to greywater zones.

q Drip

q Rain shutoff

q Rain flushing

Animals

q Wildlife habitat

q Water for animals to drink

q Domestic animals; q chickens, q bees, q goats…

Greywater System Design

Indoor water use 

Connect Greywater Sources with Irrigation/Disposal Areas

Choose a percentage of irrigation need to meet with greywater in different irrigation zones:

Total greywater ____ / ____total irrigation need = ____% of irrigation theoretically attainable via greywater

Check loading rate:

____ gal/day greywater / ____ ft2 irrigated area = 

____ gal per ft2 (check against acceptable ranges by soil type in Table 2.3, p. 13, New Create an Oasis). Make sure you distribute the water to enough plants and over a wide enough area that you don’t over water.

Now that you know where the greywater is coming from and where it’s going, you can design the hardware...

[image: image1.png]Greywater Sources

Fill out table, mark on site map )3
with quantities of greywater. &%, &

T &
& < @6\\\& C’$

G Quantity and variability of water, surges, conservation measures, comments

Source

0 Washing machine

0O Shower 1

0O Bathtub 1

0 Bathroom sink 1
0 Toilet water 1

0 Shower 2

0 Bathtub 2

0 Bathroom sink 2

0 Toilet water 2
0 Kitchen sink

Q Utility sink

QR/O water drain

0 Outdoor shower

|:| Total gallons destined for reuse Note: dishwater, water softener
fush not recommended



 Greywater Collection Plumbing

q Conventional or q radical plumbing?

q Lump flows together or q split?

Two or more irrigation zones if necessary

Pipe size? ____________

Diverter valve locations, if any:

Surge tanks, if needed Y /N

Dosing devices, if needed Y /N

Flexibility for possible future reconfiguration 

Rainwater/ Runoff Flushing System

See Create an Oasis, Rainwater Harvesting for Drylands.3
Greywater Distribution Plumbing

Choose a greywater distribution system. See System Selection Chart, New Create an Oasis, p. 52.

Greywater Receiving Landscape and Plants

Choose a greywater receiving system (e.g. mulch basins, subsoil infiltration galleys) and make sure it is adequately sized for expected max surge: ____ gal.

Greywater System Construction, Use

See Greywater System Checklist by Profession (p. 1); plumber, landscaper, gutter installer, system users.

Greywater System Maintenance, Evaluation

Check how the system fares over time and with the change of seasons.

Avoid stagnant water—dig a little below the greywater outlets: is the soil anaerobic (black, or with bad smell)? Y / N  

Are there new plant roots? Y / N

Are the plants happy? Y / N

Are there enough plants to use the greywater? Y / N

Is the greywater controlled? Y/ N

Is the greywater well-distributed for irrigation? Y / N

Greywater System Checklist by Profession

Architect/ Engineer

q
Site house uphill from area to be irrigated—this is basic, like facing the building south for solar heating.

q
Specify floors a foot or two above grade—so the plumbing reaches the yard at grade.

q
Make all the plumbing accessible—for example, in a crawl space. If the plumbing must be entombed under a slab, plumb the greywater totally separate from the blackwater. The vents may be combined.

Greywater System Designer/ Owner

q
Establish the system goals clearly at the outset 

q
Establish early whether the greywater is to be joined before being split, or if each fixture set has its own independent outlet—this totally changes the plumbing.

q Gather special order tools, materials and plants early.
q
Keep an eye on the others to make sure the system is implemented correctly.

General Contractor

q Keep an eye on the plumber.

Plumber

q Plumb everything as high as possible in elevation and conserve fall along the whole length of the pipes. Don’t forget this in your bid. This will take more time, in some cases more than twice as much time. 

q Plumb diversions downstream from traps and vents. Plumbing the greywater lines totally separate until outside the house is also a good way to go. 

q Use our Greywater Collection Plumbing and Stub Outs Inspection Checklist2 for more specifics.

Landscaper

q Priority use for greywater is shady, cool, fruit-filled outdoor living space right by the house.

q Think far ahead—as long as there is a house, greywater will be coming out of it. Plants will grow and plumbing isn’t easy to change.
q Put water loving plants where there is more greywater.
q Design the irrigation system so that each greywater zone has a corresponding freshwater irrigation zone that can be turned off independently. This is the only way to actualize water savings.

q Use appropriate plants.

q Plant the plants at the same time as the greywater earthworks and distribution plumbing are installed—this leads to best results.

Gutter Installer

q Make rainwater downspouts divertable to irrigated areas for rainwater flushing of accumulated salts, greywater recharge, and flood control. Do not permanently dedicate rainwater to irrigated areas except in the driest climates!
q Design gutters and downspouts for filtration, pressure if necessary.

Inspector

q Ensure that systems are designed and built well, using performance of familiar systems as an indicator of quality of unfamiliar systems.

q Rise above role of policing for cheating on minimum standards, and fulfill potential as advocate/ resource for builders who are investing effort to reduce the overall impacts from the built environment.

q Use our Greywater Collection Plumbing and Stub Outs Inspection Checklist2 for more specifics.

System Users

q Don’t put toxic chemicals down the drain—at least divert greywater to the septic/sewer when you do.

q Divert greywater elsewhere if soil is too saturated.
q Turn backup irrigation on/ off when no greywater

q Maintain the system as needed.
Safety

Avoid potential health hazards: radon, mold, pesticides, vermin. Follow recommended practices to minimize radon entry into the building and provide for future mitigation if necessary. Provide detailing that will avoid moisture problems, which could cause mold and mildew growth. Design insect and rodent-resistant detailing that will require minimal use of pesticides.

Child-safe/ Child-proof

q Water tanks, pools hot tubs and ponds child safe

q Drop offs blocked or marked

q Boiling hot solar/ wood heated water tempered [is ‘tempered’ what you wrote?]

q Woodstoves safe

q Poisonous plants, etc. removed

Structural Safety

q • Proper engineering, diagonal bracing, structural details for earthquake, snow, hurricane. Avoid waste from structural over-engineering. Simplify building geometry.
Fire Safety

Best strategies are to build so that:


q Your structure cannot burn, or 


q Your structure will burn clean


q A combination of a) and b) is often ideal. 

q Design escape routes for people

q Smoke alarms

q • Safe woodstove installations

q Safe wiring, ground Fault Interrupts, etc.

q Fire hoses, adequate water supply, training

q Fire sprinklers q outdoor

q Foam unit

q Fire safe storage

q Fire bunker

Security

q Lockable 

Beauty, Spirit, & Toys

q Slide

q Swing

q Warm wading pool

q Tree house/fort

q Bean tipi

q • Hammock

q Sculptures and artwork

Good luck, and don't forget your before pictures!

This and other forms may be downloaded free from oasisdesign.net/design/consult.

Portions of this list were adapted from http://www.buildinggreen.com/ebn/checklist.cfm with permission.

