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Looking northeast from the driveway in 2008.
[bookmark: TOC]

Preface	6
Chapter 1: Introduction	7
1.1 Personal Statement	7
1.2 Site Description	7
Figure 1 Bates-Heck Property Boundary Map	8
Figure 2 Bates-Heck Contour Map	9
Figure 3 Bates-Heck Property Base Map	10
Figure 4 Bates-Heck Southern Acre Base Map	11
Figure 5 Bates-Heck Shade Map	12
Figure 6 Bates-Heck House Base Map	12
1.3 Community	13
Figure 7 Bates-Heck Dade City Location Map	13
1.4 Region	14
Figure 8 Bates-Heck Florida Location Map	14
Figure 9 Bates-Heck Ecoregions Map	15
Chapter 2: Design Recommendations	17
2.1 Water	17
2.1.1 Back 4 Pond	17
2.1.2 Divert Kitchen Greywater	17
2.1.3 Water Storage Tank	17
Figure 10 Water (outdated)	18
2.1.5 High Food Forest Swale	18
2.2 Shelter	18
2.2.1 Vines for Shade	18
2.2.2 Windbreak	19
2.2.3 Trees for Shade	19
2.3 Energy	19
2.3.1 Solar Water Heating	19
Chapter 3: Nutrient Cycles	20
3.1 Soil Management	20
3.1.1 Compost Local Food Waste	20
3.2 Food Production	20
3.2.1 Intensive Raised Beds	20
3.2.2 Grains & Pulses with the Fukuoka Method	20
3.2.3 High Food Forest	20
Figure 14 Food Production	21
3.2.4 Low Food Forest	21
3.2.5 Edible Fungi Logs	22
3.2.6 Edible Fungi Companion Planting	22
3.3 Human excreta management	22
3.3.1 Humanure	22
Figure 15 Compost Bins	23
3.4 Food processing and storage	23
3.4.1 Canning	23
3.4.2 Fermenting	23
Chapter 4: Community	24
4.1 Pertinent Building Codes and Other Regulations Affecting Implementation	24
Chapter 5: Hazards	25
5.1 Fire	25
5.1.1 Fire Resistant Barrier	25
5.1.2 Fire Plan	25
5.2 Grid Power Outage	25
5.2.1 Stockpile Water	25
5.2.2 Emergency Supply Kit	25
5.3 Resource Shortages	25
5.3.1 Stock Emergency Food Supply	26
5.3.2 Stock Extra Miscellaneous Items	26
5.4 Flooding	26
5.4 Kayak	26
Chapter 6: Economics	27
6.1 Budget	27
Year 1 Budget	27
Year 2 Budget	27
Year 3 Budget	28
Year 4 Budget	29
Year 5 Budget	30
6.2 Narrative	30
6.3 Analysis	31
6.4 Contingency Plans	31
6.5 Savings vs. Cost	31
Chapter 7: Staging	32
7.1 Year 1: Hazard Mitigation	32
7.1.1 Year 1 Table	32
7.1.2 Year 1 Narrative	32
7.2 Year 2: Site Preparation and Soil Building	32
7.2.1 Year 2 Table	32
7.2.2 Year 2 Narrative	33
7.3 Year 3: Food Production	33
7.3.1 Year 3 Table	33
7.3.2 Year 3 Narrative	33
7.4 Year 4: Energy Production and Savings	33
7.4.1 Year 4 Table	33
7.4.2 Year 4 Narrative	34
7.5 Year 5: Increase Food Production and Beyond	34
7.5.1 Year 5 Table	34
7.5.2 Year 5 Narrative	34
Appendices	35
Appendix 1 Species Lists	35
Appendix 1.1 Hydric Species List	35
Appendix 1.2 Vines Species List	35
Appendix 1.3 Raised Bed Species List	37
Appendix 1.4 Windbreak Species List	39
Appendix 1.5 Bamboo Species List	40
Appendix 1.6 High Food Forest Species List	42
Appendix 1.7 Low Food Forest Species List	42
Appendix 1.8 Nitrogen-fixing Species List	43
Appendix 1.9 Shade Trees Species List	45
Appendix 1.10 Perennial Species List	45
Appendix 2 References	48
Appendix 2.1 Water Storage Tank References	48
Appendix 2.2 Swale References	48
Appendix 2.3 Pond References	48
Appendix 2.4 Solar Water Heating References	48
Appendix 2.5 Wood Stove References	48
Appendix 2.6 Composting References	48
Appendix 2.7 Fukuoka Method References	48
Appendix 2.8 Canning References	49
Appendix 3 Suppliers	49
Appendix 3.1 Pond Suppliers	49
Appendix 3.2 Water Tank Suppliers	49
Appendix 3.3 Nursery Suppliers	49
Appendix 4 Climate Data	50
Appendix 5 Zoning Regulations	55


[bookmark: chapter1][bookmark: _Toc223540527][bookmark: _Toc280433222]
Preface

[bookmark: _GoBack]This design is highly experimental and our first permaculture design. We began implementation in mid-2010 so most recommendations are either not implemented yet or not fully tried and tested. Also, the design changes frequently as we actively implement and come across new information. 

Please feel free to direct any questions, comments or ideas to http://withpermaculture.org/contact


[bookmark: _Toc280433223][bookmark: _Hlk280431504]Chapter 1: Introduction

[bookmark: clientdescrip][bookmark: _Toc223540528][bookmark: _Toc280433224]1.1 Personal Statement

We are 27 years old, natives of Tampa, FL and moved to the site on October 4, 2008.

Rob currently works from home doing freelance web design and server administration. He enjoys learning, cooking, reading and exploring the backyard and beyond. His goals for the design are to become more self-reliant in terms of energy and food while living mutually with nature rather than at anyone’s expense. He would like to do so in such a way that inspires others and hopes to eventually create a local permaculture center. Also, he would like the site to be a more peaceful environment with increased privacy and diversity of life.

Christina works about 13 miles away in Dade City as a community organizer at a domestic violence and sexual assault shelter. She likes reading, relaxing outside, and painting. She would like to see the site flourish in a way that balances her needs with the needs of the local ecosystem. Specifically, she would like a polyculture of fruit, vegetables, and herbs and to strengthen the local nutrient cycles. Christina also would like the site to become a central part of the community for building closer relationships between people and the local environment.

[bookmark: sitedescrip][bookmark: _Toc223540529][bookmark: _Toc280433225]1.2 Site Description

The property is located a few miles east of downtown Dade City, FL. It is in northeast Pasco County, one hour northeast of Tampa, FL. The northeast corner of the property borders the 124000 acre Green Swamp Wilderness Preserve, which also contains a large tract of the Withlacoochee State Forest.


[bookmark: _Toc280433226]Figure 1 Bates-Heck Property Boundary Map

The property is five acres, shaped like a parallelogram that is shorter on the east to west axes. The elevation is 75 feet above sea level. The property is mostly level with only a few feet elevation change. It is in a low area relative to the surroundings and is near the flood plain of the Withlacoochee River. This 75 feet elevation that the property is location on (see map below, property highlighted in orange) continues a half a mile northeast to the Withlacoochee River, the watershed’s main body of water. South of the property on the other side of River Road is a ridge that extends up to at least 95 feet above sea level.



[bookmark: _Toc280433227]Figure 2 Bates-Heck Contour Map

The property is divided between two different types of habitats. The southern half of the five acres is part of a pine flatwoods community that extends west into neighboring property and northeast into the Green Swamp. This part of the property is characterized by mature Pinus elliottii (slash pine), Quercus spp. (types of laurel, water, and live oaks), Ilex spp. and grasses like Paspalum notatum (Bahia grass) and Digitaria ciliaris (southern crab grass). About an acre around the house is open canopy with partial shade. 

The northern half of the 5 acre property is a prairie that experiences seasonal dry and wet periods. It contains significant amounts of peat deposits. Similar to other disturbed or transitional habitats in the area, Eupatorium capillifolium (dog fennel) is commonly found along with various tall grasses, reeds, and about 150 young Taxodium distichum (bald cypress) that were planted by the former owner in rows. This habitat continues north into the Green Swamp to the Withlacoochee River. 

[bookmark: _Toc280433228]Figure 3 Bates-Heck Property Base Map



[bookmark: _Hlk245455851][bookmark: _Toc280433229]Figure 4 Bates-Heck Southern Acre Base Map

Since the site contains a few dozen mature Pinus elliottii, full sun is limited and most of the site is partly shaded sometime in the day. 

[image: basemap_sun]
[bookmark: _Toc280433230]Figure 5 Bates-Heck Shade Map

The house is the only structure on the property. Built in 2003, it is 2250 square feet with three bedrooms, two baths, a living room, kitchen space, and enclosed garage being used for storage. It is concrete block and stucco with asphalt roof shingles and no downspouts or gutters. The house sits on a 5 foot fill dirt berm to elevate it above the 100 year flood plain. The house is 20 feet from the edge of the mound at the closest point. A concrete sidewalk wraps around the south of the house with a 25’ by 15’ gravel parking lot. 20’ east of the house and directly north of the parking lot is the septic tank and drainage field. There is a currently a 4’ welded wire field fence on the west, south and east of the property. 

In June 2009 we installed a 2.4 KW grid-tied photovoltaic system with 9 KW/h of battery backup. The panel array is located north of the house. While this is the sunniest spot that is still near the house, a handful of slash pines shade the panels in the early morning and late afternoon.

[image: basemaphouse_robheck]
[bookmark: _Toc280433231]Figure 6 Bates-Heck House Base Map

[bookmark: community][bookmark: _Toc223540530][bookmark: _Toc280433232]1.3 Community

While Dade City is the seat of Pasco County, the population remains small with only 7,095 people in 2007. Downtown has a small professional and shopping district, with the outlying areas primarily used for agriculture, mostly cattle and citrus. There is significant opposition to further development, unlike some surrounding towns like Zephyrhills that have seen a recent increase in suburbanization.

Like many small, rural towns Dade City is markedly working class. Most jobs are in technical trades, retail, or agriculture. Many people commute out of town to work and it is not unheard of for some to make the two hour round trip to Tampa, the closest large city. 

The site is located 5 miles east of downtown Dade City where the surrounding area is mixed agricultural (mostly cattle, hay, an orange grove, and bee farm) and residential (mostly trailers to two to three bedrooms block homes). It is also marked by the Green Swamp, which borders properties northeast of River Road. 
 

[bookmark: _Toc280433233]Figure 7 Bates-Heck Dade City Location Map





[bookmark: region][bookmark: _Toc223540531][bookmark: _Toc280433234]1.4 Region

[image: floverview]
[bookmark: _Toc280433235]Figure 8 Bates-Heck Florida Location Map

The site is on the edge of the Southwestern Florida Flatwoods and the Central Florida Ridges and Uplands EPA Level IV ecoregions. According to the EPA, Southwestern Flatwoods is “characterized by variable soils, ranging from moderately draining sandy soils of the flatwoods to poorly draining clay or muck soils of wetlands.”  The Central Ridges and Uplands ecoregion is “characterized by deep, moderate to well-draining sands supporting sandhill, scrubby flatwoods, or scrub ecosystems”.[footnoteRef:1] [1:  Lowe et al, Report to the FDEP. 2006. http://www.sjrwmd.com/ Accessed July 20, 2009.] 


[image: bioregions]
[bookmark: _Hlk222856388][bookmark: _Toc280433236]Figure 9 Bates-Heck Ecoregions Map

The region straddles two large urban centers of Tampa to the southwest and Orlando to the northeast. Suburban sprawl characterizes both of these cities, which encompass large metropolitan statistical areas--3 million and 2 million people respectively. 

When not affected by development, wetlands and low density housing with conventional agriculture dominate the area. Cattle ranching and citrus are popular as well as some annual vegetable production and commercial pine stands. 

[bookmark: _Hlk252639729]The region is also hydrologically important, containing the Green Swamp, a state-owned conservation area. The Green Swamp is elevated higher than surrounding areas but is a plateau with a high water level and poor drainage due to a lack of elevation changes. Standing water is common and thus too wet for conventional agriculture use. The Floridan Aquifer is close to the surface so the Green Swamp plays an important role recharging groundwater. Additionally, it contains the headwaters of the Peace, Withlacoochee, Ocklawaha and Hillsborough Rivers, which cumulatively provide drinking water for a large majority of central Florida. Withlacoochee is Muskogean for “little big river,” likely referring to the wide seasonal variation in its size.

[bookmark: chapter2][bookmark: _Toc223540532][bookmark: _Toc280433237]
Chapter 2: Design Recommendations

[bookmark: _2.1_Water][bookmark: _Toc223540533][bookmark: _Toc280433238]2.1 Water

[bookmark: pond][bookmark: _2.1.1_Rain_Catchment][bookmark: wetlands][bookmark: _2.1.2_Greywater-filtering_Wetland][bookmark: _2.1.2_Low_Irrigation][bookmark: _Toc223540535][bookmark: _Toc280433239]2.1.1 Back 4 Pond

Hire our neighbor to use his backhoe or obtain a tractor with a loader to deepen and widen the pond that is already in the NW corner of the property. Liner will likely be unnecessary because the surrounding area already drains to the current small, shallow pond and the water table is high here.

[bookmark: _Hlk253165641][bookmark: _Hlk253165569]Dig the pond in the shape of an irregular oval with at least a 3:1 slope. Separate the excavated dirt into peat and sandy soil, load in our trailer, and move the sand to east of the house to build up the elevation. Layer the peat also east of the house also for enriching the soil that the High Food Forest will be on.

Plant the pond with the species listed in Appendix 1.1 Hydric Species List. For shade and to limit evaporation, plant flood tolerant bamboo (see Appendix 1.5 Bamboo Species List) around the pond. Stock the pond with mosquito fish from the river to limit mosquito larvae. Periodically harvest Azolla and side dress the raised beds.

[bookmark: _Toc280433240]2.1.2 Divert Kitchen Greywater

Install a valve to divert the kitchen sink greywater. Drill a 2.5 inch hole directly under the kitchen sink out the wall approximately 2.5 feet above the slab foundation. Using a 2 inch HDPE pipe, since it will be exposed to sunlight, connect the valve under the sink and out the drilled hole. Install a cleanout for easy maintenance of the greywater pipe.

Run the pipe northeast to the eastern edge of the main living room window. Plant a sheet-composted and well mulched banana circle with 'Raja Puri,' 'Pineapple,' 'Dwarf Orinoco,' 'FHIA 23,' and 'Ice Cream' varieties, which are hardier. 

[bookmark: swale][bookmark: _2.1.3_Swale]Diverting takes some strain off the septic tank, uses a “waste,” and lessens work currently required to repeated clean out the sink drain (there is no problem if bits of food go down the greywater diversion pipe).

[bookmark: watertank][bookmark: _2.1.5_Water_Storage][bookmark: _2.1.4_Water_Storage][bookmark: _Hlk223235930][bookmark: _Toc223540537][bookmark: _Hlk243992756][bookmark: _Toc280433241]2.1.3 Water Storage Tank

Build an 800 gallon ferrocement water storage tank using the “Jumbo Thai Jar” plans on pg. 96 of Water Storage by Art Ludwig. Locate the tank in the shaded area north of the house two feet from the northeast facing wall so it does not block the living room window. The tank provides thermal mass as well as shade. 

If the construction of the tank is successful, build larger ferrocement tanks. Otherwise, order a 3000 gallon HDPE tank from http://www.watertanks.com/products/5000-020.asp (cheapest at $0.27/gallon).

Install gutters to feed the tank. To ensure clean water to the tank, install a 3 inch wide downspout capped to drop debris with a cleanout lid. At the top of the downspout install a t-valve so the clean overflow from the capped downspout flows to the water tank. Construct a base to raise the tank for gravity flow. For optimal flow, raise the tank so the top is level to the gutter. 

Fill the tank with rainwater from the collection system outlined below. When there is a lack of rain, ensure the tank remains filled one third of the way for a one week emergency supply in the event of a power outage. Use the hose outside the kitchen window to fill with well water. 

Place mushroom logs in recommendation 3.2.5 Edible Fungi Logs in between the tank and the house as well as under the tank base due to the shade, humidity, and thermal mass. 

See Appendix 3.2 Supplier Tank for the necessary materials and Appendix References 2.1 Water Storage Tank for more information.

[image: features_water]
[bookmark: _Figure_10_Pond][bookmark: _Hlk222931305][bookmark: _Toc280433242]Figure 10 Water (outdated)

[bookmark: rainwatercollect][bookmark: _2.1.6_Rainwater_Collection][bookmark: _Hlk244015135][bookmark: _Hlk222064226][bookmark: _Toc223540538][bookmark: _Toc280433243]2.1.5 High Food Forest Swale

Dig a swale 1 feet deep by 2 feet wide on contour starting from the north corner of the house to the food forest in 3.2.3 High Food Forest so it can be passively irrigated from the water tank. 

[bookmark: shelter][bookmark: _Toc223540539][bookmark: _Toc280433244]2.2 Shelter

[bookmark: bambooscreen][bookmark: _2.2.1_Vines_for][bookmark: _Toc223540540][bookmark: _Hlk222064298][bookmark: _Toc280433245]2.2.1 Vines for Shade

Build a trellis for the front porch. Salvage lattice from Craigslist, the classifieds, or yard sales. Locate the lattice horizontally on either side of the windows and vertically above. Use the screw gun to fasten it to the two wooden support beams. Prune the vines in the winter to allow sunlight into the house for increased interior temperature.

[bookmark: _Hlk244930154]These vines provide shade for the house giving some relief from high temperatures thereby decreasing electric cooling costs while increasing food production and aesthetic value. See Appendix 1.2 Vines Species List for suitable species that grow on trellises.

[bookmark: windbreak][bookmark: _2.2.2_Windbreak][bookmark: _Toc223540541][bookmark: _Hlk257496078][bookmark: _Toc280433246]2.2.2 Windbreak

Create a windbreak along the southern property line. Strong gusts, particularly during winter storms, blow from the southern property line. Gradually thin the dozen water oak and slash pines here. Use the oaks for mushroom logs and wood fuel. Use the slash pines for posts. The windbreak also serves to increase privacy and adds security through limiting visibility from River Road. 

Plant a row of understory trees followed by a row of taller trees along the fence. Stagger the rows so there are no gaps. Use species with high water content or low fuel load for the windbreak to discourage fire. Appendix 1.4 Windbreak Species List lists suitable species. Interplant with fast growing nitrogen fixing trees to use them as nurse/pioneer species and remove them for use as posts or firewood when they begin to be shaded by the windbreak species. See Appendix 1.8 Nitrogen-Fixing Species List.

[bookmark: _Hlk257495993]Also plant a northern windbreak NW of the solar panels using Phyllostachys vivax (50"+, fast-growing, edible shoots) and P. bambusoides (similar to P. vivax, except better wood quality and grows to 30”+).

[bookmark: _Toc280433247]2.2.3 Trees for Shade

Along the southeast and southwest facing exterior walls of the house plant edible deciduous trees that grow to a maximum height of under 30”. See Appendix 1.9 Shade Trees Species List for suitable species.
[bookmark: coldframe]
[bookmark: energy][bookmark: _Toc223540545][bookmark: _Toc280433248]2.3 Energy

[bookmark: solarhotwater][bookmark: _2.4.1_Solar_Hot][bookmark: _Toc223540546][bookmark: _Toc280433249]2.3.1 Solar Water Heating

Install a batch breadbox solar hot heater water just east of the A/C unit. Connect it to the existing electric hot water heater, which is currently one of the largest sinks of electricity. Use a passive batch heater due to its simplicity and low cost (can be built from a wide range of salvaged materials) and breadbox design for increased insulation and efficiency. A solar hot water system significantly decreases reliance on electricity (grid or photovoltaic). Tying it into the existing hot water heater provides redundancy and takes minimal modification. See References 2.4 Solar Water Heating for instructions.
[bookmark: PVarray][bookmark: woodstove][bookmark: _2.4.2_Woodstove][bookmark: _2.4.3_Backup_Generator][bookmark: _Hlk220223626][bookmark: _Toc223540549][bookmark: _Hlk245053916][bookmark: _Toc280433250]
Chapter 3: Nutrient Cycles

[bookmark: _Toc223540550][bookmark: _Toc280433251]3.1 Soil Management

[bookmark: vermicom][bookmark: _3.1.1_Vermicomposting][bookmark: O312GreenManure][bookmark: greenmanure][bookmark: _3.1.2_Green_Manuring][bookmark: _3.1.1_Green_Manuring][bookmark: _3.1.2_Compost_Local][bookmark: _Toc280433252]3.1.1 Compost Local Food Waste

Continue to obtain coffee grinds from the nearby beverage plant and compost with grass clippings and organic matter from the yard. Use saved urine as a compost inoculator. See Appendix 2.6 Composting References for more details on composting.

[bookmark: drylandchimp][bookmark: _3.1.3_Dryland_Chinampa][bookmark: _3.2_Food_Production][bookmark: _Toc223540554][bookmark: _Toc280433253]3.2 Food Production

[bookmark: SheetMulch][bookmark: _3.2.1_Sheet_Mulched][bookmark: _Toc223540555][bookmark: _Toc280433254]3.2.1 Intensive Raised Beds

Add additional organic matter and compost to create a raised bed north of the concrete walkway that goes from the door to the parking area. Plant culinary herbs and greens near the front door for easy access when cooking. Interplant insectary herbs throughout the bed for attracting pollinators. See Appendix 1.3 Raised Beds Species List for suitable species.

[bookmark: _Hlk268729879]Create additional raised beds parallel to the northwest side of the house, wrapping around the west corner of the house. On the west side of the house plant a mixture of less frequently harvested vegetables like potatoes, sweet potatoes, winter squash, cabbage, broccoli, and carrots. Begin the beds by first mowing then layer cardboard to kill the grass and prevent it from regrowing. Next layer a few inches of fresh organic matter free of weed seeds and then at least 6 inches of either a) compost or b) a mixture of compost, peat and sand. Let sit for at least three weeks to ensure decomposition is finished. 
[bookmark: DoubleDugBed]
[bookmark: fukuokabed][bookmark: _Toc223540557][bookmark: _Hlk223108117][bookmark: _Hlk244930071][bookmark: _Toc280433255]3.2.2 Grains & Pulses with the Fukuoka Method

[bookmark: _Hlk223094032][bookmark: _Hlk244927784]Start a Fukuoka-style bed northeast of the house where there is bare soil from the deck being removed. In the fall broadcast then rototill winter wheat about 6” apart with lentils and inoculated Trifolium incarnatum (crimson clover) and then rototill again in the opposite direction. Add wood ash to increase nitrogen fixation and epsom salt if ash is unavailable. When the wheat is 6” tall slash with the scythe or mow to make it tiller. 

Two weeks before the wheat is harvested sow dried beans (black, lima, and garbonzo beans) and oats with T. hybridum (berseem clover) or T. repens (Dutch white clover). Harvest the wheat and return the straw to the bed, covering the beans, oats and clover seeds.

Sow inoculated cowpea two weeks before harvest of the beans and oats. In fall broadcast wheat with T. incarnatum, slash or mow the cowpea and start the cycle again. See Appendix 2.7 Fukuoka Method References for more information.

[bookmark: _3.2.3_High_Orchard][bookmark: _3.2.3_High_Food][bookmark: _Hlk245096367][bookmark: _Toc280433256]3.2.3 High Food Forest

[bookmark: _Hlk245100195]Plant an orchard with fruit trees, berries, and a living mulch east of the house so it is mostly out of the danger of flooding yet still can be gravity irrigated with the water from the tank near the house.

[bookmark: _Hlk245099629]
Begin by first mowing the area then layer cardboard to kill the grass and prevent it from regrowing. Next layer at least 6 inches of either a) compost or b) a mixture of compost, peat and sand. Let sit for at least three weeks to ensure decomposition is finished. 

[bookmark: _Hlk245100105][bookmark: _Hlk257495801][bookmark: _Hlk245375917]Plant nitrogen-fixing species listed in Appendix 1.8 Nitrogen-fixing Species List to continue building the soil and to slash for mulch. After these are established plant the species listed in Appendix 1.6 High Food Forest Species List with the specimens requiring chill hours on the north and west border (apple, peach, pear, and plum). Around each fruit tree establish a living mulch of Arachis glabrata (perennial peanut) during the summer rainy season. ‘Ecoturf,’ ‘Needlepoint’ and ‘Waxy Leaf’ are rhizomal, drought-tolerant varieties. Interplant with perennial species listed in Appendix 1.10 Perennial Species List.

[image: features_food]
[bookmark: _Toc280433257]Figure 14 Food Production
[bookmark: _3.2.4_Low_Orchard]Sheet mulched bed in orange, Fukuoka bed in yellow

[bookmark: _Toc280433258]3.2.4 Low Food Forest

Plant another orchard with acid-loving, flood-tolerant fruit trees, berries, and a living mulch southwest of the house. Begin by first mowing the area then layering cardboard to kill the grass and prevent it from regrowing. Next layer at least 6 inches of either a) compost or b) a mixture of compost, peat and sand. Let sit for at least three weeks to ensure decomposition is finished. 

[bookmark: _Hlk268730205][bookmark: _Hlk245376006]Plant nitrogen-fixing trees listed in Appendix 1.8 Nitrogen-fixing Species to continue building the soil and to slash for mulch. After these are established plant the species listed in Appendix 1.7 Low Food Forest Species List. Around each fruit tree establish a living mulch of Arachis glabrata (perennial peanut) during the summer rainy season. ‘Golden glory’ or ‘Repens’ (some sources report it as a different species, Arachis pintoi) are stoloniferous, flood-tolerant varieties. Interplant with perennial species listed in Appendix 1.10 Perennial Species List.

[bookmark: _3.2.4_Edible_Fungi][bookmark: _Hlk245218720][bookmark: _Toc280433259]3.2.5 Edible Fungi Logs

Obtain hardwood logs from felling trees on site or from the neighbor with a tree service. Locally-prevalent species commonly used for mushroom cultivation include oak, sweet gum, red maple, and black locust. See page 174 of Mycelium Running by Paul Stamets for a list of most hardwood species known to be suitable for mushroom cultivation.

[bookmark: _Hlk245457816]After inoculating the logs with spawn stack the logs in shady, humid locations throughout the site like next to the water storage tank in recommendation 2.2.4 Water Storage Tank and next to the ponds in 2.2.1 High Irrigation Pond and 2.2.2 Low Irrigation Pond. 

[bookmark: _3.2.5_Edible_Fungi][bookmark: _Toc280433260]3.2.6 Edible Fungi Companion Planting

Get hardwood chips from a local tree service and layer it on top of Stropharia rugoso annulata (garden giant) and Hypsizygus ulmarius (elm oyster) spawn in the beds in recommendation 3.2.1 Raised Beds. Locate the spawn and hardwood chips around Brassicas. Even though these species of fungi are saprophytes, their vigor at breaking organic material down into nutrients for plants has shown noticeable yield increases, particularly in Brassicas. See page 192 of Mycelium Running by Paul Stamets for more information.

[bookmark: vertspace][bookmark: _Toc223540559][bookmark: _Toc280433261]3.3 Human excreta management

[bookmark: humanure][bookmark: _3.3.1_Humanure][bookmark: _Hlk220216830][bookmark: _Toc223540560][bookmark: _Toc280433262]3.3.1 Humanure

Build two 4’ by 6’ compost bins out of wood left over from the removal of the deck in order to prevent the dog from getting in the pile and for aesthetic purposes. Locate these bins east of the house near the septic tank for central access. Be sure not to cover the septic tank in case access is needed. 

Obtain sawdust from the local sawmill and store in the garage and in a spare 5 gallon bucket in the master bathroom. Use the already-built 5 gallon bucket toilet in the master bathroom to collect feces and urine, add sawdust, and empty into the compost bin. After one compost bin is filled allow the humanure to compost for one year while using the other bin. When finished side dress fruit trees and ornamentals just to be safe. 

Safely composting humanure saves an enormous amount of pristine drinking water since no flushing is required, saves energy since no water needs to be pumped, lessens the chance for expensive septic tank maintenance, and is utilizing a “waste.” Reference The Humanure Handbook by Joseph Jenkins for more details. 

[image: features_humanure]
[bookmark: _Toc280433263]Figure 15 Compost Bins

[bookmark: _Toc223540561][bookmark: _Toc280433264]3.4 Food processing and storage

[bookmark: solardrying][bookmark: _3.4.1_Solar_Drying][bookmark: canning][bookmark: _3.4.2_Canning][bookmark: _Hlk220219612][bookmark: _Toc223540563][bookmark: _Toc280433265]3.4.1 Canning

[bookmark: _Hlk244927229][bookmark: _Hlk244927195]Obtain a pressure canner and preserve harvest of fruits and vegetables by canning. Store jars in the kitchen for easy access and, for longer term storage, on the shelf in the attached garage against the north wall. See Appendix 2.8 Canning References for more information on canning.

[bookmark: pickling][bookmark: _3.4.2_Fermenting][bookmark: _Toc223540564][bookmark: _Toc280433266]3.4.2 Fermenting

Ferment surplus produce for preservation and additional health benefits. Many fruits, vegetables and root crops can be fermented. Wild Fermentation by Sandor Katz provides numerous recipes and detailed instructions. Store jars in the kitchen for easy access and, for longer term storage, on the shelf in the attached garage against the north wall.
[bookmark: _Toc280433267]
Chapter 4: Community

[bookmark: _Toc223540569][bookmark: _Toc280433268]4.1 Pertinent Building Codes and Other Regulations Affecting Implementation

Pasco County Sec. 42-1: Upon a complaint by an affected person, the county code enforcement department is empowered to determine whether lands within the unincorporated area of the county contain a nuisance or threat to the public health, safety and welfare including but not limited to: 
a.   Grass, weeds, brush or undergrowth exceeding 12 inches in height, debris or any noxious material of any kind that tends to be a breeding place or haven for snakes, rodents, insects or vermin of any kind or character or that tends to be a breeding place for mosquitoes or that tends to create a fire hazard endangering the lives and property of the citizens of the county. The code enforcement department may determine that all or part of the growth on a parcel is not a violation based on the natural state of the growth.
b.   Dead, decaying, or irreversibly damaged trees that pose an actual threat of collapse into rights-of-way, utilities or adjacent property.
c.   Stinging insect hives, swarms or nests that pose an actual threat to neighboring residents or persons lawfully on the property or lawfully making use of a public easement or right-of-way.
d.   Unsecured swimming pools.

Florida 64E-6.005: Onsite graywater tank and drainfield systems may, at the homeowners' discretion, be utilized provided blackwater is disposed into a sanitary sewerage system when such sewerage system is available. Graywater systems may, at the homeowners' discretion, be utilized in conjunction with an onsite blackwater system where a sewerage system is not available for blackwater disposal.

[bookmark: _Hlk223537110]Florida 64E-6.009: Waterless, incinerating or organic waste composting toilets - may be approved for use if found in compliance with standards for Wastewater Recycle/Reuse and Water Conservation Systems as defined by ANSI/NSF International Standard Number 41, revised May 1983, hereby incorporated by reference, and provided that graywater and any other liquid and solid waste is properly collected and disposed of in accordance with standards established in this Chapter. For residences, the required drainfield absorption surface and unobstructed area of the system treating the remaining sewage flow shall be reduced by 25% when waterless, incinerating or organic waste composting toilets are used exclusively for all toilet wastes. Solids removed from waterless, incinerating or organic waste composting toilets shall be mixed with lime, containerized, and disposed of with the solid waste from the establishment. Liquids discharging from waterless, incinerating or organic waste composting toilets shall be plumbed into the onsite system serving the establishment. 
[bookmark: _Toc223540571][bookmark: _Toc280433269]
Chapter 5: Hazards

[bookmark: _Hlk220261711][bookmark: _Toc223540572][bookmark: _Toc280433270]5.1 Fire

The pine flatlands and dried marsh habitats surrounding the site encourage fires. Outbreaks of wildfires are a local common occurrence, which is worsened because people prevent these fires from happening and fuel load builds up.

[bookmark: firebarrier][bookmark: _5.1.1_Fire_Resistant][bookmark: _Toc223540573][bookmark: _Toc280433271]5.1.1 Fire Resistant Barrier

[bookmark: _Hlk223237375][bookmark: _Hlk220261522]As outlined in recommendation 2.2.2 Windbreak, plant species suitable for a fire barrier along the south border of the site. Rake up most leaf litter to keep the fuel load low and use for carbon material in the compost piles in recommendation 3.1.2 Compost and 3.3.1 Humanure. See recommendations 2.2.2 Windbreak and Appendix 1.4 Windbreak Species List for more details.

[bookmark: handpoweredpump][bookmark: _5.1.2_Backup_Long][bookmark: fireplan][bookmark: _5.1.3_Fire_Plan][bookmark: _Hlk220261942][bookmark: _Toc223540575][bookmark: _Toc280433272]5.1.2 Fire Plan

Develop and agree upon a plan with all the site residents so this does not have to be discussed in times of an emergency. Review the fire plan once a year to ensure it is up to date with the site features and fresh in everyone’s memory. A nearby wildfire can require multiple coordinated actions in order to mitigate the fire like watering down the house, agreeing upon an escape route or shelter location, and evacuating the pets.

[bookmark: _Hlk220262555][bookmark: _Toc223540576][bookmark: _Toc280433273]5.2 Grid Power Outage

The site is currently dependent on grid power for water access. Thus, the following is recommended to minimize impact of a lengthy power outage due to a disaster and/or emergency: 

[bookmark: stockpilewater][bookmark: _Hlk220262084][bookmark: _Toc223540577][bookmark: _Toc280433274]5.2.1 Stockpile Water

Obtain large containers suitable for drinking water like 5 gallon water cooler bottles and fill with water for storage. Store them in the enclosed garage. Additionally, ensure the water storage tank remains at least one third of the way filled with well water as outlined in recommendation 2.1.3 Water Storage Tank. 

[bookmark: _5.2.2_Create_an][bookmark: _Toc223540578][bookmark: _Toc280433275]5.2.2 Emergency Supply Kit

Obtain batteries, candles, road atlas, first aid kit, toilet paper, matches, candles, soap, and water purification kit. Pack all this in a single container for quick access as an emergency supply kit. Store this in the utility room.

[bookmark: _Toc223540579][bookmark: _Toc280433276]5.3 Resource Shortages

Although there have been no major shortages in the area recently, they are not unprecedented. Increasing the likelihood of critical shortages is the current economic downward spiral with the growing climate instability and unsustainable industrial food production system. Further, Dade City would likely not be a priority for resupply in the event of widespread shortages given its small population and non-vital role in the national economy.

[bookmark: stockfood][bookmark: _Hlk220303094][bookmark: _Toc223540580][bookmark: _Toc280433277]5.3.1 Stock Emergency Food Supply 

Continue to resupply canned and dried food for emergencies. The food stockpile can be normally consumed with other groceries as long as what is used is replaced when grocery shopping. Once canning and fermenting recommendations are implemented, outlined in 3.4.1 Canning and 3.4.2 Fermenting, add this prepared food to the emergency supply.

[bookmark: stockitems][bookmark: _Toc223540581][bookmark: _Toc280433278]5.3.2 Stock Extra Miscellaneous Items

In addition to the 5.2.2 Emergency Supply Kit recommended above, stock extra bicycle equipment (tubes, break pads, lubricant), toothpaste, feminine hygiene products, and gasoline. Many common items can be unavailable in the event of supply disruptions.

[bookmark: _Toc223540582][bookmark: _Toc280433279]5.4 Flooding

[bookmark: canoe][bookmark: _Toc223540583][bookmark: _Toc280433280]5.4 Kayak

In addition to other hazard recommendations, obtain a used two person kayak in the event of severe flooding. As indicated by anecdotal reports from neighbors, it maybe necessary in order to access River Road. Buy an ocean kayak because it is the most stable yet has some storage and remains lightweight enough to be carried by two people. Obtain ceiling mounts and store the kayak in the attached garage.
[bookmark: _Toc223540584][bookmark: _Toc280433281]
Chapter 6: Economics

[bookmark: budget][bookmark: _6.1_Budget][bookmark: _Toc223540585][bookmark: _Toc280433282]6.1 Budget
	[bookmark: _Hlk245316644]
	[bookmark: _Toc280433283]Year 1 Budget
	
	

	Task
	Item
	Quantity
	Cost

	Stock supplies
	
	
	

	[bookmark: _Hlk257058070]
	AA rechargeable batteries
	2
	$20

	
	candles
	3
	$5

	
	FL road atlas
	1
	$15

	
	soap
	5
	$8

	
	water purification kit
	1
	$15

	
	first aid kit
	1
	$25

	
	26" x 1" bike tire tubes
	2
	$25

	
	26" x 2" bike tire tubes
	2
	$25

	
	bike chain lube
	1
	$5

	
	bike repair kit
	2
	$10

	
	feminine hygiene pack
	1
	$7

	
	toothpaste tube
	1
	$3

	
	matches
	1
	$2

	
	cooking oil, 32 oz.
	1
	$15

	Kayak
	
	
	

	
	kayak
	1
	$200

	
	paddles
	2
	$30

	
	ceiling mounts
	2
	$15

	Rainwater system
	
	
	

	
	aluminum gutters + downspout
	232 ft
	$1500

	
	3000 gallon HDPE tank
	2
	$1800

	Truck
	
	
	

	
	4 cyl older molder
	1
	$2000

	Shade fruit trees
	
	
	

	
	
	12
	$420

	
	
	
	

	[bookmark: _Hlk223887757]
	Year 1 subtotal
	
	$6,145

	
	
	
	

	
	[bookmark: _Toc280433284]Year 2 Budget
	
	

	Task
	Item
	Quantity
	Cost

	[bookmark: _Hlk223946273][bookmark: _Hlk245317890]Construct pond
	
	
	

	
	bentonite
	48 yards
	$400

	
	aquatic plants
	30
	$65

	Divert greywater
	
	
	

	
	1.5" PVC
	65ft
	$87

	
	ball valve
	
	$4

	Green manure
	
	
	

	(fall: ~17300 ft2
	buckwheat
	86x100ft2
	$132

	rest: ~2300 ft2)
	berseem clover
	45x200ft2
	$75

	
	clover inoculant
	23
	$68

	
	velvet bean
	10*50ft2
	$40

	
	sunn hemp
	1*1000ft2
	$8

	
	black eyed peas
	5x100ft2
	$10

	
	mustard
	5x100ft2
	$14

	
	castor beans
	4*50ft2
	$12

	
	cowpea inoculant
	2
	$15

	
	rye
	5x100ft2
	$6

	
	crimson clover
	3x400
	$8

	
	kale
	5x100ft2
	$9

	
	turnips
	5x100ft2
	$9

	
	
	
	

	
	Year 2 subtotal
	
	$962

	
	 
	
	

	
	[bookmark: _Toc280433285]Year 3 Budget
	
	

	Task
	Item
	Quantity
	Cost

	[bookmark: _Hlk245318059]Windbreak
	
	
	

	[bookmark: _Hlk223946279]
	trees
	~65
	$250

	Fukuoka bed
	
	
	

	(~975 ft2)
	wheat
	7x150ft^2
	$9

	
	cowpea
	4x100ft^2
	$8

	
	crimson clover
	1x400ft^2
	$2

	
	clover inoculant
	2
	$3

	
	perennial peanut
	6x50ft^2
	$150

	
	spring vegetables
	~
	$50

	Raised beded bed
	
	
	

	
	spring vegetable seeds
	~
	$50

	
	
	
	

	Green manure
	
	
	

	(approx 17300 ft2)
	buckwheat
	86x100ft2
	$132

	
	berseem clover
	45x200ft2
	$75

	
	clover inoculant
	12
	$34

	
	velvet bean
	75*50ft2
	$300

	
	sunn hemp
	75*1000ft2
	$60

	
	black eyed peas
	38x100ft2
	$75

	
	mustard
	38x100ft2
	$105

	
	castor beans
	30*50ft2
	$90

	[bookmark: _Hlk223939437]
	cowpea inoculant
	15
	$113

	
	rye
	38x100ft2
	$45

	
	crimson clover
	23x400
	$60

	
	kale
	75x100ft2
	$68

	
	turnips
	75x100ft2
	$68

	
	
	
	

	
	Year 3 subtotal
	
	$1,747

	
	
	
	

	
	[bookmark: _Toc280433286]Year 4 Budget
	
	

	Task
	Item
	Quantity
	Cost

	[bookmark: _Hlk245318262]Vertical space
	
	
	

	
	vines
	~
	$30

	Ferment
	
	
	

	
	crock
	1
	$20

	Solar hot water heater
	
	
	

	
	bread box batch heater
	
	$50

	
	30’ copper pipe
	
	$75

	Green manure
	
	
	

	(approx 17300 ft2)
	buckwheat
	86x100ft2
	$132

	
	berseem clover
	45x200ft2
	$75

	
	clover inoculant
	23
	$68

	
	velvet bean
	75*50ft2
	$300

	
	sunn hemp
	75*1000ft2
	$60

	
	black eyed peas
	38x100ft2
	$75

	
	mustard
	38x100ft2
	$105

	
	castor beans
	30*50ft2
	$90

	
	cowpea inoculant
	15
	$113

	
	rye
	38x100ft2
	$45

	
	crimson clover
	23x400
	$60

	
	kale
	75x100ft2
	$68

	
	turnips
	75x100ft2
	$68

	
	
	
	

	
	Year 4 subtotal
	
	$1,434

	
	
	
	

	
	[bookmark: _Toc280433287]Year 5 Budget
	
	

	Task
	Item
	Quantity
	Cost

	Green manure
	
	
	

	(approx 17300 ft^2)
	rye
	38x100ft2
	$45

	
	crimson clover
	23x400
	$60

	
	kale
	75x100ft2
	$68

	[bookmark: _Hlk223946293]
	turnips
	75x100ft2
	$68

	Plant dryland chinampa
	
	
	

	
	trees
	~125
	$625

	Plant swale
	
	
	

	
	hydrophilic plants
	~150
	$450

	
	
	
	

	
	Year 5 subtotal
	
	$1,315

	
	
	
	

	
	TOTAL EXPENDITURES
	
	$8,652

	
	
	
	

	
	From savings:
	100%
	



[bookmark: _Toc223540586][bookmark: _Toc280433288]6.2 Narrative

The prices from the budget were derived from online and local vendors listed in the Appendix Suppliers. Green manure seed prices are from Bountiful Gardens and uses the square footage supplied by the vendor. 

[bookmark: _Toc223540587][bookmark: _Toc280433289]6.3 Analysis

Please see recommendations 4.1.1 Business Plan to Market Produce and 4.3.1 Barter Website Design and Technical Support for Supplies for potential methods of income.

[bookmark: _Toc223540588][bookmark: _Toc280433290]6.4 Contingency Plans

If change of employment occurs during implementation, forgo the larger projects like solar hot water heating and woodstove until cash flow increases or reserves are built up again. 

[bookmark: _Toc223540589][bookmark: _Toc280433291]6.5 Savings vs. Cost

Food costs are currently about $200 a month, the largest expense after mortgage payments. Depending on yields, the design saves a large amount of this cost. Food items currently purchased that cannot be produced on site are estimated to be $50 a month. Electricity savings are $275 a year with the water storage, solar water heater and wood stove. Thus, the potential savings from the design are approximately over $2000 a year.
[bookmark: _Toc223540590][bookmark: _Toc280433292]
Chapter 7: Staging

The following sections outline the timing of recommendations. Each section begins with a table that provides the task, section of the report referenced, and time of year the task is done. Split cells with two colors indicate a prerequisite. Shaded cells indicate recommendations that are flexible if implementation is behind schedule. Following the chronological staging tables are justifications for the particular staging.

[bookmark: _Toc223540591][bookmark: _Hlk223539366][bookmark: _Toc280433293]7.1 Year 1: Hazard Mitigation

[bookmark: year1staging][bookmark: _Hlk223319473][bookmark: _Toc223540592][bookmark: _Toc280433294]7.1.1 Year 1 Table

	Task
	Section
	Spring
	Summer
	Fall
	Winter

	Stockpile supplies
	5.2-3
	 
	 
	 
	 

	Develop fire plan
	5.1.3
	 
	 
	 
	 

	Buy kayak
	5.4
	 
	 
	 
	 

	Humanure bins
	3.3.1
	 
	 
	 
	 

	Build tank
	2.1.4
	 
	 
	 
	 

	Fence
	2.3.1
	 
	 
	 
	 

	Woodstove
	2.4.2
	 
	 
	 
	 

	Green manure beds
	3.1.1
	 
	 
	 
	 



[bookmark: _Hlk223319509][bookmark: _Toc223540593][bookmark: _Toc280433295]7.1.2 Year 1 Narrative

The first year emphasizes critical emergency preparation to protect the residents and site, particularly before the hurricane season of June to November. Setup the rainwater system as soon as possible due to the rain barrels providing water in case of power outages and the gutters preventing erosion. Throughout the staging, non-labor intensive or indoor tasks, like building the humanure bins, are scheduled for summer due to the sweltering heat.  

The water storage tank is also a high priority, but can wait until spring. Build the ferrocement water tank after the hot rainy season, which makes curing and working outside difficult. 

Build the fence in the winter when it will be more pleasant to work outside and before green manure crops are planted next year. Install the wood stove in the winter to provide heating in case the power goes out and cut back fossil fuel reliance. Begin green manuring the garden beds to build the soil. 

[bookmark: _Hlk223539459][bookmark: _Toc223540594][bookmark: _Hlk223539520][bookmark: _Toc280433296]7.2 Year 2: Site Preparation and Soil Building

[bookmark: year2staging][bookmark: _Toc223540595][bookmark: _Toc280433297]7.2.1 Year 2 Table

	Task
	Section
	Winter
	Spring
	Summer
	Fall

	Review fire plan
	5.1.3
	 
	 
	 
	 

	Construct pond
	2.1.1
	 
	 
	 
	 

	Windbreak
	2.2.2
	
	
	
	

	[bookmark: _Hlk223352869]Dig swales
	2.1.5
	 
	 
	 
	 

	[bookmark: _Hlk245354368]Divert greywater
	2.1.2
	 
	 
	 
	 

	[bookmark: _Hlk245354353]Green manure orchards
	3.2.3
	 
	 
	 
	
	
	

	[bookmark: _Hlk223353918]Green manure beds
	3.1.2
	 
	 
	
	



[bookmark: _Toc223540596][bookmark: _Toc280433298]7.2.2 Year 2 Narrative

Review the fire plan at the beginning of every year to accurately reflect the changing reality of the site and to refresh the residents on fire preparedness. Plant the windbreak when transplants are dormant in the winter to protect the site from cold, strong gusts of wind as well as aid in fire suppression. 

Dig the pond and swales in the winter since it is nicer outside, easier to do when dry, and will allow the orchards to be irrigated. Begin green manuring the orchard areas to prepare for planting and continue green manuring the garden beds to build the soil.

[bookmark: _Toc223540597][bookmark: _Hlk223539526][bookmark: _Toc280433299]7.3 Year 3: Food Production 

[bookmark: year3staging][bookmark: _Toc223540598][bookmark: _Hlk223277230][bookmark: _Toc280433300]7.3.1 Year 3 Table

	Task
	Section
	Winter
	Spring
	Summer
	Fall

	Review fire plan
	5.1.3
	 
	 
	 
	 

	Green manure beds
	3.1.2
	 
	 
	 
	 

	[bookmark: _Hlk245354961]Raised bed bed
	3.2.1
	 
	 
	 
	 

	Fukuoka bed
	3.2.2
	 
	 
	 
	 

	Plant orchards
	3.2.3
	
	
	
	

	Green manure orchards
	3.2.3
	 
	 
	 
	 



[bookmark: _Hlk223319538][bookmark: _Toc223540599][bookmark: _Toc280433301]7.3.2 Year 3 Narrative

[bookmark: _Hlk223320129]Continue green manuring the beds and orchards into this year, right up till their cultivation in the spring and fall. With other higher priority recommendations implemented, begin cultivating two more beds. Plant the Fukuoka bed in fall for wheat harvest after winter. Begin planting the orchards in fall when trees are dormant and nurseries sell bare root transplants. 

[bookmark: _Toc223540600][bookmark: _Toc280433302]7.4 Year 4: Energy Production and Savings

[bookmark: year4staging][bookmark: _Toc223540601][bookmark: _Toc280433303]7.4.1 Year 4 Table

	Task
	Section
	Winter
	Spring
	Summer
	Fall

	Review fire plan
	5.1.3
	 
	 
	 
	 

	[bookmark: _Hlk245357821]Vines for shade
	3.2.4
	 
	 
	 
	 

	Solar hot water heater
	2.4.1
	 
	 
	 
	 

	Fungi companion planting
	3.2.5
	
	
	
	



[bookmark: _Toc223540602][bookmark: _Toc280433304]7.4.2 Year 4 Narrative

When mild weather returns in spring start vines that will contribute to cooling the house and food production. Start the edible fungi companion planting in the raised beds after the last frost so the fungi have a chance to get established before the summer heat.

Build the solar hot water heater in the fall once the weather cools down and the rainy season is over since there will be less cloud cover. 

[bookmark: _Toc223540603][bookmark: _Toc280433305]7.5 Year 5: Increase Food Production and Beyond

[bookmark: year5staging][bookmark: _Toc223540604][bookmark: _Toc280433306]7.5.1 Year 5 Table

	Task
	Section
	Winter
	Spring
	Summer
	Fall

	Review fire plan
	5.1.3
	 
	 
	 
	 

	Business plan
	4.1.1
	 
	 
	 
	 

	Edible fungi
	3.2.4
	
	
	
	



[bookmark: _Toc223540605][bookmark: _Toc280433307]7.5.2 Year 5 Narrative

Inoculate wood logs with edible fungi in the spring after the last frost and before the summer heat so they get a chance to colonize the logs. 

With all the design recommendations implemented and you have a better idea of what surplus can be marketed, work on a business plan in the summer when it is too hot to work outside.

6
[bookmark: _Toc223540606]
[bookmark: _Toc280433308]Appendices
[bookmark: appPV][bookmark: appspecieslist][bookmark: _Appendix_Species_Lists][bookmark: _Toc223540608][bookmark: _Hlk243905516][bookmark: _Hlk222931569][bookmark: _Toc280433309]Appendix 1 Species Lists

[bookmark: _Toc280433310]Appendix 1.1 Hydric Species List

	[bookmark: _Hlk223969377]Common Name
	Scientific Name
	Conditions
	Uses*
	Functions

	[bookmark: _Hlk242193928][bookmark: _Hlk242198556]Azolla
	Azolla spp.
	floating
	E, N, G
	fish habitat

	[bookmark: _Hlk242199358]Yellow Canna
	Canna flaccida
	edge, bog
	E
	erosion control, filter

	Taro
	Colocasia esculenta
	edge, bog
	E
	shade, erosion control

	Water chestnut
	Eleocharis dulcis
	emergent, bog
	E
	fish habitat, erosion control

	Watercress
	Nasturtium officinale
	emergent, bog
	E
	fish habitat, erosion control

	Lotus
	Nelumbo lutea, N. nucifera
	emergent, floating
	E
	fish habitat, erosion control

	Water mimosa
	Neptunia oleracea
	emergent, floating
	E
	fish habitat

	Water celery
	Oenanthe javanica
	emergent, floating
	E
	fish habitat, water filtration

	[bookmark: _Hlk242200064]Pickerel Weed
	Pontederia cordata
	emergent, edge, bog
	E
	[bookmark: _Hlk242198840]erosion control, filter

	Duck potatoes
	Sagittaria graminea
	edge, bog
	E
	erosion control, filter

	Arrowhead, Duck potato
	[bookmark: _Hlk242198571]Sagittaria spp.
	emergent, edge
	E
	[bookmark: _Hlk242199691]erosion control, filter

	Belembe
	[bookmark: _Hlk246854408]Xanthosoma brasiliense
	edge, bog
	E
	[bookmark: _Hlk246855454][bookmark: _Hlk246854208]shade, erosion control

	Malanga
	[bookmark: _Hlk246855406]Xanthosoma saggitifolium
	bog
	E
	shade, erosion control

	Voilet-stem taro
	Xanthosoma violaceum
	emergent
	E
	shade, fish habitat, erosion control

	Wild rice
	Zizania lacustris
	edge, bog
	E
	erosion control, filter


* E = edible, N = fixes nitrogen, G = green manure

[bookmark: _Toc280433311]Appendix 1.2 Vines Species List

	[bookmark: _Hlk237944648]Common Name
	Scientific Name
	Light
	Water
	Annual
	Notes

	[bookmark: _Hlk237944680]Hardy kiwi
	Actinidia arguta
	[image: partsun]
	
	
	

	Akebia
	Akebia quinata
	[image: shade]
	
	
	

	[bookmark: _Hlk237854754]Malabar spinach
	Basella alba
	[image: shade]
	
	x
	

	Yam
	[bookmark: _Hlk246859030]Dioscorea batatas, D. alata, D. esculenta, D. batatas, D. opposite, D. japonica, D. trifida
	[image: partsun]
	
	
	

	Lablab bean
	Dolichos lablab
	[bookmark: _Hlk253169563][image: partsun]
	drought tol.
	x
	N-fixing

	Calabash, bottle gourd
	Lagenaria siceraria
	[image: fullsun]
	
	x
	

	Edible luffa, Chinese okra
	Luffa acutangula
	[image: fullsun]
	
	x
	immature fruit is edible

	[bookmark: _Hlk242200615]Passion fruit
	Passiflora incarnata, P. edulis, P. caerulea
	[image: partsun]
	flood, drought tol.
	
	

	Peas
	Pisum sativum
	[image: partsun]
	
	x
	N-fixing

	Fo-ti
	Polygonum multiflorum
	[image: partsun]
	
	
	smother crop

	Winged beans
	Psophocarpus tetragonobolus
	[image: fullsun]
	
	
	edible pods, seeds, flowers, leaves, roots

	[bookmark: _Hlk245378148]Magnolia vine
	[bookmark: _Hlk237855095]Schisandra chinensis
	[bookmark: _Hlk253169558][image: shade]
	
	
	

	Chayote
	Sechium edule
	[image: partsun]
	
	
	

	Snake gourd
	Trichosanthes cucumerina
	[image: fullsun]
	
	x
	

	Basket vine
	Trichostigma octandrum
	[image: partsun]
	
	
	edible leaves

	Mashua
	Tropaeolum tuberosum
	[image: partsun]
	
	
	frost tolerant

	Muscadine grape
	Vitis rotundifolia
	[image: partsun]
	
	
	




[bookmark: _Toc280433312]Appendix 1.3 Raised Bed Species List

	[bookmark: _Hlk268727317]Common Name
	Scientific Name
	Light
	Insectary
	Season
	Notes

	Angelica
	Angelica archangelica
	[image: partsun]
	x
	
	

	Arugula
	
	[bookmark: _Hlk253169258][image: partsun]
	
	
	

	Baby blue eyes
	Nemophilia menziesii
	[image: partsun]
	x
	
	

	Basil
	Ocimum basilicum
	[image: partsun]
	
	Fa, Sp
	

	Borage
	Borago officinalis
	[bookmark: _Hlk259567544][image: partsun]
	x
	
	Stores K, Silica

	Broccoli
	Brassica oleracea
	[image: fullsun]
	
	[bookmark: _Hlk256072065]Fa, Sp
	

	Bush beans
	Phaseolus vulgaris
	[image: partsun]
	
	
	

	Cabbage
	Brassica oleracea
	[image: partsun]
	
	Fa, Sp
	

	Calendula
	Calendula officinalis
	[image: partsun]
	x
	Sp
	

	[bookmark: _Hlk245359499]Cauliflower
	Brassica oleracea
	[bookmark: _Hlk259565947][image: fullsun]
	
	Fa, Sp
	

	Celery
	Apium graveolens
	[image: partsun]
	
	
	

	Chives
	Allium shoenoprasum
	[image: partsun]
	
	
	Stores Na, Ca

	Coriander
	Coriandrum sativum
	[bookmark: _Hlk253169400][image: partsun]
	x
	Sp-, Fa
	bolts w\ heat, tolerates light frost

	Corn
	Zea mays
	[image: fullsun]
	
	Fa, Sp
	

	Cumin
	Cuminum cyminum
	[image: partsun]
	
	Sp-
	well-drained

	Kale
	Brassica oleracea
	[image: partsun]
	
	Fa, Sp
	

	Kohlrabi
	Brassica oleracea
	[image: partsun]
	
	Fa, Sp
	

	Leek
	Allium ampeloprasum
	[image: partsun]
	
	
	

	Lemon grass
	Cymbopogan citratus
	[image: partsun]
	
	Su
	

	Lettuce
	Lactuca sativa
	[image: fullsun]
	
	Fa, Sp
	

	Majoram
	Origanum majorana
	[bookmark: _Hlk259567321][image: partsun]
	
	
	

	Marshmallow 
	Althaea officinalis
	[image: partsun]
	x
	Sp
	divide roots when stalks decay

	Mustard
	Brassica oleracea
	[image: partsun]
	
	Fa, Sp
	Stores S, P

	Nasturtium
	Tropaeolum spp.
	[image: partsun]
	x
	
	

	Okra
	Abelmoschus esculentus
	[bookmark: _Hlk246860597][image: fullsun]
	
	Sp, Su
	

	Onions
	Allium cepa
	[image: partsun]
	
	Fa, Sp
	

	Pak choi
	Brassica rapa
	[image: partsun]
	
	Fa, Sp
	

	Parsley
	Petroselinum crispum
	[image: partsun]
	
	
	

	Pepper, sweet
	
	[image: fullsun]
	
	Fa, Sp
	fertilize at planting, after 6 weeks

	Potato
	Solanum tuberosum
	[image: fullsun]
	
	Fa, Sp
	

	Pumpkin
	Cucurbita moschata
	[image: partsun]
	
	
	

	Radish
	Raphanus sativus
	[image: partsun]
	
	Fa, Sp
	

	Snowberry
	Symphoricarpos albus
	[image: partsun]
	x
	
	

	Spinach
	Spinacia oleracea
	[image: fullsun]
	
	Fa, Sp
	

	Sweet goldenrod
	Solidago odora
	[image: partsun]
	x
	
	

	Sweet potato
	Ipomoea batatas
	[image: partsun]
	
	Fa, Sp
	‘Blackie,’ ‘Margarita’ 
tolerate shade

	Swiss chard
	Beta vulgaris
	[image: partsun]
	
	Fa, Sp
	

	Tree spinach
	Chenopodium giganteum
	[image: fullsun]
	
	
	

	Tumeric
	Curcuma longa
	[image: partsun]
	
	Su
	

	Turnips
	Brassica rapa
	[image: partsun]
	
	Fa, Sp
	

	White mustard
	Sinapis alba
	[image: partsun]
	x
	
	

	Yarrow
	Achillea millefolium
	[image: partsun]
	x
	
	

	Zucchini
	Cucurbita pepo
	[image: partsun]
	
	Sp
	fertilize early


- is early season, + is late season

[bookmark: _Toc280433313]Appendix 1.4 Windbreak Species List 

	Common Name
	Scientific Name
	Drought Tol
	Flood Tol
	Uses / Notes
	Row

	Papuan wattle
	Acacia auriculiformis
	
	
	[bookmark: _Hlk245374500]N-fixing, Insectary
	1

	Red maple
	Acer negundo
	
	
	Fast growing, fuel, coppice
	1

	Woman's tongue
	Albizia lebbeck
	
	
	N-fixing, Insectary
	1

	[bookmark: _Hlk245374459][bookmark: _Hlk245374427]Hazel alder
	Alnus serrulata
	
	
	[bookmark: _Hlk245374474]insectary, mushroom logs, N-fixing
	2

	[bookmark: _Hlk245374335]Australian pine
	Casuarina equisetifolia, C. glauca
	y
	
	
	2

	Silk oak
	Grevillea robusta
	y
	
	[bookmark: _Hlk242269598]insectary
	2

	Sweetgum
	Liquidambar styraciflua
	y
	
	[bookmark: _Hlk244348950]Fast growing, mushroom logs
	1

	Osage orange
	Maclura pomifera
	y
	
	Fast growing, fuel
	1

	Black mulberry
	Morus nigra
	y
	
	Edible
	1

	Madagascar olive
	Noronhia emarginata
	y
	
	Edible
	1

	Water tupelo
	Nyssa aquatica
	n
	
	insectary
	2

	White poplar
	Populus alba
	
	
	Fast growing
	1

	[bookmark: _Hlk223595474]Elderberry
	Sambucus nigra 
	n
	
	Edible
	1

	Southern magnolia
	Magnolia grandiflora
	y
	y
	
	

	Dawn redwood
	Metasequoia glyptostroboides
	some
	y
	
	

	
	
	
	
	
	

	Red cedar
	Juniperus virginiana
	some
	y
	
	

	Evergreen alder
	Alnus jorullensis
	some
	y
	N-fixing
	

	
	
	
	
	
	


[bookmark: _Bamboo_Privacy_Screen][bookmark: _Bamboo_Species_List]
[bookmark: _Toc280433314]Appendix 1.5 Bamboo Species List

	Scientific Name
	Type
	Height
	Diameter
	Tasty[footnoteRef:2] [2:  All species are edible after cooking, some are known to be more tender and flavorful than others however.] 

	Uses / Notes

	[bookmark: _Hlk245364199]Bambusa multiplex
	[bookmark: _Hlk246860549]Clump
	25ft
	1in
	
	flood tol., hedge

	Bambusa ventricosa
	Clump
	45ft
	2in
	
	flood tol.

	Bambusa textilis
	Clump
	30ft
	
	
	

	Hibanobambusa tranquilans
	Running
	16ft
	.5in
	y
	aggressive

	[bookmark: _Hlk244527618]Phyllostachys angusta
	Running
	22ft
	1.25in
	
	[bookmark: _Hlk245364094]aggressive

	Phyllostachys aurea
	Running
	27ft
	1.75in
	y
	aggressive

	[bookmark: _Hlk245363965][bookmark: _Hlk245020306][bookmark: _Hlk245020290]Phyllostachys aureosulcata
	Running
	26ft
	1.5in
	y
	

	Phyllostachys bambusoides
	Running
	72ft
	5in
	y
	slow growing

	Phyllostachys bissettii
	Running
	23ft
	1in
	
	

	Phyllostachys vivax
	Running
	50ft
	
	y
	

	Phyllostachys heteroclada
	Running
	24ft
	.75in
	
	aggressive

	Phyllostachys nidularia
	Running
	
	
	y
	

	Phyllostachys nigra
	Running
	30ft
	2in
	y
	

	Phyllostachys viridis
	Running
	
	
	y
	

	Pleioblastus gramineaus
	[bookmark: _Hlk246860559]Running
	15ft
	.5in
	
	

	Pleioblastus simonii
	Running
	26ft
	
	
	

	[bookmark: _Hlk245364150]Pseudosasa japonica
	Running
	12ft
	0.5in
	y
	

	Semiarundinaria fastuosa
	[bookmark: _Hlk246860541]Running
	25ft
	1.5in
	
	

	Semiarundinaria okuboi
	Running
	25ft
	1.25in
	
	

	Semiarundinaria okuboi 
	Running
	25ft
	1.25in
	
	aggressive



[bookmark: _Toc280433315]Appendix 1.6 High Food Forest Species List 

	Common Name
	Scientific Name
	Cold hardy
	Varieties / Notes

	Pawpaw
	Asimina triloba
	y
	

	Mountain papaya, champagne fruit
	Carica pentagona
	n
	

	Persimmon
	Diospyros virginiana
	y
	Graft D. kaki for larger fruit

	Loquat
	Eriobotrya japonica
	y
	

	Feijoa, pineapple guava
	[bookmark: _Hlk244934106]Feijoa sellowiana
	n
	

	Apple
	Malus domestica
	y
	‘Anna,’ ‘Tropic Sweet,’ ‘Dorsett Golden’

	Peach
	Prunus persica
	y
	

	Plum
	Prunus spp.  
	y
	‘Gulf Beauty,’ ‘Gulf Blaze,’ ‘Bruce’

	Jujube
	Ziziphus jujuba
	
	


Cold hardy = tolerant of light freeze




[bookmark: _Toc280433316]Appendix 1.7 Low Food Forest Species List 

	Common Name
	Scientific Name
	Cold hardy
	Varieties / Notes

	Citrus
	Citrus spp.
	y
	‘Ambersweet’ orange, ‘Dancy’ tangerine, ‘Harvey’ lemon, ‘Burgandy’ grapefruit, ‘Hirado Butan’ pummelo

	Chokeberry
	Aronia melanocarpa, A. arbutifolia  
	
	

	Natal plum
	Carissa macrocarpa 
	
	

	Mayhaw
	Crataegus aestivalis 
	
	

	Quince
	Cydonia oblonga 
	
	

	Christmas berry
	Lycium carolinanum
	
	

	Mulberry
	Morus alba, M. nigra, M. rubra
	
	

	Jaboticaba
	Myrciaria cauliflora  
	
	

	Cape gooseberry
	Physalis peruviana
	
	Sandy soil, well-drained, full sun

	Strawberry guava
	Psidium littorale
	
	

	Mysore raspberry
	Rubus neveus 
	
	

	[bookmark: _Hlk244935491]Blackberry
	Rubus spp.
	
	‘Chickasaw,’ ‘Apache’ (thornless), ‘Kiowa,’ ‘Navaho,’ ‘Ouachita’

	[bookmark: _Hlk223595366]Elderberry
	Sambucus nigra 
	
	

	Pepino
	Solanum muricatum  
	
	

	Blueberry
	Vaccinium corymbosum 
	y
	‘Sharpblue,’ ‘Gulf Coast,’ ‘Emerald’

	Fig
	
	y
	Needs irrigation to prevent fruit drop, salt tolerant



[bookmark: _Toc280433317]Appendix 1.8 Nitrogen-fixing Species List

	Common Name
	Scientific Name
	Uses / Notes

	Papuan wattle
	Acacia auriculiformis
	insectary

	Sweet acacia
	Acacia farnesiana
	drought tolerant

	Joint vetch
	Aeschynomene americana
	mesic, flood tolerant

	Silk tree
	Albizia julibrissin
	shade & drought tolerant, 

	Woman's tongue
	Albizia lebbeck
	insectary

	Hazel alder
	[bookmark: _Hlk265179420]Alnus serrulata
	insectary, mushroom logs

	Smooth alder
	[bookmark: _Hlk265179279]Alnus serrulata
	flood tolerant, fuel, mushroom log

	Perennial peanut
	Arachis glabrata, pintoi
	drought tolerant

	Wild indigo
	Baptisia spp.
	drought tolerant

	Australian pine
	[bookmark: _Hlk245375004]Casuarina equisetifolia, C. glauca
	Phosphorous and Nitrogen-fixing, easily spreads

	Tagasaste
	Chamaecytisus palmensis
	fodder, chop and drop

	Lablab bean
	Dolichos lablab
	insectary, edible

	Carob  
	Ceratonia siliqua
	[bookmark: _Hlk244360628][bookmark: _Hlk245100309]drought tolerant, edible pods, well-drained soil 

	Goumi
	Elaeagnus multiflora
	drought tolerant, edible

	Guanacaste, elephant ear tree
	Enterolobium cyclocarpum
	

	[bookmark: _Hlk244360732]Coral bean
	Erythrina herbacea
	shade tolerant, insectary

	Skyblue lupine
	Lupinus diffusus
	drought tolerant

	Powderpuff
	Mimosa strigillosa, M. quadrivalvis
	drought tolerant

	Wax myrtle
	Myrica cerifera  
	flood, shade, & drought tolerant, berries attract birds & melted for wax BUT slightly allelopathic

	Princess tree
	[bookmark: _Hlk264734878]Paulownia tomentosa
	drought tolerant, chop & drop

	Black locust
	Robinia pseudoacacia
	[bookmark: _Hlk245367751]flood, drought, & shade tolerant, insectary

	Candlestick
	Senna alata
	Save seed before dying from frost

	Goldenshower
	Senna pendula
	Dies with frost but will resprout

	Thin-leaf sesbania
	Sesbania macrocarpa
	flood & shade tolerant

	Bagpod
	Sesbania punicea
	flood, drought, & shade tolerant

	Buffaloberry
	Shepherdia argentea
	drought tolerant, edible

	Wild tantan
	Desmanthus virgatus
	DT drub, fodder

	White leadtree
	Leucaena leucocephala
	

	American wisteria
	Wisteria frutescens
	Shade tolerant, prefers moist soil



[bookmark: _Toc280433318]Appendix 1.9 Shade Trees Species List 

	Common Name
	Scientific Name
	Cold hardy
	Varieties / Notes

	Jujube
	Ziziphus jujuba
	y
	

	Mulberry
	Morus spp.
	y
	

	Banana
	
	n
	

	Quince
	
	y
	

	Melon berry
	Cudrania tricuspidata
	y
	Drought tolerant

	Persimmon
	Diospyros kaki
	y
	

	Pomegranate
	
	y
	Lime well, prune to 3 well-spaced suckers

	Paw paw
	Asimina triloba
	y
	

	Papaya
	Carica papaya
	n
	

	[bookmark: _Hlk263283826]Mayhaw
	Crataegus aestivalis
	y
	



[bookmark: _Toc280433319]Appendix 1.10 Perennial Species List 

	Common Name
	Scientific Name
	Light
	Insectary
	Season
	Notes

	Yacon
	Smallianthus sonchifolia
	[image: partsun]
	
x
	x
	
	edible tubers

	Sunchoke
	Helianthus tuberosus
	[image: fullsun]
	
x
	
	
	

	New Zealand spinach
	Tetragonia tetragonioides
	[image: partsun]
	
x
	
	Su
	salt-tolerant, likes PH 6.8

	Naranjilla
	Solanum quitoense
	[image: partsun]
	
x
	
	
	

	Katuk
	Sauropus androgynus
	[image: partsun]
	
x
	
	
	prune for optimal tip 
production

	Chufa
	Cyperus esculentus
	[image: fullsun]
	
	
	

	Chaya
	Cnidoscolus aconitifolius
	[image: partsun]
	
	Su
	

	Canna
	Canna edulis
	[image: partsun]
	x
	
	tubers & shoots edible

	Arracacha
	Arracacua xanthorhiza
	[bookmark: _Hlk259566570][image: partsun]
	
	
	

	Strawberry, alpine
	 Fragaria alpina 
	[image: partsun]
	
	Sp-
	well-drained

	Bearberry
	Arctostaphylos uva-ursi
	[image: partsun]
	
	Sp
	poor soil

	Box thorn
	Lycium barbarum
	[image: partsun]
	x
	Sp
	edible shoots

	Dill
	Anethum graveolens
	[image: partsun]
	
	
	

	[bookmark: _Hlk242268044]Garlic chives
	Allium tuberosum
	[image: partsun]
	
	
	

	Lavender, English
	Lavendula angustifolia
	[image: fullsun]
	
	Sp
	well-drained, lean soil

	Lemon balm
	Melissa officinalis
	[image: partsun]
	x
	Fa, Sp
	drought tolerant

	Mint
	Mentha spp.
	[image: partsun]
	
	
	

	Okinawa spinach
	Gynura crepioides
	[image: shade]
	
	Su
	

	Pitpit
	Saccharum edule
	[bookmark: _Hlk259567005][image: fullsun]
	
	
	

	Sage
	Salvia officinalis
	[image: partsun]
	
	
	

	Saltbush
	[bookmark: _Hlk256071883]Atriplex halimus
	[image: fullsun]
	
	
	

	Spearmint
	Mentha spicata
	[image: partsun]
	
	
	

	Thyme
	Thymus vulgaris
	[image: partsun]
	
	Sp-
	well-drained

	Toona
	Cedrella sinensis
	[image: fullsun]
	
	Su
	

	Udo
	Aralia cordata
	[image: partsun]
	
	
	edible shoots

	[bookmark: appreferences][bookmark: _Appendix_References]Asparagus
	Asparagus officinalis
	[image: partsun]
	
	
	

	Edible hibiscus
	Abelmoschus manihot
	[image: partsun]
	x
	
	edible leaves, shoots

	Ginger
	Zingiber officinale
	[image: partsun]
	
	Su
	

	Globe artichoke
	Cynara scolymus
	[image: partsun]
	
	
	salt-tolerant

	Ground cherry
	Physalis pruinosa
	[image: partsun]
	
	
	

	Groundnut
	Apios americana
	[image: partsun]
	
	
	

	[bookmark: _Toc223540620]Partridge berry
	Mitchella repens
	
	
	
	

	Sochan
	Rudbeckia laciniata
	
	
	
	



[bookmark: _Toc280433320]Appendix 2 References

[bookmark: _Toc280433321]Appendix 2.1 Water Storage Tank References 

[bookmark: _Hlk244082996]Roof Water Harvesting For a Low Impact Water Supply by the Water Institute. http://www.oaecwater.org/education/roofwater-harvesting-booklet Occidental Arts and Ecology Center 15290 Coleman Valley Road Occidental, CA 95465 (707) 874-1557 x 206.

Water Storage by Art Ludwig. Oasis Design, 11701 East 53rd Avenue, Unit A, Denver, CO 80239 805 967-9956 oasisdesign.net

[bookmark: _Toc280433322]Appendix 2.2 Swale References

[bookmark: _Hlk245378906]Rainwater Harvesting for Drylands and Beyond Vol 2 by Brad Lancaster, Rainsource Press, 813 N 9th Ave, Tucson, Arizona 85705

[bookmark: _Toc280433323]Appendix 2.3 Pond References
[bookmark: _Hlk222931848]
[bookmark: _Hlk223585749]Earth Ponds Sourcebook by Tim Matson, The Countryman Press, PO Box 748, Woodstock, Vermont 05091
[bookmark: apprefcold]
[bookmark: _Toc280433324]Appendix 2.4 Solar Water Heating References

Solar Water Heating Projects and Plans. Build It Solar. http://www.builditsolar.com/Projects/WaterHeating/water_heating.htm#Batch Accessed September 5, 2009. The site contains a number of detailed designs including a free out of print book in the public domain, The Integral Passive Solar Water Heater Book.

[bookmark: _Toc280433325]Appendix 2.5 Wood Stove References 

[bookmark: _Hlk244447563][bookmark: _Hlk223972635]The Woodburner's Companion by Dirk Thomas, Hood, Alan C. & Company, Inc, 31 N 2nd St, Chambersburg, PA 17201
More on Cutting Firewood and Energy Savings by Dan Hemenway. Re-post to Cycle 13, November 29, 2008.
Air Tight Wood Stoves by Dan Hemenway. Re-post to Cycle 13, November 29, 2008.
[bookmark: _Hlk223972745][bookmark: _Hlk244447570]Firewood Harvest: Felling vs. Deadwood and Scrounging by Dan Hemenway. Re-post to Cycle 13, November 29, 2008.
Addendum on Drafts and Convection Issues by Dan Hemenway. Re-post to Cycle 13, November 29, 2008.

[bookmark: _Toc280433326]Appendix 2.6 Composting References

Humanure Handbook by Joseph C. Jenkins, Joseph Jenkins, Inc, PO Box 607, Grove City, PA 16127
09xx07 Fertility Values of Recycled Materials by Dan Hemenway, cycle 13 course CD.

[bookmark: _Toc280433327]Appendix 2.7 Fukuoka Method References

[bookmark: _Hlk245402222]The One-Straw Revolution by Masanobu Fukuoka, New York Review Books Classics, 435 Hudson Street, Suite 300, New York, NY 10014
[bookmark: _Hlk223612974][bookmark: _Hlk223612978]Basics of Soil Health by Dan Hemenway in TIPS I, 3
[bookmark: _Hlk244927629]Wk13 - Design implementation exceptions - Rob by Dan Hemenway, email to Cycle 13 on 19 January 2009

[bookmark: _Toc280433328]Appendix 2.8 Canning References

[bookmark: _Hlk245402433]Preserving Summer's Bounty by Rodale Food Center, Rodale Press, 33 E. Minor St, Emmaus, PA 18098
National Center for Home Food Preservation http://www.uga.edu/nchfp/
CanningUSA http://canningusa.com
Pick Your Own http://www.pickyourown.org/allaboutcanning.htm
Paul Noll http://www.paulnoll.com/Oregon/Canning/
BellaOnline http://www.bellaonline.com/articles/art2816.asp

[bookmark: appsuppliers][bookmark: _Appendix_Suppliers][bookmark: _Toc223540625][bookmark: _Toc280433329]Appendix 3 Suppliers

[bookmark: _Toc280433330]Appendix 3.1 Pond Suppliers
[bookmark: _Hlk223591653]
[bookmark: _Hlk245404100][bookmark: _Hlk245402676]Florida Aqua Farms, 33418 Old Saint Joe Rd, Dade City, FL 33525, 352-567-0226, http://www.florida-aqua-farms.com

[bookmark: _Toc280433331]Appendix 3.2 Water Tank Suppliers
[bookmark: _Hlk245403085]
Ferrocement: 
Home Depot 32715 Eiland Blvd Zephyrhills, FL 33545 813-788-1642
Dade City Hardware 14320 7th St, Dade City, FL 33525 352-567-3362
HDPE tank: http://www.watertanks.com/products/5000-020.asp
[bookmark: _Rain_Barrels]
Appendix 3.3 Nursery Suppliers

[bookmark: _Solar_Hot_Water][bookmark: _Woodstove][bookmark: _Hlk252654225][bookmark: _Toc223540627]IFAS Nursery List for Deciduous Fruit Trees http://edis.ifas.ufl.edu/cn009
IFAS Nursery List for Tropical Fruit Trees http://edis.ifas.ufl.edu/cn008
Tropical Trees, 6101 126th Ave Nth, Largo,Fl. 33773, (727) 686-3110, http://www.troptrees.com, asmith2@tampabay.rr.com
Wellspring Gardens, PO Box 91094, Lakeland, FL 33804, donovan100@juno.com, http://www.wellspringgardens.org 
Johnson Bamboo, 70 Lark Ave., Brooksville, Fl 34601,  jeff@johnsonbamboo.com, http://www.johnsonbamboo.com, (352) 544-0330
Going Bananas, 24401 SW 197 Avenue - Homestead, Florida 33031, (305) 247-0397, http://www.going-bananas.com, goingbananas@bellsouth.net
ECHO, 17391 Durrance Road, North Fort Myers, FL 33917, http://www.echonet.org, 239-543-3246
Just Fruits and Exotics, 30 Saint Frances Street, Crawfordville, Florida 32327, 1-850-926-5644, http://www.justfruitsandexotics.com, Justfruits@hotmail.com


[bookmark: _Toc280433333]Appendix 4 Climate Data

	[bookmark: _Hlk223974653]Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Mar-00
	71
	45.2
	90
	0.52
	0.3
	9.6
	39

	Apr-00
	66.9
	30.2
	89
	0.61
	0.1
	8.3
	37.5

	May-00
	76
	47.9
	99
	1.34
	0.5
	7.7
	35.5

	Jun-00
	77.9
	55.5
	98
	10.8
	1.1
	6.1
	41.7

	Jul-00
	79.1
	63.2
	97
	7.51
	1.4
	6
	35

	Aug-00
	78.4
	63.8
	95
	7.91
	1
	4.7
	48.3

	Sep-00
	77.4
	64
	94
	4.48
	0.6
	6.3
	38.7

	Oct-00
	68.5
	39.7
	92
	0
	0
	6.7
	31.4

	Nov-00
	60.1
	20
	89
	1.25
	0.1
	5.5
	49.8

	Dec-00
	54.5
	20.3
	87
	1.26
	0.2
	6.6
	47.8

	[bookmark: _Hlk223974915]Average
	70.98
	44.98
	93
	3.568
	0.53
	6.75
	40.47

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-01
	51
	17
	86
	2.22
	0.2
	6.5
	35.8

	Feb-01
	63.3
	28.1
	88
	0.47
	0.1
	6.4
	32.1

	Mar-01
	62.5
	31.4
	90
	6.28
	0.6
	9
	44.2

	Apr-01
	68.5
	28.3
	91
	0.02
	0
	7.3
	40.1

	May-01
	73.9
	50
	97
	0.75
	0.2
	7.4
	31.6

	Jun-01
	77.8
	60.8
	98
	10.7
	1.1
	5.9
	45.2

	Jul-01
	78.7
	67
	96
	11.8
	0.8
	5.9
	41.2

	Aug-01
	79.3
	62.9
	97
	1.76
	0.2
	4.9
	67.4

	Sep-01
	75.1
	57.5
	97
	12.5
	0.7
	6
	53.6

	Oct-01
	69.8
	39.5
	92
	0.2
	0.1
	7.3
	75.9

	Nov-01
	65.7
	37
	86
	0.18
	0.1
	6.4
	47.7

	Dec-01
	62.6
	25.2
	87
	0.42
	0.1
	5.6
	31

	Average
	71.39
	45.96
	93.1
	4.461
	0.39
	6.57
	47.79

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-02
	57.7
	20.1
	87
	4.45
	0.5
	6
	37.8

	Feb-02
	57.7
	25
	87
	2.58
	0.2
	7
	60.2

	Mar-02
	66.3
	26.8
	92
	2.29
	0.3
	7.5
	42.6

	Apr-02
	72.2
	45.3
	94
	0.96
	0.2
	6.3
	32.8

	May-02
	76.1
	51.4
	99
	1.86
	0.6
	7.7
	43.3

	Jun-02
	77.7
	63.8
	101
	16.9
	1.1
	5.9
	69.2

	Jul-02
	78.2
	65.4
	98
	10.1
	1.2
	4.8
	43.6

	Aug-02
	78.2
	63.7
	94
	8.31
	0.9
	5.2
	49.2

	Sep-02
	79.3
	67
	94
	6.11
	0.6
	6.3
	66.4

	Oct-02
	74
	43.9
	94
	0.61
	0.2
	5
	137

	Nov-02
	60.5
	25.4
	88
	1.72
	0.2
	5.9
	104

	Dec-02
	54.7
	23.3
	82
	11
	0.9
	6.7
	104

	Average
	71.72
	47.6
	93.6
	5.986
	0.62
	6.13
	69.21

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-03
	49.3
	20.5
	79
	0.13
	0
	7.2
	98.7

	Feb-03
	59.3
	27.7
	86
	5.89
	0.5
	7
	123

	Mar-03
	67.8
	32.2
	91
	7.11
	0.6
	6.7
	89

	Apr-03
	67.8
	25.4
	92
	1.47
	0.2
	6.9
	86.4

	May-03
	76.1
	55.4
	95
	1.57
	0.5
	6.4
	108

	Jun-03
	77.5
	63.8
	95
	17.8
	1.1
	5.7
	86.1

	Jul-03
	78.6
	66.6
	96
	7.27
	0.4
	4.4
	104

	Aug-03
	78.3
	68
	95
	6.78
	0.7
	5.3
	75.4

	Sep-03
	76.9
	58.3
	94
	8.32
	1.2
	5.6
	148

	Sep-03
	76.9
	58.3
	94
	8.32
	1.2
	5.6
	148

	Oct-03
	71.3
	45.8
	92
	1.52
	0.3
	5.3
	117

	Nov-03
	66.1
	26.2
	89
	2.39
	0.3
	6.4
	113

	Dec-03
	54
	19.9
	82
	1.28
	0.5
	6.5
	117

	Average
	72.35
	48.77
	92.4
	5.672
	0.64
	5.81
	110.29

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-04
	53.7
	20
	83
	2.78
	0.2
	6.1
	133

	Feb-04
	59.1
	26.4
	87
	6.27
	0.5
	7.5
	99.1

	Mar-04
	63.6
	28.7
	89
	1.86
	0.4
	7.4
	132

	Apr-04
	65.3
	36.4
	93
	1.54
	0.4
	7.6
	108

	May-04
	75.2
	47.3
	98
	1.65
	0.5
	6.5
	70

	Jun-04
	79.3
	63.2
	99
	4.75
	0.7
	5.5
	109

	Jul-04
	79.5
	64.9
	97
	4.29
	0.6
	5
	152

	Aug-04
	78.7
	67.4
	94
	10
	0.8
	4.9
	101

	Sep-04
	78.2
	63.2
	95
	17.3
	0.4
	10
	166

	Oct-04
	71.9
	40.7
	93
	2.87
	0.5
	5.3
	93.3

	Nov-04
	64.8
	36.3
	89
	1.09
	0.2
	5.9
	75.6

	Dec-04
	55.7
	21.8
	86
	1.12
	0.1
	6.6
	87.2

	Average
	71.22
	46.99
	93.3
	4.647
	0.46
	6.47
	109.41

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-05
	57.7
	24.9
	85
	2
	0.4
	6.8
	73.2

	Feb-05
	59.4
	28.1
	84
	1.44
	0.2
	7.4
	102

	Mar-05
	61.3
	29.5
	89
	3.54
	0.3
	8.1
	119

	Apr-05
	64.6
	35.6
	90
	3.25
	0.5
	7.7
	89.7

	May-05
	72.5
	46.2
	98
	5.08
	0.5
	6
	68.5

	Jun-05
	78.1
	65.2
	94
	5.17
	0.5
	6
	83.2

	Jul-05
	80.4
	68.1
	97
	8.16
	0.7
	5.3
	116

	Aug-05
	80.8
	68.8
	97
	7.88
	0.8
	4.9
	98.9

	Sep-05
	77.9
	61.5
	94
	2.07
	0.4
	6.3
	123

	Oct-05
	71
	33.2
	92
	1.72
	0.1
	6.2
	45.3

	Nov-05
	64.7
	29.3
	87
	2.09
	0.5
	6.6
	45

	Dec-05
	53.3
	26.1
	83
	2.82
	0.1
	6.5
	38.5

	Average
	70.46
	46.35
	92.1
	4.178
	0.44
	6.36
	82.71

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-06
	58.1
	23.5
	85
	0.64
	0.1
	7.5
	45.8

	Feb-06
	55.8
	16.8
	88
	5.03
	0.4
	7.6
	46.8

	Mar-06
	62.6
	26.2
	89
	0
	0
	7.4
	38.5

	Apr-06
	69.9
	37.3
	94
	0.95
	0.3
	8.3
	37.8

	May-06
	73.7
	45
	99
	0.81
	0.1
	7
	32.8

	Jun-06
	78.9
	55.5
	102
	2.92
	0.3
	6.7
	47.6

	Jul-06
	79.8
	65
	98
	9.13
	1
	5
	42.1

	Aug-06
	79.6
	65.3
	99
	5.92
	0.8
	4.5
	62.9

	Sep-06
	76.2
	52.6
	95
	6.24
	0.7
	4.7
	34.1

	Oct-06
	69.5
	35.3
	94
	1.57
	0.3
	5.8
	35.8

	Nov-06
	60.8
	31
	87
	2.01
	0.4
	6.7
	41.3

	Dec-06
	63
	32
	86
	2.47
	0.5
	6.4
	50.2

	Average
	71.4
	44.52
	94.3
	3.202
	0.44
	6.25
	42.31

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-07
	59.8
	25.2
	86
	1.24
	0.3
	6.3
	50.5

	Feb-07
	56.7
	18.7
	85
	2.74
	0.7
	7.6
	46.5

	Mar-07
	64.2
	28.1
	88
	1.15
	0.1
	7.4
	32.1

	Apr-07
	66.5
	39.6
	92
	1.92
	0.7
	7.6
	51.1

	May-07
	73.4
	44.9
	95
	1.17
	0.4
	8.1
	66.4

	Jun-07
	78
	61.5
	98
	5.81
	0.7
	6.7
	37.3

	Jul-07
	79.2
	67.2
	97
	11.7
	1.2
	5
	42.7

	Aug-07
	80.9
	63
	99
	6.33
	0.8
	4.8
	41.9

	Sep-07
	78
	65.2
	95
	3.69
	0.6
	5.8
	36.6

	Oct-07
	74.5
	55
	93
	6.6
	0.4
	6.6
	38.6

	Nov-07
	62.1
	25.8
	86
	0.43
	0.3
	5.6
	34.1

	Dec-07
	62.5
	27.4
	88
	2.76
	0.4
	5.4
	40.8

	Average
	71.93
	47.77
	93.1
	4.156
	0.56
	6.3
	42.16

	Period
	T avg (F)
	T min (F)
	T max (F)
	Rain total (in)
	Rain max (in)
	Wind avg (mph)
	Wind max (mph)

	Jan-08
	57.5
	24
	84
	1.58
	0.3
	7
	41.8

	Feb-08
	61.1
	24.1
	87
	1.36
	0.2
	6.7
	44.9

	Mar-08
	64
	29.1
	89
	1.72
	0.2
	8
	51.1

	Apr-08
	68.1
	31
	91
	2.72
	0.7
	7.3
	33.4

	May-08
	75.4
	42.3
	98
	0.29
	0.1
	8.2
	40.7

	Jun-08
	78.4
	64.8
	100
	4.58
	0.4
	5.3
	41.6

	Jul-08
	78.3
	64.4
	97
	6.67
	0.7
	4.4
	30

	Aug-08
	78.7
	64.6
	96
	8.89
	0.4
	6.9
	42.2

	Sep-08
	78.1
	49.2
	98
	1.91
	0.5
	6.6
	31.5

	Oct-08
	69.4
	26.6
	91
	1.57
	0.2
	7.1
	36.1

	Average
	70.9
	42.01
	93.1
	3.129
	0.37
	6.75
	39.33

	Total Averages
	71.37
	46.11
	93.11
	4.33
	0.49
	6.38
	64.85
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Sec. 506.  AR-1 Agricultural-residential district.
506.1 Purpose.  The purpose of the AR-1 agricultural-residential single-family district is to allow the development of relatively large tracts of land to accommodate those individuals who desire a rural or estate type living environment; to curtail urban development in areas which lack facilities, until such time as those facilities are available; and to promote conservation or greenbelting of rural environments through limiting the intensity and types of residential development. 
506.2 Permitted uses.   
A.   Principal uses.   
1.   Commercial farming and agricultural activities such as citrus groves (as well as other fruits), forestry, plant nurseries, truck farms, fish pools, animal feed lots, hatching and raising of poultry, production of eggs, raising of livestock (hogs, horses, cattle, sheep, etc.) shall require a minimum of five acres. Sheds, stables, barns, and other structures devoted to the on-site agricultural uses shall be required to maintain a 100-foot separation between dwellings existing on adjacent parcels of land at the time the commercial agricultural activity commenced. However, the required separation shall not be less than 50 feet from any property line.
2.   General farming pursuits of such extent as to supply the occupant's personal needs.
3.   Dwellings: Single-family detached dwellings on individual lots.
4.   Noncommercial boat slips, piers, or private docking facilities with the approval of the various state and/or federal agencies where mandatory.
5.   Maintaining livestock for the occupant's use or need only, not to exceed three grazing animals per acre minimum.
6.   Swine shall be considered for the purpose of this section as grazing animals. However, they shall not exceed one per acre minimum exclusive of area required for other uses.
7.   Maintaining small animals and fowl for the occupant's use or need only, not to exceed a ratio of 20 per acre.
8.   Public and quasi-public buildings and facilities; to include the following: County, state, or federal structures and uses, churches, civic organizations, and schools.
9.   Temporary roadside stands used on a seasonal basis for the sale of fruits, vegetables, and other agriculturally related products shall require a minimum lot area of two acres.
B.   Accessory uses.   
1.   Private garages and parking areas.
2.   Private swimming pools and cabanas in accordance with supplemental regulations, article 500, of this Code.
3.   Signs in accordance with this Code.
4.   Other accessory uses customarily incidental to a permitted principal use.
506.3 Conditional uses.   
A.   Uses.   
1.   Residential treatment and care facilities.
2.   Gun clubs, indoor or outdoor firing and archery ranges subject to a minimum site area of ten acres.
3.   Aircraft and helicopter landing field subject to approval by the Federal Aviation Administration and compliance with appropriate state and local laws, provided that no aircraft landing field or helicopter pad be located closer than 1,000 feet from the closest property line of a school that provides a curriculum of elementary or secondary academic instruction, including kindergarten, elementary, junior high, or high schools.
4.   Parachute drops.
5.   Construction and demolition debris dumps subject to all local, state, and federal regulations.
6.   Yard trash disposal facilities.
7.   Sludge, septage, and other waste disposal sites.
8.   Wastewater treatment plants, except when accessory to a development.
9.   Mining operations. Mining and/or reclamation including, but not limited to the mining or extraction of limestone, clay, sand, natural gas, oil, and organic soils subject to all local, state, and federal regulations.
506.4 Performance standards for conditional and special exception uses.  All activities shall be in conformance with standards established by the county, state, and federal government. 
506.5 Special exception uses.   
A.   Bed and breakfast, tourist home.
B.   Home occupations.
C.   Day-care center.
D.   Public and private right-of-way for utilities.
E.   Public and private substations for utilities.
F.   Duplexes.
G.   Public or private parks, playgrounds, and recreation areas.
H.   Golf courses, provided the clubhouse and other structures are located over 150 feet from an abutting lot or parcel.
I.   Storage and repair facilities for essential services.
J.   Animal hospitals or veterinarian clinics, and dog kennels.
K.   Accessory uses customarily incidental to a permitted special exception use.
L.   Farm feed and supplies establishments. The following criteria and requirements shall apply to all farm feed and supplies establishments:
1.   Feed--Livestock, poultry, and pets.
2.   Animal health products.
3.   Lawn and garden supplies.
4.   Fertilizer, insecticides, pesticides.
5.   Leather goods and tack.
6.   Fence posts and supplies to be enclosed in an opaque buffer.
7.   No equipment such as lawn mowers, tractors and accessories shall be stored or repaired on this site.
8.   There shall be a minimum 50-foot setback from all property lines for the building and storage areas.
M.   Private schools.
506.6 Area, density, and lot width requirements.   
A.   Single-family detached dwellings.
1.   Minimum lot area: One acre.
2.   Maximum possible gross density: One dwelling unit per acre.
3.   Minimum lot width: 125 feet.
4.   Single-family detached dwellings in the AR-1 agricultural-residential district are required to meet all of the standards above, except when such units are developed in a CS-MPUD in accordance with section 522.10, the minimum lot area requirements and lot width requirements shall not apply.
B.   All other uses. No minimum lot areas are required subject to meeting minimum yard and coverage regulations.
(Ord. No. 08-15, § 13, 2-27-08)
506.7 Coverage regulations.  All buildings including accessory buildings shall not cover more than 25 percent of the total lot area. 
506.8 Yard regulations.   
A.   The following minimum building line setbacks measured from the right-of-way or edge of ingress/egress easement (where there is no right-of-way) property lines are required in front-yard areas. All other yard areas shall be measured from the property line.
1.   Front--50 feet.
2.   Side--25 feet.
3.   Rear--50 feet.
4.   Single-family detached dwellings in the AR-1 agricultural-residential district are required to meet all of the standards above, except when such units are developed in a CS-MPUD in accordance with section 522.10, the minimum lot area requirements and lot width requirements shall not apply.
B.   Front setbacks shall be subject to article 600 of this Code, if applicable.
(Ord. No. 08-15, § 14, 2-27-08)
506.9 Height regulations.  Building height, 35 feet maximum; however, no dwelling shall be less than ten feet in height. For exceptions see supplemental regulations, article 500, of this Code. 
506.10 Off-street parking regulations.  Off-street parking shall be provided in accordance with the off-street parking regulations, article 600, of this Code. 
506.11 Development plan.  A development plan shall be submitted in accordance with article 300 of this Code. 
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