


Introduction & Outline 

Today’s Topics 
• Almstead’s Evolution into Organics 

and Compost Tea 

• Setting Up a Tea Business 

• The Chemical, Physical, and 
Biological Properties of Soil 

• Reading and Utilizing Soil Food 
Web Test Results 

• Price Estimating that Anticipates 
Hidden Costs 

• Our Brewing Process 

• Air Spade Demonstration 

• Tea Brewing and Application 
Demonstration 

 

Arborist Michael Almstead 
malmstead@almstead.com 

 
Arborist Dan Dalton 

ddalton@almstead.com 

 

New Rochelle, NY Office 

(914) 636-TREE 
 

Keep in Touch 

mailto:malmstead@almstead.com
mailto:ddalton@almstead.com


Why Almstead Transitioned 

Issues with traditional cover spray treatments 
• High nitrogen fertilizers spreading Phytophthora and scale insects 

• Mite outbreaks after treating for adelgids on Hemlocks 



Why Almstead Transitioned 

Client Demand and Perception of Chemicals 



Why Almstead Transitioned 

Changes in the Law: Neighbor Notification 
• Mandatory in certain counties of NY including Westchester, NYC, 

Albany, Nassau, Rockland, Suffolk and more 

• Opt out available to individual residents 

• Must give 48 hours advanced notice of applications via mail  

• Send to all abutting properties  

• List pesticides to be used and emergency contact information 



Why Almstead Transitioned 

Changes in the Law: Neighbor Notification Exemptions 
• Reduced risk pesticides and biopesticides, as determined by the EPA, 

are exempt from the Neighbor notification lawn in NY 

• Exempt products include: 
– Conserve (spinosad) 

– Subdue (mefenoxam) 

– Compass (trifloxystrobin) 

– Floramite (bifenazate) 

– Heritage (azoxystrobin) 

– Hot Sauce Animal Repellent 

– Milky Spore Powder 

• For a full list of exempt products: 
www.dec.ny.gov/chemical/8862.html 

 

http://www.dec.ny.gov/chemical/8862.html


Evolution to Organics 

Traditional Cover Sprays 
• “If it’s green, spray it…” 

• Tank mix of single or combo 
chemical spray 

• Long residual (45-60 days) 
– 4 or 5 visits per year 

 



Evolution to Organics 

Moving From Traditional Cover 
Sprays to IPM 
• Saying goodbye to Malathion 

• Introducing the scouting process 
– Acceptable thresholds 

– Beneficial predator populations 

• Targeted controls in smaller quantities 



Evolution to Organics 

Incorporating Biorational Controls into IPM 
• Highly targeted, preserve beneficial organisms, and safer to handle 

than most chemical pesticides 

• Types of biorational controls: 
– Insect growth regulators 

– Bacillus thringiensis 

– Horticultural oils 

– Insecticidal Soap 

– Entomopathogenic Nematodes 

– Neem oil 

– Sonata  (Bacillus pumilis, insecticide) 

– Heritage (azoxystrobin, fungicide) 

– Agrifos (Phosphorus  acid salts, fungicide) 

 

 

Neem tree  Azadirachta indica 



2nd Evolution to Organics 

Traditional NPK Fertilizer 
• Disease and insect problems as a result of high nitrogen 

 

• Nitrogen for leaves 

• Phosphorus for roots and shoots 

• Potassium for flowers and fruiting 

 

• 24-10-8 in Spring 

• 10-10-10 in Summer 

• 6-12-12 in Fall 



2nd Evolution to Organics 

Moving from NPK to Biostimulants 
• Biostimulant: a substance that is neither a plant  

nutrient nor a pesticide, but has a positive impact  
on plant health 
 

• Mycorrhizal fungi 

• Beneficial bacteria 

• Humates 

• Yucca 

• Seaweed extract 

• Fish hydrolosate 

• Amino acids 

• Natural sugars 

 

 

 



2nd Evolution to Organics 

Biostimulants to Compost Tea 
• Biostimulants had us thinking more about roots and soil 

• Saw the benefits of compost through other services 

• Heard about tea through industry peers 

• Tea was easier to transport and apply than traditional compost 
 



2nd Evolution to Organics 

Incorporating Air Spading into Soil and Root Care Program 
• Soil compaction was a known problem 

– Performed vertical mulching with a drill & auger bit 

– Backfilled with compost and sand 



2nd Evolution to Organics 

Adding Compost Tea to the Soil and Root Care Program 
• Saw trees with decompacted soil and compost doing well 

• Works best on well aerated soil 

• Has become a staple of our mature tree preservation plans 



Setting Up a Business 

Our First Steps 
• CEO took Soil Foodweb training course 

– New understanding of soil biology and plant care 

– Learned brewing and application skills 

• Hiring new staff and training everyone 

 
 

Resources for Getting Started 
• Rodale Institute  Courses with Dr. Elaine Ingham, see rodaleinstitute.org 

• Teaming with Microbes  Book by Jeff Lowenfels & Wayne Lewi 

• Compost Tea Yahoo Group   www.groups.yahoo.com/group/compost_tea  

• Soil Biology Primer  Book by Dr. Ingham 

• Microbe Organics  Website by Tim Wilson at microbeorganics.com  

• Earth Fort  Seminars and webinars at earthfort.com   

http://www.rodaleinstitute.org/
http://www.groups.yahoo.com/group/compost_tea
http://www.groups.yahoo.com/group/compost_tea
http://www.microbeorganics.com/
http://www.earthfort.com/


Setting Up a Large Operation 

Container: $2,000 



Setting Up a Large Operation 

Brewer: $3,850 



Setting Up a Large Operation 

Compost: $300/yd 



Setting Up a Large Operation 



Setting Up a Large Operation 

Microscope: $600 



Setting Up a Large Operation 



Setting Up a Large Operation 

Truck: $85,000 



Setting Up a Small Operation 

Shed: $800 



Setting Up a Small Operation 

Cone brewer: $2,700 



Setting Up a Small Operation 



Setting Up a Small Operation 



Setting Up a Small Operation 



Setting Up a Small Operation 

Truck: $75,000 



Setting Up a Small Operation 

50 Gal. Sprayer: $2,700 



Setting Up an Air Spading Business 

Trailer & Compressor: $25,000 



Setting Up an Air Spading Business 

Compressor: $150/day 

Air Spade: $1,800 



Setting Up an Air Spading Business 

• Flat head shovel 

• Round head shovel 

• Grain scoop 

• Edging spade 

• Hard rake 

• Soft rake 

• Push broom 

• Blower 

• Wheel barrow 

• Loppers 

• 12 safety cones 

• Small chainsaw 

• Tool kit: bander, spare bands, chisels, hand pruners, grease gun,  
wire cutters, hammer 



Setting Up a Business 

Where to Purchase Equipment  
and Materials 
• Compostwerks  compostwerks.com    

• Sherrill  Tree  sherrilltree.com  

• Green Pro Solutions  greenprosolutions.com  

• Organic Approach  organicapproach.com  

• North Country Organics  www.norganics.com   

• Sustainable Turf Management  
nplusrob@gmail.com 

• Earth Fort  www.eathfort.com  

 

http://www.compostwerks.com/
http://www.sherrilltree.com/
http://www.greenprosolutions.com/
http://www.organicapproach.com/
http://www.norganics.com/
mailto:nplusrob@gmail.com
http://www.eathfort.com/


Properties of Soil 

“To forget how to tend the 
soil is to forget ourselves.” 

Mahatma Gandhi 



Why Evaluate Soil? 

• To determine the suitability of plants prior to planting 

• To determine the need for remedial work prior to planting 

• To evaluate the influence on landscape management 

practices 

• To diagnose plant problems that are soil related 



Components of Soil 

Physical 

Chemical 

 Biological 



Soil Properties 

Factors That Determine Soil Properties 

• Climate  

• Biotic activity  

• Topography 

• Parent material (rock) 

• Time 

 



Soil Formation 

Climate 

Organisms 

Relief 

Parent Material 

Time 

Processes Soil Properties 



Soil Formation 

Residual Soils 

Depositional (transported) soils 
• Deeper 

• More level 

• More permeable to water 
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Residual Soils 



Depositional Soils 



Soil Quality: Physical, Chemical, Biological 

Accepting, Holding, and Supplying 
• Water 

• Mineral Nutrients 

• Carbon 

Promoting 
• Root growth 

• Optimum gas exchange 

• Biological activity 



Physical Soil Properties 

• Texture 

• Structure 

• Depth and Layering 

• Topography 



What Makes Up a Good Soil? 

Air, 25% 

Water, 25% 

Mineral, 45% 

Organic Matter, 
5% 



Dilbert 



Soil Texture 

Sand Silt Clay 

.05 - 2 .002 - .05 < .002 

Soil Texture: 

Size (mm): 

Macropores: 

Med. pores: 

Micropores: 

Percolation: 

Leaching: 
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Thought Experiment 

 

Imagine this room 

 

completely empty. 



Thought Experiment 

 

 

Fill it to the ceiling with basketballs. 



Thought Experiment 

 

 

Is it full? 



Thought Experiment 

 

 

Now add golf balls. 



Thought Experiment 

 

 

Now is it full? 



 

 

Now add BB’s. 

Thought Experiment 



Thought Experiment 

 

 

Now is it full? 



Thought Experiment 

 

 

Now add water. 



Macropores and Micropores 



Soil Particle Sizes 



Soil Texture Triangle 



Uh Oh… 

WORDY 
SLIDE 

ALERT!!! 



Soil Texture Triangle 

This triangle is used to classify the texture class of a soil. 
• The sides of the soil texture triangle are scaled for the  

percentages of sand, silt, and clay.  

• Clay percentages are read from left to right across the triangle. 

• Silt is read from the upper right to lower left. 

• Sand from lower right towards the upper left  
portion of the triangle. 

• The boundaries of the soil texture classes  
are highlighted in black.  

• The intersection of the three sizes on  
the triangle give the texture class. 

– Ex. A soil with 20% clay, 60% silt, and  
20% sand it falls in the "silt loam" class.  

 



Soil Texture Triangle 



Soil Horizons 

A horizon 

 

 

B horizon 

 

 

 

C horizon 

 

R horizon 

 

http://www.sandwich.k12.ma.us/webquest/soil/so-prof.jpg


A Horizon 

• “Topsoil” 

• Dark color 

• Decomposing organic material 

• Well aerated 

• Most biodiversity 

• Conducive to plant growth 

 



B Horizon 

• “Subsoil” 

• Forms in stable soils 

• OM and clays leached from A horizon 

• Lower O2 



C Horizon 

• Loose and weathered rock material 



R Horizon 

• R is for rock 



Soil Profile 



Soil Profile 



Chemical Properties 



Chemical Properties 

• Fertility 

• Soil Reaction (pH) 

• Salinity  

• Cation Exchange Capacity (CEC) 

• Anions 

 



Nutrients and Sources 

Air 
• Carbon 
• Oxygen 

Water 
• Hydrogen 

Soil 
• Macronutrients 

– Nitrogen 
– Phosphorus 
– Potassium 
– Sulfur 
– Calcium 
– Magnesium 

• Micronutrients 
– Iron 
– Boron  
– Manganese 
– Copper 
– Zinc 
– Molybdenum 
– Chlorine 

 
 



Nutrient Cycle 



A Poem 

For coffee it’s 5, for tomatoes it’s 4; 

While household ammonia’s 11 or more. 

It’s 7 for water, if in a pure state, 

But rainwater’s 6, and seawater's 8. 

It’s basic at 10, quite acidic at 2 

And well above 7 when litmus turns blue. 

Some find it a puzzlement. Doubtless their fog 

Has something to do with that negative log. 

 



Soil pH or Soil Reaction 

• An indication of the acidity or alkalinity of soil 
 

• Measured in pH units 
 

• The negative logarithm of the hydrogen ion concentration 
 

• The pH scale goes from 0 to 14 with pH 7 as the neutral 
point  
 

• As the amount of hydrogen ions in the soil increases the soil 
pH decreases thus becoming more acidic. From pH 7 to 0 the 
soil is increasingly more acidic and from pH 7 to 14 the soil is 
increasingly more alkaline or basic.  



Soil pH or Soil Reaction 

• The effect of soil pH is great on the solubility of minerals or 
nutrients.  
 

• Fourteen of the seventeen essential plant nutrients are 
obtained from the soil.  
 

• Before a nutrient can be used by plants it must be dissolved 
in the soil solution.  
 

• Most minerals and nutrients are more soluble or available in 
acid soils than in neutral or slightly alkaline soils. 



Soil pH or Soil Reaction 

Strongly Acid Strongly Alkaline 



Cation Exchange Capacity 

Cation exchange capacity (CEC) is the amount of 
positively charged ions a soil can hold.  



Cation Exchange Capacity 

When dissolved in water, the nutrients are either  
positively charged or negatively charged. 
 



Cation Exchange Capacity 

Examples of positively charged ions (cations) include:  
• Calcium (Ca++) 

• Magnesium (Mg++) 

• Potassium (K+) 

• Sodium (Na+) 

• Ammonium (NH4+) 

 



Cation Exchange Capacity 

 

• Soils have a slight of negative charge due to the presence of 
clay particles and organic matter.  
 

• Thus the higher the clay content and organic matter content, 
the higher the CEC of the soil.  

 

• Soils with a high CEC will tend to hold on to nutrients better 
than soils with a low CEC.  

 

• The CEC of a soil can be increased somewhat by increasing 
the soil’s organic matter content.  

 



Cation Exchange Capacity 

• Organic matter contributes to cation exchange capacity 
(CEC) the retention of exchangeable cations. 

 

• Humification produces organic colloids of high specific 
surface area. 

 

• CEC of soil organic matter is completely pH-dependent and 
buffered over a wide range of H+ ion concentrations.  

 



Nitrogen Cycle 



Biological Properties 

“Soil health” is the biological component of soil quality 

• Soil fauna 

• Soil micro-flora 

• Organic material (OM) 

• Nitrification 



Biological Properties 

Source of SOM: litter, roots, 
dead organisms, excrements of 

living organisms 

Complex organic molecules: 
Carbohydrates, proteins, lignins, 

fats, others 

Available plant nutrients 

Release of ions (e.g. NH4
+, 

Ca2+, Mg2+) 

Immobilization of ions in 
bodies of organisms 

Oxidative decomposition 

CO2 

Humification: synthesis of organic 
compounds such as fulvic acids, 

humic acids 

Mineralisation: organic compounds 
are converted to inorganic forms, 

release minerals 

Leaching of ions such as 
Ca2+, Mg2+, NO2

-, SO4
2- 

Chelation: formation of 
organo-metal-complexes 



Biological Properties 



• Suppresses disease  

• Retains nutrients 

• Nutrient cycling 

• Decomposes toxins 

• Builds (re-builds) soil structure 

• Reduces water use, increases water holding 

capacity and rooting depth  

 

Benefits of a Healthy Soil Food Web 



Root Exudates Feed Soil Microbes 

Exudates - 50% of energy to roots 

• Simple sugars 

• Proteins 

• Carbohydrates 

1 gram of typical grassland soil 

• Outside roots:  

– 600 million bacteria 

– 150 μg fungi 

• In root zone (rhizosphere)  

– 10,000 million bacteria 

– 300 μg fungi 

 



Verticillium 

Root 

Pathogen Suppression 

• Use up foods 

• Inhibitory compounds, antibiotics present 

• Consume pathogens 

• Occupy infection sites 

 



Sampling Soils 



Soil Sampling 

Rooting depth 

Physical characteristics 

Chemical properties 
• CEC 

• P,K levels 

• OM 

• pH 



Soil Sampling 



Soil Testing 

Traditional Soil Testing and Management 

• Primary Focus 

– Nutrient levels 

• Secondary Focus 

– pH, Cation exchange capacity,  

Organic matter % 

• Little concern about texture,  

structure, compaction,  

biological qualities 



Air Spading 



Air Spade Protocols 

Vertical Mulching 



Air Spade Protocols 

Root Collar Excavation 



Air Spade Protocols 



Air Spade Protocols 

Radial Trenching 



Air Spade Protocols 



Air Spade Protocols 



Air Spade Protocols 

Full Sheet Excavation 



Air Spade Protocols 

Soil Amendments we use to backfill 
• Compost 

• Zeolite 

• Rhizoscience 



Rye Country Day School 

• 2lbs 9-0-4 organic fertilizer per year 

• 2 Compost tea extract visits 

• Core aeration with seeding 



Soil Food Web Tests 



Soil Food Web Tests 



Soil Food Web Tests 



Soil Food Web Tests 



Soil Food Web Tests 

• Increase of 35% active bacteria 

• Total bacteria went down slightly – 9% 

• Active fungi went up 80% 

• Total fungi went up 30% 

• Flagellates went up 103% 

• Amoebae went up over 900% 

• Cilliates up, however in good range already 

• Total nematodes 2 ½ times the initial amount 

• Removed and reduced bad root feeding nematodes 

• Biomass ratio has to do with succession. We have gone from 
our total fungi to total bacteria from “low to “good”. This is 
what I tend to pay more attention to. 



Soil Food Web Tests 

Rye Country Day School Action Steps 
• Adding nematodes 

– Arrive packed in a sponge 

– Apply 24 million per acre 
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Soil Food Web Tests 

Rye Country Day School Action Steps 
• Adding hay extract for protozoa 

– Aerated hay brew 

 
Image s: Dr. Elaine Ingham 



Soil Food Web Tests 

Tea Ingredients for Rye Country Day School 
• Nematodes 

• Protozoa extract 

• Compost 

• Humic acid increase 

• Soy 

• Molasses 

• Grobiotics 



Break 

1 Hour 
Lunch Break 



Estimating 

Marketing Costs 
• Upsell service 

– Announcement to clients 

– Advertise on invoices and contracts 

– Highlight in newsletter 

• Create content 
– Pages on website 

– Brochures & leave-behind material 

• Advertise 
– Google Adwords 

– NOFA Online Profiles 

• Public relations 
– Press releases 

– Bring tea to events 

• Posting signs and lettering trucks 

 



Estimating 

Man Power and Overtime 

• 2 hours overtime per brew 

• Training 

• Management time 



Estimating 

Materials 
• 3-5 gallons per diameter inch for a tree 

- mixed with water @ 3:1 ratio  

• 25 gallons per acre for lawn 
- mixed with water @ 5:1 ratio 

 

• 3:1 is a curative ratio 

• 5:1 is a maintenance ratio 

 

• Charge $3-6 per gallon of tea 



Compost Tea Recipes 

Equal Fungi to Bacteria (200 Gals) 
• 20 lbs Compost 

• 2,400 mls Humic Acid 

• 1,200 mls Seaweed Extract 

• 210 mls Fish Hydrolysate 

 

Bacterial Tea (200 Gals) 
• 20 lbs Compost 

• 2,400 mls Black Strap Molasses 

• 1,200 mls Seaweed Extract 

• 450 mls Fish Hydrolysate 

• Gro-Biotix 

 



Compost Tea Recipes 



Microscope Images 

Nematode 



Microscope Images 

Fungal Hyphae 

Flagellate 



Microscope Images 

Bacteria 
Clumping 

Amoebas 



Microscope Images 

Actino 
Bacteria 



Microscope Images 

Fungal Hyphae 

Amoeba 



Microscope Images 

Fungal Hyphae 

Bacteria 



Microscope Images 



Summary and Final Thoughts 

Importance of Quality Control 
• Soil Foodweb Tests 

• Understanding microscope work 

• Training new staff 

• Be willing to cancel a route and start over if the brew isn’t working 

 



Break 

Let’s Go Outside! 


