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My name is Lisa Van Houten and I am the Marketing Coordinator Consultant foe Hy-Tech Mushroom Compost. 
Thank you for taking my testimony. Pl& 3 ? * ' ^ {^'y K c l u - f e ^ & o y e , f J ^ 3 ^ c 

This hearing concerns Act 13 of 2012 but refers to a number of other Chapters within the PA Code. I wish to j 
address these other Chapters in relation to how Act 13 should be enforced. In particular PA Code 25 Chapters 
78, 92 and 102 are not adequately defined for the use of compost nor does this Act encourage utilization of 
such recycled material in a pro-active and environmentally friendly manner within industrial application in the 
Oil and Gas restoration activities. 

A little background is in order - PA is the largest producer of mushrooms east of the Mississippi and as a result 
is the largest manufacturer of compost for this agricultural industry. This agricultural industry is also historically 
the first and largest producer of organic recycled material for land and natural resource restoration 
applications, including O&G. The pasteurization process after mushroom harvest, eliminates the mushroom 
mycelium, weed seeds and pest larvae. The most unique aspects and benefits of pasteurized mushroom 
compost include providing: r ? 

• Organic matter to soils, which 
• Builds up the soil flora. 
• Improves water retention. i 
• Relieves compaction problems. 
• Reduces the need for fertilizer. 

This last item "reduces the need for fertilizer" complies with the nutrient management program in regards to the 
Chesapeake Bay Initiative, a Federal requirement. Furthermore, compaction problems are inherent in every 
type of construction especially in the O&G areas. 

How Chapters 78, 92 and 102 affect Act 13 is by reference in particular the PA DEP E&S control requirements 
for OH and Gas Activities that reference manuals "E&S Pollution Control Program" (363-2134-008), "Oil & Gas 
Well Operators Manual" (550-0300-001), "Water Quality Anti-degradation Implementation Guidance" (391-
0300-002) and DEP's Stormwater BMP's. 

Most of these drilling and pipeline locations are in rural and agricultural areas. Restoration is considered 
adequate when someone says there is 70% coverage. What does this mean? How consistent and sustainable 
is 70%? Does it include the productivity ofthe agricultural land such as the same amount of corn or soybean 
compared to undisturbed farmed area? 

I encourage the utilization of mushroom compost and that it be based on a more comprehensive and 
consistent chemical analysis similar to PennDOT 408 Section 867 and to change the Soluble Salt 
concentration to Sodium Adsorption Ratio (SAR). The SAR is a more relevant chemical relationship of sodium, 
calcium and magnesium with calcium and magnesium being necessary mircronutrients for root growth. 

Alternatively, knowing the electrical conductivity ofthe "replaced topsoil" prior to mixing in adequate compost 
will address all the benefits stated earlier in a comprehensive and consistent manor that is site specific and 
thereby reduce the need for synthetic fertilizer and improve vegetative regrowth in a more sustainable fashion. 

I have supplied you with PennDOT 408 Section 867, an excellent article from Drs. Beyer and Fidanza from 
Penn State University discussing the SAR relationship, an article from Soil & Plant Laboratory correlating 
compost incorporation with on-site soil, based on soluble salts, Hy-TecIVs cumulative chemical analysis and 
compost applications for your consideration and adoption in Act 13 and PA Chapters 78,92 and 102. 

I look forward to seeing the improvements in environmental quality especially with regards to land restoration in 
Oil & Gas well pads and pipeline restoration. Again thank you for this opportunity. 
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867.1 867.2(a) 

SECTION 867—COMPOST BLANKET AND COMPOST FILTER BERM 

867,1 DESCRIPTION—This work is famishing, placement, and maintenance of organic compost, water 
permeable, erosion and sedimentation pollution control systems. 

867.2 MATERIAL— 

(a) Compost. Well-decomposed, stable, weed-free, organic compost meeting AASKTO 
MP-9, Standard Specification for Compost for Erosion/Sediment Control (Filter Berms) and AASHTO 
MP-10, Standard Specification for Compost for Erosion/Sediment Control (Compost Blankets) derived 
from a variety of feedstocks including agricultural, forestry, food, or industrial residuals; bio-solids (treated 
sewage sludge); leaf and yard trimmings; manure; or tree wood with no objectionable odors or substances 
toxic to plants. Material aerobically composted at a DEP, Bureau of Waste Management pennitted site and 
conforming to CFR 503. Test in acconiance with U.S. Composting Council's Test Methods for Examining 
of Composting and Compost (TMECC). Provide compost with the U.S. Composting Council's Seal of 
Testing Assurance Program (STA) certification and STA product label Compost having the following 
physical properties: 

TMECC Test Methodologies — 

• Moisture content, dry mass (weight) basis 

• pH 

• Soluble salt concentration (electrical conductivity) 
maximum 

• Man-made inert contaminants, dry mass, (weight) basis Less than 1% 

• Organic matter content, dry mass (weight) basis 25%-65% 
(compost to be seeded) 

• Organic matter content, dry mass (weight) basis 25%-80% 
(compost that will not be seeded) 

1. Compost Blanket Material 

Particle size, % passing mesh size, dry mass (weight) basis; 
material passing 75 mm (3 inches) 100 
material passing 25 mm (I inch) 90 to 100 
material passing 19 mm (3/4 inch) 65 to 100 
material passing 6.4 mm (1/4 inch) 0 to 75 
150 mm (6 inches) maximum particle length 

2* Compost Filler Berm Material. 

Particle size, % passing mesh size, dry mass (weight) basis: 
material passing 75 mm (3 inches) 100 
material passing 50 mm (2 inches) 99 
material passing 9.5 mm (3/8 inch) 30 minimum - 75 maximum 
acceptable general particle sizes of 13 mm - 50 mm (1/2 inch - 2 inches) 
150 mm (6 inches) maximum particle length 
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Plant Nutrients and Fresh Mushroom Compost 

Dr. Mike Fidanza, Associate Professor of Biology (Plant and Soil Sciences), The Pennsylvania 
State University, Berks Campus, Reading, PA, Email: fidanza@psu.edu and 

Dr. David Beyer, Professor of Plant Pathology, The Pennsylvania State University, University 
Park, PA, Email: dmb8@psu.edu 

The purpose of this research project was to measure the plant nutrient content and particle 
size distribution of fresh mushroom compost. Mushroom compost, formerly referred to as "spent 
mushroom substrate" or "SMS," is the composted organic material remaining after a mushroom 
crop is harvested. Although there have been a few scattered reports and observations on the 
chemical compounds found in mushroom compost that are useful for the growth of agricultural 
crops and other plants, no formal record exists specifically for fresh mushroom compost. The 
key word is "fresh" - the material obtained directly as it is removed from a commercial 
mushroom production facility and not "static-aged" by being stockpiled outdoors in a field for 
several months. 

During late winter/early spring 2005, 30 fresh mushroom compost samples were 
collected from mushroom farms in Berks and Chester counties. Each sample was placed in a 
one-gallon plastic container, sealed and sent to the Agricultural Analytical Services Laboratory 
(Pennsylvania State University, University Park, PA) for processing and analysis. For this study, 
fresh mushroom compost samples were processed and analyzed, and results are presented on a 
wet weight basis, wet volume basis, and dry weight basis (Table 1), particle size distribution 
(Figure 1), and amount of plant nutrients on a per acre basis (Table 2). 

pH Most agricultural and horticultural crops grow best within a soil pH range of 6.0 to 
7.0 (i.e., < 7.0 is acidic, 7 is neutral, and > 7 is alkaline). Within this pH range, most nutrients in 
the soil exist in an available form that can be taken-up by plant roots. Keep in mind, there are 
exceptions. For example, blueberries prefer a more acidic soil pH. The average pH of fresh 
mushroom compost is 6.6, an excellent pH for any compost used as an organic fertilizer or soil 
amendment. Unfortunately, rumors have bounced around for years about the pH of mushroom 
compost being too acidic or too alkaline for growing plants but this is not the case. 

Soluble Salts This statement has been repeated many times over the years: ".. .you can't 
use mushroom compost because ofthe high salt content," With soils and composts, the salts of 
concern are those positively charged cations: potassium (K*), calcium (Ca2+), magnesium 
(Mg2+) and sodium (Na4). An excessive amount of these salts dissolved in the soil solution (i.e., 
the soil water environment) can increase the osmotic pressure of the soil solution, and this "salt 
effect," also referred to as salinity, inhibits water absorption by seeds and roots. Many composts 
and fertilizer products contain these salts in varying amounts. Potassium, calcium, and 
magnesium are actuaUy essential nutrients beneficial to growing plants. When adding compost 



or fertilizer to soil, these salts are often diluted by leaching with adequate rainfall or irrigation, or 
by tilling or mixing those materials into the soil. 

Soluble salt content in soil and compost is measured indirectly by electrical conductivity, 
and the methods vary with each laboratory. Penn State's laboratory determines soluble salts 
using a 1:5 (compost:water) slurry. The average soluble salt content of fresh mushroom compost 
is not in an amount high enough to cause problems with plant growth. With fresh mushroom 
compost or any other compost or fertilizer, however, over-application or incorrect application of 
these materials to the soil can result in an excessive salt load. 

Excess sodium salt in soil can result in problems with soil structure and drainage as well 
as inhibiting water absorption by plant roots. The best way to address this issue with fresh 
mushroom compost or any compost or organic soil amendment is to calculate the sodium 
adsorption ratio (SAR) ofthe product or material. The SAR compares the sodium concentration 
relative to the concentrations of calcium and magnesium. The SAR is calculated as follows: 

SAR = 

N 
[NaT 

([Ca2+] + [Mg2+]) 

A SAR value > 15 indicates an excess amount of sodium compared to calcium and magnesium, 
and that sodium would be adsorbed by the soil clay particles thus causing problems mentioned 
above. Applying 40 tons of fresh mushroom compost to one acre of land (calculated by using a 
bulk density amount of 575 lbs/yd3) results in a SAR = 0.38, which is very low! Therefore, the 
presence of sodium in fresh mushroom compost is not a negative aspect of this product, since 
there is an ample amount of calcium and magnesium present to prevent sodium from 
accumulating on those soil particles. 

The bottom line with fresh mushroom compost, or any compost or organic soil 
amendment or fertilizer, is environmental stewardship. Compost products used for agricultural 
crop production, horticulture plant production, gardening, or land use reclamation should be 
applied correctly and in the proper amount. For many years, mushroom compost was mislabeled 
as "mushroom soil," and the product was unfortunately treated like a soil. As a result, 
Pennsylvania's mushroom industry had to deal with the negative feedback of trying to explain 
why their mushroom compost was not behaving like topsoil. Mushroom compost is not topsoil, 
rather an excellent compost useful to improve soil health and plant growth. 

Bulk Density, Solids and Moisture The average bulk density of fresh mushroom 
compost is essentially 575 lbs/yd3 (wet volume basis), with over half of the overall weight 
attributed to water. Fresh mushroom compost contains solids at 42.7 percent (wet weight) or 
243.4 lbs/yd3 (wet volume), and moisture or water at 57.3 percent (wet weight) or 331.5 lbs/yd3 

(wet volume). The ideal moisture content of compost depends on the water holding capacity of 
materials used to produce the compost. Overall, composts higher in organic matter have a higher 
water holding capacity. A range of 35 to 55 percent (wet weight) for solids and 45 to 65 percent 



(wet weight) for moisture is ideal for most compost products. Fresh mushroom compost falls 
into those ranges. 

Organic Matter and Carbon The average organic matter content of fresh mushroom 
compost is 26 percent (wet weight) or 147 lbs/yd3 (wet volume). Fresh mushroom compost is an 
excellent source of organic matter, which represents a pool of plant nutrients to be slowly 
released over time. Also, due to the high organic matter and carbon content, fresh mushroom 
compost would be extremely useful to amend soils low in organic matter and nutrient 
availability, especially sand-based soils. 

Carbon:Nitrogen (C:N) ratio The amount of carbon relative to the amount of nitrogen 
is an indicator of nitrogen availability for plant growth. The ideal C:N ratio for good composts 
should be within the range of 10:1 to 15:1, and no greater that 30:1. At higher C:N ratios, soil 
microorganisms can immobilize or tie-up nitrogen making it unavailable for plant roots. The 
average C:N ratio for fresh mushroom compost is ideal at 13:1. 

Primary Macronutrients Nitrogen (N), phosphorus (P) and potassium (K) are important 
and essential primary plant macronutrients needed in higher quantities by plants than other 
nutrients. The average total N content of fresh mushroom compost is 1.1 percent (wet weight) or 
6.4 lbs/yd3 (wet volume). The majority of this N is in the organic form, with a very small 
percentage in the ammonium-form. In general, all organic compost materials (for example, 
composts made from landscape and yard wastes, plant residues, animal wastes) have low N 
content usually in the 1 to 3 percent range. Compost is a natural organic source of N, and the N 
is released slowly by soil microbial decomposition. Plants use N for growth and development, 
especially for amino acid and protein synthesis, and also for chlorophyll production. The 
average phosphate (phosphorus in the form of P2O5) content of fresh mushroom compost is 0.7 
percent (wet weight) or 3.8 lbs/yd3 (wet volume). Phosphorus is needed in plants for cell energy 
transfer and electron transport, and for DNA and RNA synthesis. Also, phosphorus is essential 
for seed germination and emergence. The average potash (potassium in the form of K2O) 
content of fresh mushroom compost is 1.3 percent (wet weight) or 7.1 lbs/yd3 (wet volume). 
Potassium is used by plants for enzyme reactions and the osmotic regulation of cells. 

Secondary Macronutrients Calcium (Ca), magnesium (Mg), and sulfur (S) are 
considered secondary plant macronutrients, and are also required by most plants, but not in large 
quantities like the primary macronutrients of N, P, or K. Fresh mushroom compost contains Ca 
at 2.3 percent (wet weight) or 13.2 lbs/ yd3 (wet volume), Mg at 0.4 % (wet weight) or 2.0 lbs/ 
yd3 (wet volume), and S at 0.9 percent (wet weight) or 4.9 lbs/ yd3 (wet volume). Calcium is 
important in plants for cell membrane structure and function. In plants, Mg is a central 
component of chlorophyll and vital for photosynthesis, and S is important for amino acid 
synthesis. 



Micronutrients Iron (Fe), manganese (Mn), copper (Cu), and zinc (Zn) are all 
considered plant micronutrients and are needed in much smaller quantities compared to the 
macronutrients. Sodium (Na) and aluminum (Al) are not typically listed as micronutrients but 
are included in most compost analysis tests. All of these nutrients are available in fresh 
mushroom compost at a very low average range of 0.01 to 0.2 percent (wet weight) or 0.03 to 1.1 
lbs/yd3 (wet volume). Refer to Table 1 for the exact amounts of each nutrient. In plants, 
chlorophyll synthesis (Fe), formation of oxygen during photosynthesis (Mn), cellular respiration 
(Cu), and enzyme functions (Zn) are supported by these micronutrients. Again, rumors of 
excessive or toxic amounts of zinc present in fresh mushroom compost are not accurate as these 
results indicate. 

Particle Size Approximately 91 percent of fresh mushroom compost is < 3/8 inches in 
diameter (Figure 1). Therefore, fresh mushroom compost has a consistent and uniform size, 
which translates to ease of transport and application. Fresh mushroom compost is not "clumpy" 
or difficult to handle. 

So, how much of these plant nutrients are supplied from fresh mushroom compost on a 
per acre basis? To apply evenly one-inch thick fresh mushroom compost to one acre of land 
would require 40 tons of fresh mushroom compost as calculated from an average bulk density of 
575 lbs/yd3 (Table 2). This calculation shows a total nitrogen amount of 891 lbs, of which 29 lbs 
is quickly available nitrogen (ammonium-nitrogen) used immediately by a crop in the same 
growing season when this compost is applied. A remaining amount of 862 lbs of organic 
nitrogen represents nitrogen that is slowly released over time. A typical "rule of thumb" is that 
10 to 20 percent (86 to 192 lbs) of nitrogen could potentially become available during the 
growing season from this organic nitrogen pool. This kind of information is useful in field crop 
production in order to calculate nitrogen supplied by compost and nitrogen needed from fertilizer 
inputs. With the recent increase in synthetic fertilizer costs, nitrogen supplied from fresh 
mushroom compost represents an economical way to meet crop nutrient needs while minimizing 
the expense of applying synthetic fertilizers. Phosphate information on a per acre basis is also 
useful, since some states require detailed nutrient management plans for the purpose of 
monitoring the amount of phosphate being applied to the land. 

In conclusion, fresh mushroom compost applied to soil or incorporated into soil has many 
benefits: improves soil structure, provides plant nutrients, increases plant nutrient availability, 
increases soil microbial populations, increases soil cation exchange capacity, increases plant root 
structure, increases soil aeration, improves soil water status, and reduces soil compaction. Fresh 
mushroom compost is a viable "green" product as an organic soil amendment and fertilizer for 
crop production systems and other land management issues. 

For more information on the cost of Penn State's compost analysis and other related 
information, refer to the laboratory Web site at www.aasl.psu.edu. Also, before sending compost 
samples to any laboratory, make sure it is U.S. Compost Council certified 
fwww.compostcouncil.org). 
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Sidebar: Success Story! 

The Pennsylvania Department of Agriculture had classified mushroom compost 
(formerly listed as "spent mushroom substrate" or "SMS") as an agricultural waste product 
which then involved regulation through the Pennsylvania Department of Environmental 
Protection. This classification was incorrect, and resulted in unfortunate environmental and 
economic challenges for Pennsylvania's mushroom industiy. As a result of this research by Drs. 
Mike Fidanza and David Beyer, and CAC's Mushroom Compost Committee, mushroom 
compost has been reclassified correctly as a fertilizer and soil amendment. For a copy of a 
fertilizer/soil amendment label for fresh mushroom compost, refer to the website 
www.mushroomcompost.org or AMI's website www.americanmushroom.org. 
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Table 1. Average values from analysis of fresh mushroom compost on a wet weight basis, wet 
volume basis, and dry weight basis. 

Parameter Measured1* 
PH 
Soluble Salts(3) 

Bulk Density 
Solids 
Moisture 
Organic Matter 
Carbon 
Carbon:Nitrogen Ratio 
Total Nitrogen 
Organic Nitrogen 
Ammonium Nitrogen (NH4-N) 
Phosphate (P205) 
Potash (K20) 
Calcium 
Magnesium 
Sulfur 
Sodium 
Aluminum 
Iron 
Manganese 
Copper 
Zinc 

Wet Weisht Basis™ 
6.6 

13.3 mmhos/cm 
— 

42.7 % 
57.3 % 
25.9 % 
14.3 % 

12.8:1 (-13:1) 
1.1 % 
1.1 % 

0.03 % 
0.7% 
1.3% 
2.3 % 
0.4% 
0.9 % 
0.1 % 
0.1 % 
0.2 % 
0.02 % 
0.01 % 
0.01 % 

Wet Volume Basis(2) 

— 
— 

574,7 lbs/yd3 

243.4 lbs/yd3 

331.5 lbs/yd3 

146.7 lbs/yd3 

81.1 lbs/yd3 

12.8:1 (-13:1) 
6.4 lbs/yd3 

6.2 lbs/yd3 

0.2 lbs/yd3 

3.8 lbs/yd3 

7.1 lbs/yd3 

13.2 lbs/yd3 

2.0 lbs/yd3 

4.9 lbs/yd3 

0.7 lbs/yd3 

0.9 lbs/yd3 

1.1 lbs/yd3 

0.1 lbs/yd3 

0.03 lbs/yd3 

0.05 lbs/yd3 

Drv Weight Basis™ 
— 
— 
_,.. 
— 
— 

61.0% 
33.4 % 

12.8:1 (-13:1) 
2.7 % 
2.6% 
0.08% 
1.6% 
2.9 % 
5.4% 
0.8 % 
2.0 % 
0.3 % 
0.3 % 
0.4% 
0.04% 
0.01 % 
0.02 % 

''Fresh mushroom compost samples (n = 30) collected in one-gallon size amounts were analyzed by the Agricultural Analytical Services 
Laboratory (Pennsylvania State University, University Park, PA), firom January through April 2005. 
(2)Mushroom compost samples analyzed "as is" when received at the laboratory for wet weight and wet volume measurements; for dry weight 
basis, samples oven-dried to remove moisture, then analyzed. 
(31Sohible salts determined by measuring electrical conductivity in a 1:5 (compostiwater, weight ratio) slurry. 
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Figure 1. Average diameter values for particle size distribution of fresh mushroom compost as 
determined from a wet weight basis. Fresh mushroom compost samples (« = 30) collected in 
one-gallon size amounts were analyzed by the Agricultural Analytical Services Laboratory 
(Pennsylvania State University, University Park, PA), from January through April 2005. 



table 2. 
of land. 

Amount of plant nutrients from 40 tons of fresh mushroom compost applied to one acre 

Parameter*1* 
Solids 
Moisture 
Organic Matter 
Carbon 
Total Nitrogen 
Organic Nitrogen 
Ammonium Nitrogen (NHrN) 
Phosphate (P2Os) 
Potash (K20) 
Calcium 
Magnesium 
Sulfiir 
Sodium 
Aluminum 
Iron 
Manganese 
Copper 
Zinc 

Amount (lbs)(2} 

33,877 
46,140 
20,425 
11,294 

891 
862 
29 
531 
988 

1,834 
280 
683 
94 
124 
150 
17 
6 
7 

[1>pH - 6.6; C:N ratio =13:1. 
(2>Calculation based on applying one-inch thickness of fresh mushroom compost to one acre of land (one acre = 43,560 ft2), which requires 
approximately 40 tons per acre using an average bulk density of 575 lbs/yd3. For example, applying 40 tons fresh mushroom compost per acre 
will supply 531 lbs phosphate per acre. 





SoiC «£ fflfibrt Laboratory 

Compost- A Guide Cor Evaluating and Using 
Compost Materials as Soil Amendments 

By William Dariington, Consultant 
Soil & Plant Laboratory, Inc., Orange Office 

(714)282-8777 

Compost is defined as die product resulting from the 
controlled biological decomposition of organic material. 
Compost can be derived from a number of feed stocks 
including yard trimmings, biosolids (sewage sludge), wood 
by-products* animals manures, crop residues, 
biodegradable packing, and food scraps. Mature compost 
has little resemblance in physical form to the original 
biodegradable from which it ii made. Compost is valued 
for ita organic matter content, and it typically used as a soil 
amendment to enhance the chemical, physical and 
biological properties of soil. Compost is typically not a 
fertilizer, although when used at normal rates it can reduce 
the amount of required fertilizer. 

Compost can increase the water holding capacity of sandy 
textured soils, and can improve structure and water 
movement through heavier textured soils that are high in 
silt and day content. By increasing the organic content of 
the soil, biological activity can be enhanced. Water and 
nutrient holding capacity can be improved in some soils. 
Some composts have the ability to suppress fungal 
diseases; research in this area is ongoing. 

Due to the diverse nature of feed stock and composting 
processes, the quality of available compost materials can 
vary widely. Successful use of compost relies on 
evaluating the soil to be amended followed by an 
evaluation of available compost materials, and then 
determining the best material and rate to meet the desired 
objectivea. 

Soil testing is a first step in evaluating soils slated for 
landscape use. A standard horticultural soil test will 
usually indude determinations of sot] pH, salinity, sodium 
hazard, boron hazard, lime content, organic matter and soil 
texture. Most laboratories will also determine available 
nutrient levds, A laboratory will usually suggest organic 
and/or chemical amendments. Non-routine testing may be 
required if there is a suspicion of soil sterilanta (under 
asphalt or in right-of-ways) or contamination. 

COMyQCTQUM.ITYFAllAMgraiS 

A number of important compost parameters can also be 
determined by laboratory testing, Table 1 lists suggested 
parameters for high quality compost. 

Gradation or particle aize is determined by passing the 
compost through a set of sieves and then detennimng the 

weight fraction retained on each sieve size. For turf or 
landscape estabUshment all the partides should pass a one-
inch screen with a minimum of 90% of the material by 
weight passing a Vi inch screen. Although a fine textured 
compost is generally preferred, excessive dust fraction 
(particles less than 500 micron) can cause difficulties in 
handling and can also be an indication of low organic 
content. 

<^MK content 

Organic matter is the measure of carbon based materials in 
the compost. High quality compost will usually have a 
minimum of 50% organic content based on dry wdght. 
Another meani of expressing organic content is to list the 
wdght of organic matter per unit vdume of compost. Most 
high quality composts will have a minimum of 250 pounds 
of organic material per cubic yard. 

The carbon to nitrogen ratio is a parameter used to 
determine if a compost is nitrogen Ma We, Composts that 
are derived primarily from wood by-products have high 
carbon to nitrogen ratios unless additional nitrogen is 
added during the composting process. Biosolids and 
manures generally have low carbon to nitrogen ratios since 
these materials are nitrogen rich. In general, a carbon to 
nitrogen ratio of 35 or lower is preferred if the material is 
daimed to be nitrogen stabilized. At higher carbon to 
nitrogen ratios, nitrogen can be tied as the compost further 
decomposes. Nitrogen is then less available to plant 
material, and high levds of nitrogen fertilization are 
required to maintain optimum plant color and growth. 
Products with low carbon to nitrogen ratios (less than 20) 
can supply significant quantities of nitrogen as they 
decompose. 

pH is a numerical measure of the addity or alkalinity of 
the soil. The pH scale ranges from 0 to 14 with a pH or 7 
indicating neutrality. Most compost has a pH between 6 
and 8. Products derived from wood residuals or peat moss 
can have pH values as low as 4.5, while manures are 
frequently alkaline (pH 8.0-8S). Since specific plant 
apedes sometimes prefer a specific pH range, knowledge 
of both soil and compost pH can be important. pH can be 
further adjusted through tiie use of such materials as lime 
(to increase pH) and sulfur or iron sulfate (to decrease pH). 
Composts with very low pH (<4.0) should be used with 
caution since the low pH can be an indication or poor 



TABLE 1 • YARD WASTE COMPOST FOR USE AS AN INCORPORATED SOIL AMENDMENT 
-SPECIFICATION GUIDELINES-

M 

1) Gradation: A minimum of 90% of the materia] by wdght shall pass a W 
shall meet the following criteria. 

Percent P««*"ft 
8 5 - 1 0 0 
5 0 - 8 0 

0 - 4 0 

screen. Material passing the tf" screen 

951 nun (3**) 
238 mm (No. 8) 
500 micron (No. 35) 

2) Organic content: Minimum 50% based on dry wdght and octcrrrrined by ash method. Mimmum 250 lbs. organic 

matter per cubic yard of compost. 

3) Carbon to nitrogen ratio: Maximum 35:1 if material is claimed to be nitrogen stabilized. 

4) pH: 55 - 8 . 0 as determined m saturated paste. 

5) Solabk salts: Sduble nutrients typically account for most of the salinity levds but sodi um should account for lew than 25% 
ofthe total. To avdd a leaching requirement, the addition of the compost shall result in a final ECc of the amended soil of 
less than 4.0 dS/m ® 25 degrees C. as determined in a saturation exbract. Use the following table to determine the maximum 
allowable ECc (dS/rn of saturation extract) of compost at the desired use rate. 

Desired Use Rate 

Cu. Yds. Amendment per 1000 sq. ft. for 
incorporation to 6" depth 

Volume 
Percentage of 
Amendment 

1 

2 

3 

4 

5 

1 6 

5 

11 

16 

22 

27 

32 

Salinity (ECc) of On-Sile Sdl 

3dS/ra 2dS/m idS/m 

Mairlmnm ECe of Compost 

14 

1 

§ 

3J 

3 

IS 

21 

14 

93 

1 

I J 

4J 

42 

21 

14 

10.5 

u 
i \ 

Example: Spedfication calls for 6 cu. yds. compost per 1000 sq. ft. for incorporation to a 6" depth, and site soil 

has an ECe of 2.0, hi order to avoid exceeding an ECe of 4 in the final blend, ccrapcei EX^ should be less than 4 J dS^m. 

6) Moisture content: 35-60% 

7) Com 
The compost shall be free of ccnuutunanU such as glass, metal and visible plastic. Heavy metals, 
fecal cdiform, and Salmonella sp shall not exceed levds outlined in California Integrated Waste 
Management regulations. 

8) Maturity; Physical characteristics suggestive of maturity include. 
colon dark brown to black 
odor: Acceptable = none, soil-like, musty or moldy Unacceptable = sour, ammonia or putrid 
partide characterizatlott; identifiable wood pieces are acceptable but me balance cf rnaterial should be 

soil-like without recognizable grass or leaves. 
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HY-TECH MUSHROOM COMPOST, INC. 
P.O. BOX 390 WEST GROVE, PENNSYLVANIA 19390 

610-331-1849 
www. Hy-TechM ushroomCompost. com 

Fresh Pasteurized Mushroom Compost Analysis 

CUMULATIVE AVERAGE 

Material as is since 2008, n=10 
PH 
Organic Matter 
Moisture 
Nitrogen, Total 
Nitrogen Ammonium 
Nitrogen, Organic 
Phosphorus [P205], Total 
Potassium, [K20] 
Carbon 
C:N Ratio 
Soluble Salts 
Calcium 
Magnesium 
Sulfur 
Boron 
Copper 
Iron 
Manganese 
Zinc 
Aluminum 
Sodium 
Sodium Adsorption Ratio (SAR) 
As 
Cd 
Pb 
Hg 
Ni 
Se 
Mo 

value unit 
6.7 

26.0 % 
60.2 % 

1.0 % 
0.1 % 
1.0 % 
0.6 % 
1.1 % 

14.3 % 
14.3 
13.7 mmhos/cm 
2.3 % 
0.3 % 
0.8 % 

29.0 ppm 
39.2 ppm 

1025.6 ppm 
134.1 ppm 
79.8 ppm 

652.9 ppm 
1174.5 ppm 

2.6 
1.8 ppm 
0.9 ppm 
3.4 ppm 
0.0 ppm 
4.2 ppm 
1.3 ppm 
1.2 ppm 

#/ton* 

21.1 
1.4 

19.7 
12.4 
23.7 

47.8 
5.7 

15.1 
0.0 
0.1 
2.1 
0.2 
0.2 

SDof 
value 

0.6 
2.6 
4.3 
0.1 
0.1 
0.1 
0.1 
0.2 
3.1 
3.8 
2.1 
0.3 
0.0 
0.1 
8.5 

12.4 
274.0 

17.4 
13.6 

134.5 
282.7 

0.6 
2.2 
1.9 
5.1 
0.0 
1.9 
1.8 
0.3 

' calculated values 




