








































were moderate. None-the-Iess, the data were less variable than with other extractable N

methods, suggesting that some chemical analysis of N yield potential may yet be

developed. Further development of these tests is anticipated following improved organic

matter fractionation methods.

The interpretations of these data are that total N in the compost delivered to the

site can be expected to be within 4 to 6 % of the analyzed mean for YWC materials.

Extractable (immediately available) N, however, may vary from 25 % to over 80 % of the

analyzed mean, depending on N pool and confidence requirements. This wide range

makes careful control of field applications difficult. Analysis of composited (subsampled

and mixed) samples from the particular material selected for a site is more

representative than using general averages. As demonstrated by the long-term

incubation studies, however, the amount of N in these extractable fractions is small,

meaning that variation in this parameter may not be important for field response. Total

analysis is the most consistent analytical indicator among different compost types and

producers, but this test provides no information on bioavailability.

Table 4. Variability in extractable N yield between type, producers and samples. Values
are percent variation above or below the mean at different confidence intervals (C.I.).
Means reported in mg N/kg compost except total N, which is in percent.

extractable NH4 extractable N03 anaerobic min. NH4 % total N
% C.1. 90 80 67 90 80 67 90 80 67 90 80 67

mean 277.1 112.5 83.2 1.3
% ± X type 33.2 25.8 19.5 86.4 67.3 50.9 57.6 44.9 33.9 6.8 5.3 4.0
% ± X prod 26.0 20.3 15.3 37.0 28.8 21.8 72.4 56.4 42.6
% ± X bag 3.5 2.7 2.1 18.4 14.4 10.9 17.4 13.6 10.2

2 hour autoclave 6 hour autoclave 18 hour autoclave
% C.1. 90 80 67 90 80 67 90 80 67

mean 308.3 437.1 636.2
% ± X type 33.1 25.8 19.4 23.6 18.4 13.9 18.7 14.6 11.0
% ± X prod 20.4 15.9 12.0 12.7 9.9 7.5 8.3 6.5 4.9
% ± X bag 2.1 1.6 1.2 2.4 1.9 1.4 2.3 1.8 1.3
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B. Long-term aerobic incubation

A primary reason for application of yard waste compost to field sites is to provide

the long-term N release needed for plant establishment and growth on low-nutrient

substrates. Measurement of N release rates in field situations is difficult because annual

release rates are low (1 to 3 %) compared to yearly, seasonal and spatial variability

(perhaps 20 %). This makes detection of small changes in N release difficult to measure

in field situations. For this reason, N release rates of various compost materials were

measured in controlled lab conditions rather than in the field, using reference soil

materials for comparison. The aerobic incubation method was selected because it

utilizes soil microbes to decompose organic matter and release N as opposed to the

extraction methods discussed previously. Because the incubation chambers are moist

and warm, they mineralize (release) N faster than in field plots. A rough estimate is that

they are about three times faster than winter season release rates from plots in sandy

substrates from the Central Valley of California near Merced (Claassen and Hogan,

1998).

Overview of long-term incubation results

The N release patterns measured by long-term aerobic incubation of various yard

waste composts differed widely even though they were all from the same general type of

source material (Figure 1). Yard waste composts 2 and 3 provided a positive N release

as soon as they were incorporated to the soil. Composts 1 and 4, however, required

additional decomposition in the soil before net N mineralization occurred. These latter.

two materials were fibrous and had low dry bulk densities (data listed in Table 2). The

initial period of negative N yield (immobilization) caused compost 1 to have the lowest

cumulative N release of all compost materials and soils, while YWC 2, 3 and 4 had

similar cumulative N yields at the end of the incubation period. The co-compost

materials yielded about 4 times greater cumulative mineralized N than the yard waste

composts. They released about twice as much N as the granite topsoil, but only about

two thirds of the cumulative N release as the nutrient rich, sedimentary topsoil, given that

the composts were loaded at 500 kg N/ha (approximately 36 Mg/ha dry weight compost,

or about 45 cu yd/ac).
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Long-term (cumulative) N release rates

The amount of N released from YWC materials, expressed as a percentage of

the total N content, ranges from 6 to 7 % (except YWC 1 which was about 1 %). This is

equivalent to about 35 kgN/ha, similar to the estimated N release rate of the granite

subsoil. The DG matrix (as an example of a barren, unvegetated road cut) had an

estimated N release (within the first several months) of 10 to 15 kg N/ha and almost

none thereafter. The granite topsoil also released about 6 % of its total N, similar to the

YWCs. This topsoil contains a much larger total N pool (1,140 kgN/ha to 15 em,

estimated 50 % coarse fragments), and the cumulative N release from incubation is also

estimated to be larger, amounting to 73 kg N/ha. The sedimentary topsoil released

about 12 % of its total N content (estimated at 2086 kg N/ha to 15 em depth, estimated

50 % coarse fragments), and the cumulative incubation yield is calculated to be 224 kg

N/ha. The very high release rate of the sedimentary topsoil may be a result of a

combination of high microbial biomass populations and a clay-and organic matter-rich

soil structure. The co-compost materials released about 27 % of their total N content,

which (assuming a 500 kg total N loading rate) is equivalent to 135 kg N/ha.

These data suggest that a YWC amendment containing about 1000 kg total N

(approximately 72 Mg/ha dry weight compost, or about 90 cu yd/ac, or approximately 1.7

em (5/8 to 314 inch) thickness before incorporation) would provide cumulative N release

amounts similar to the granite topsoil but still less than that of the sedimentary topsoil.

While the total cumulative amounts are

21



50

ST

GT

CCM-2
CCM-1

-0- YWC-1
4:J- . YWC-2
---l::.- YWC-3
-y YWC-4

<) CCM-1
~- CCM-2
___ GT

-.. GS
-A- ST
-.--. SS

• DG

5

GS
YWC-2
YWC-3
YWC-4
DG

SS
o +_~~~~~~~~~~~_&=::-~~~YW~C=-,--1+-0

20

10

25

45

35

40

z 15
0>
E

E30
:::J
o
U
c
o

:0::
ro
.0
:::J
U
C

o 100 200 300
days

400 500 600 700

Nitrogen yield (N mg) over a 540 day
aerobic incubation of soils and amended soils (minus control substrate).

Figure 1. Long-term aerobic incubation of soil and compost. Soil columns contain 100 %
volumes from topsoils or subsoils (Tahoe or coast range) or decomposed granite matrix
(Emerald Bay). The co-composted materials (CCM) or yard materials composts (YMC)
contain enough organic material to equal a 500 kg total N/ha amendment. Note that
these incubation columns are maintained at 30°C which is approximately 3 times the
biological activity measured in the San Joaquin valley (Merced area) during the winter
growing season and mineralization curves for the Tahoe Basin will be considerably
slower.
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similar to the cumulative N release of the reference topsoils, the rates long-term, steady

state release may be a better gauge of appropriate N release levels, as discussed in the

next section.

Evaluation of the slope of the curves in Figure 1 shows that, although YWC 2, 3,

and 4 have similar cumulative amounts of N release by the end of the incubation period,

they have much different rates of N release per month during the latter (steady state)

part of the incubation (Table 5). Long-term rates of N release were calculated as an

average of the last five measurement intervals from 284 through 586 days. By this

measure, YWC 4 provides N at long-term rates exceeding the other three yard waste

composts as well as the granitic topsoil and one of the co-composts. Even though YWC

2,3, and 4 provide the same cumulative N release, the rate of N release from compost 4

is over twice that of composts 2 and 3. These data suggest that amendment with YWC

1, 2, or 3 containing between 1.3 to 2 times the 500 kg total N/ha (650 to 1000 kg N/ha)

would provide N release similar to the granite topsoil. Application with YWC 4 would

match the long-term rate of N release with only a 400 kg total N/ha amendment.

Table 5. Rate of long-term (steady state) mineralizable N release from incubation
columns (30°C), averaged for the last 302 days of incubation (day 284 to 586).
Composts are loaded at 500 kg N/ha equivalent rate. Rates from soils are calculated on
an area basis. The left data column lists micrograms of N mineralized per day of
incubation per column. Means followed by different letters differ significantly (p < 0.05).
The right hand data column lists the calculated amount of N yield per hectare per 30 day
month during the final, steady state period of N release.

Incubation material

Colusa subgrade
Decomposed granite control
Luther Pass subsoil
Yard Waste Compost 1
Yard Waste Compost 2
Yard Waste Compost 3
Luther Pass topsoil
Co-compost A
Yard Waste Compost 4
Co-compost B
Colusa topsoil

daily rate
!JgN/day

0.867 a
2.363 a
7.035 b

7.611 b
9.078 b,c
12.224 c
16.366 d
17.125 d
21.402 e
24.995 e
66.801 f
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steady state rate
kg N/ha month

0.1
0.4
1.1
1.2
1.4
1.9
2.5
2.6
3.2
3.8

10.2



Whether these differences are attributed to feedstock, producer management, or season

is not known at this time. Co-composts would provide long-term N release equivalent to

the granite topsoil when applied at rates of 480 and 330 kg total N/ha. More effective

prediction of behavior of composts is needed to fine tune use for revegetation

performance. In the mean time, yard waste compost can be used effectively in a wide

range of low-nutrient field situations, but plant cover and growth may vary with time and

with compost source.

Short term (initial) N release rates.

Although the long-term N release rates tended to converge on similar values, the

short-term N release rates of various yard waste composts showed two distinct patterns.

This initial period is critical to plant establishment on field sites and the compost

performance will be strongly influence planting success. During the initial 31 day period,

composts 1 and 4 have negative release rates, resulting from immobilization of N into

microbial biomass. This trend is interpreted as reflecting the process of decomposition

of the fibrous materials contained in these particular composts. The immobilization

phase appeared to withdraw between 1 and 6 kg N/ha from the soil during the first 31

days of incubation. A maximum withdrawal of 4 to 10 kg N/ha was estimated at about

150 days incubation.

An alternative plan for use of uncomposted, high-fiber or poorly cured composts

that immobilize N is to amend the site, but to not plant for several additional months or

until the next season. Seedlings would then not be exposed to the phytotoxicity that is

sometimes produced during rapid decomposition, and the energy of decomposition

would improve soil aggregate generation by increasing microbial activity. After the

compost fully cures (several months to a season), the soil would be receptive for

planting or natural colonization.

In contrast to the more fibrous or poorly cured materials, yard waste composts 2

and 3 show positive N mineralization rates immediately upon addition to the soil. These

materials released a cumulative total equivalent to 25 and 16 kg N/ha during the first 31

days. The reference topsoils released N amounts equivalent to 18 and 27 kg N/ha

during this period, although sieving and aggregate disruption may have increased N

release values above ambient soil levels. Co-composts A and B had much greater
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release rates of 76 and 102 kg N/ha during this initial period even though they were also

loaded at the same 500 kg total N/ha rate as the yard waste composts. Caution should

be exercised in application of biosolids-containing composts to field sites. Initial plant

growth will be strongly influenced by this range in short-term available N, which varies

from immobilization (removal of N from the ambient soils) with some of the yard waste

composts, to abundant short-term available N released from the co-composted

materials.

In general terms, the moderately to well cured YWC materials appear to work as

surrogate topsoil amendments at least from the perspective of N availability. Most

importantly, they appear to provide the combination of low N release rates (matching

plant uptake rates) with large N contents typical of soil organic matter (to provide long­

term release patterns). These characteristics are typically missing from drastically

disturbed soils and cannot be provided with chemical fertilizer materials, even including

current "slow-release" formulations. Given the variability measured for compost

materials throughout the state, however, testing of individual compost materials is

strongly recommended.

Summary of main points from long-term incubation experiments

1. YWCs and CCMs are appropriate amendments to replace slow release sources of N

that were lost through topsoil removal. YWC provides the closest N release patterns to

the granite topsoil. Co-composted materials have a greater long-term N release rate

that may be appropriate for more rapid plant growth, but may also promote weedy

invasion. Nitrogen release rates are equivalent to approximately 35 kg N/ha for YWC 2,

3, and 4 and approximately 135 kgN/ha for the co-composted biosolids, using a field

loading rate of 500 kg total N/ha (approximately 36 Mg/ha, or about 45 cu yd/ac, or

about 0.84 cm (3/8 inch) thickness before incorporation). ApproXimately double this rate

provides cumulative N release rates similar to the granite topsoil.

2. YWC materials have variable initial N release amounts. YWC may either release N or

immobilize (withdraw) N from the soil, depending on compost characteristics. Two yard

waste composts had initial, one-month release rates of approximately 16 to 25 kg/ha,

while two others immobilized 4 to 10 kg N/ha from the soil by incorporation into the

microbial biomass. Extended curing after thermophilic composting reduces the chances
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for immobilization. Co-composted materials release much greater initial, one-month N

amounts than yard waste composts, ranging from 76 kg N/ha for a windrow processed

material, to 102 kg N/ha for an intensive, automated process product. Because the

incubation columns function faster than field soils, these initial release patterns are

estimated to be equivalent to much of the first growing season of field application. Better

compost evaluation methods are needed to predict compost behavior in field situations.

If mulches or organic materials are poorly composted, the rapid decomposition in

the field can harm young seedlings. Thermophilic composting effectively eliminates this

potential. The user should confirm that the producer achieved temperatures greater

than 55°C (131°F) within the pile for 3 days during composting if the process is

enclosed, or for 15 days if the process is a windrow (with least five turnings during the 55

°C phase), or for 3 days if the process is an aerated static pile. More information on

compost is available at: http://esce.ucr.eduIWASTEMAN/CMJEAN-1.HTM

Advantages of application of uncomposted materials are that the energy of

decomposition, including microbial activity and hyphaI growth, are valuable processes in

soil regeneration. This effect is likely to be expressed through improved water infiltration

rates. Care must be taken to avoid pathogen transport, however. Uncomposted mulch

materials should not be transported within or out of coastal counties infested with pine

pitch canker. Specific information is available at:

http://www.frap.cdf.ca.gov/pitchcanker/index.htm .

3. The long-term N release rates of all composted materials (YWC and CCM) become

more similar to the release rates of soil materials after curing in the field for one or two

field seasons. Following the initial release period, all composts were observed to

complete curing and to begin to slowly release N appropriately for plant growth.

Compost loading rates of between 500 and 1000 kg total N/ha would be expected to

provide N release rates between that of the high elevation granitic subsoil and the high

elevation granitic topsoil, but would still be lower than the fertile sedimentary reference

topsoil.

4. Because of the low N contents and low rates of N release, YWCs incorporated into

soils are not expected to leach N to local watersheds during rain or snowmelt events.

Because most of the total N content is organically bound and is not soluble, little of the

total N loaded onto the field sites is leachable. Therefore, large amounts of N in
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composts can be loaded onto the site, replacing natural soil organic matter. This is an

entirely different approach than amending with high rates of chemical fertilizers, which

have much faster release rates, even for "slow release" chemical formulations. The

greater release rates of CCM may allow some N leaching, especially if the soils are

biologically inactive (sterile or cold) and if there is little other organic matter to

decompose, such as mulches or plant litter.

5. Individual composts vary from the group average both between different producers

and within an individual producer. Composts are best sampled by taking many samples

around the prospective pile and mixing them well. A homogeneous composite (several

subsamples mixed together) should be prepared and submitted for analysis.

While composts are shown to be able to replace the N release function of native

soil organic matter, the best method for revegetation is still to is to harvest,

stockpile and reapply the native topsoil that was on the site before disturbance.

The quality of the organic matter is better, the harvested soil has better aggregate

structure, the soil contains microbial inocula and site adapted plant seeds, and the costs

are often less than regeneration of soil fertility from component parts. Extra steps may

be needed to eliminate weeds, such as spraying, tillage or incorporation of topsoil

beneath the surface. Harvest, stockpiling and reapplication of topsoil is usually the

preferred choice for revegetation of disturbed sites.
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Chapter 3. Field demonstration sites of compost use.

A. Brockway Summit, California State Highway 267, Placer County,

California

In the fall of 1998 a compost demonstration was constructed directly south of

Brockway Summit on State Highway 267 in Placer County, at the north end of the Lake

Tahoe Basin. This project involved a long series of southwest-facing road cuts totaling

3.6 ha (9 ac), with 2:1 (horizontal:vertical) slope angles. The parent materials are

volcanic mudflows that were cut to 5 to 8 m below the previous soil surface.

The existing erosion control specification for the site was modified to create three

additional treatments designed to contrast the performance of various slope

amendments. Each of four treatments (specified, zero control, compost, and compost

plus specified) was repeated on three separate slopes (Table 6). The slope

amendments were stable through the winter of 1998-1999 with only small areas of

slippage. Plant growth was monitored in 2001 and 2002. Plant cover for these two

years averaged 21 %. By 2002, no evidence of the previous plot locations was noted.

Observation of these plots over several years suggested that even though N

amendments were adequate for plant growth, the shallow rooting depths on the site

limited plant growth probably as a function of very poor water availability. Based on this

experience, subsequent field projects were planned using a comprehensive soil

resource evaluation system that was developed to include a variety of soil characteristic

measurement tests (including moisture and soil biology) in addition to nitrogen fertility.

B. Bullion Bend, U.S. Highway 50, EI Dorado County, California

Bullion Bend (ELD 50, mile 32.2) is the location of a large spoil pile where mixed

granitic and metasedimentary rocks from the Mill Creek landslide removal were

stockpiled. The area is compacted due to the fine nature of the granitic materials from

the landslide. Compost was applied to the entire area at a rate of 100 cubic meters/ha

(1 cm (3/8 inch) depth). Next, fiber (300 kg/ha), grass seed (16 kg/ha), legume seed (6

kg/ha), and fertilizer (125 kg/ha 16-20-0) were applied, followed by straw for erosion
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Table 6. Treatments applied to the Brockway Summit Compost Demonstration Project in

Placer County, State Highway 267.

Treatment Code Application Number Description

SPECIFIED Application 1 600 kg/ha compost (Hydropost),
800 kg/ha organic soil
amendment (Biosol), 150 kg/ha
fiber, and seed materials

Application 2 Pine needles to a depth of 2.5
cm

Application 3 600 kg/ha compost (Hydropost),
400 kg/ha organic soil
amendment (Biosol), 150 kg/ha
fiber, and 140 kg/ha tackifier

ZERO CONTROL (omit Application 1 150 kg/ha fiber, and seed
Hydropost and Biosol) materials

Application 2 Pine needles to a depth of 2.5
cm

Application 3 150 kg/ha fiber and 140 kg/ha
tackifier

COMPOST (replace Hydropost Application 1 150 kg/ha fiber and seed
and Biosol with equivalent N materials
amount from YWC)

Application 2 Pine needles to a depth of 2.5
cm

Application 3 150 kg/ha fiber and 140 kg/ha
tackifier

Application 4 10 cu yd (approximately 9000 kg
YWC/ha)

COMPOST + SPECIFIED Application 1 600 kg/ha compost (Hydropost),
(amend with both YWC and 800 kg/ha organic soil
specified Hydropost, Biosol) amendment (Biosol), 150 kg/ha

fiber, and seed materials

Application 2 Pine needles to a depth of 2.5
cm

Application 3 600 kg/ha compost (Hydropost),
400 kg/ha organic soil
amendment (Biosol), 150 kg/ha
fiber, and 140 kg/ha tackifier

Application 4 10 cu yd (approximately 9000 kg
YWC/ha)
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control. A tackifier treatment (250 kg/ha solids) followed. Although the vegetation

community was slow to establish, a mixture of planted species and weeds gradually

developed. Although the whole site was uniformly seeded, the area in which compost

had been stockpiled prior to application developed especially dense stands of planted

species, with fewer weeds and more perennial grasses. In this area, approximately 5 to

8 cm of compost were left on the soil surface after application. Plant composition and

ground cover on this area were contrasted with adjacent areas with thinner cover and

invasive stands of yellow star thistle (Table 7). Much denser stands of Elymus glaucus

were established on the area receiving the heavy compost overlay. Plant litter cover

was actually visibly higher on the heavy compost areas, but the greater plant cover

intercepted more of the transect hits, making the numerical result similar between the

two areas. Nitrogen fixing plants (lotus and clover species) provided greater cover on

the area with the lower compost rate, suggesting nitrogen limitations to plant growth.

Further soil evaluation work is planned to identify the nutrient conditions associated this

area of heavy compost application and favorable plant response on an otherwise

uniformly seeded area.

Table 7. Percent cover at the Bullion Bend revegetation site by plant type, litter or bare
ground. Results of six randomized 10-m transects measuring cover type at 20 cm
intervals, recording the top-most layer. Bottom row contains p values for evaluating
significant differences between the two rows in each column (normal compost
application versus heavy compost overlay).

e and % cover

bare
soil treatment ground plant litter

n=6

normal compost
rate 17.47 10.92 9.50 25.71 17.13 9.42 9.85

heavy compost
overlay 0.30 10.62 76.71 9.37 0.00 2.39 0.61

P value 0.0004 0.8743 0.0000 0.0002 0.0004 0.0384 0.0010
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Chapter 4. Texas Transportation Institute erosion control field

trial

A field facility with full-scale slopes and simulated rainfall testing methodology

was available for standardized testing of erosion control materials at the Texas

Department of Transportation/Texas A & M University's Texas Transportation Institute.

Previous tests had confirmed the ability of 76 to 101 mm thick surface applications of

biosolids/chipped wood compost to provide effective erosion control (Storey et aI., 1995).

Based on these tests, the facility was again contracted to test a fine hydroseed applied

compost in combination with straw or tackifier amendments (Landphair and McFalls,

2000b; and Appendix E of this document). Slopes were described as having sandy clay

texture. Slope angles were either 2:1 (run:rise) with 15.2 m (50 foot) slope length or 3:1

slope angles with 21.3 m (70 foot) slope length.

Screened compost (7 mm; 1/4 inch minus) was hydroseeded in all treatments

except the largest one, in which it was applied by hand and smoothed by raking.

Appropriate treatments were tackified using psyllium-based materials at a rate of 112

kg/ha (100 Ib/acre). Various combinations of compost, rice straw or cellulose fiber was

used to develop contrasts for erosion control effectiveness. Rainfall intensities fit 1, 2,

and 5, year design storms, providing rates equivalent to the most intense 10 minute

period of precipitation. The 1 year storm received rainfall at the rate of 30.2 mm/hr, the 2

year storm at 145.5 mm/hr and the 5 year storm at 183.6 mm/hr. Sediment was

collected in troughs at the bottom of the slope. Additional details are provided in

Appendix E at the end of this document.

Treatments were designed to provide contrasts between different potential

amendment combinations. For example, 4000 kg/ha screened compost was applied

with and without 4000 kg/ha straw and at a 2000 kg/h compost rate plus 4000 kg/ha

straw. Compost and cellulose fiber were applied at the 4000+1000 kg/ha rate and also

at the 8000+2000 kg/ha rate. A 25,000 kg/ha compost rate was hand applied, which

amounts to a coverage of 2.5 millimeters (0.1 inch) in thickness. All treatments received

the same tackifier treatment.

The inclusion of straw or cellulose fiber improved erosion control on the 2:1

slopes at all but the lowest compost/fiber application rate. Sediment yields declined from

354 kg/ha to 177 - 213 kg/ha with higher compost, straw/fiber, tackifier combinations.
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On the 3:1 slopes, the lowest sediment loss occurred with 4000 kg/ha compost and 4000

kg/ha straw plus tackifier (25.8 kg/ha rate).

The 8000 compost/2000 fiber, the 4000 compost/4000 straw and the 2000

compost/4000 straw treatments on the 2: 1 sandy clay slopes qualified for TxDOT use on

the basis of sediment control, but failed on vegetation establishment criteria. The same

treatments plus the 4000 compost/1000 fiber also qualified for sediment control on the

3: 1 sandy clay slopes, but also were rejected on the basis of vegetation establishment.

The reason for poor stand establishment was not evaluated. In general, though, the

results were less satisfactory than measured in previous studies utilizing 76 to 101 mm

applications of whole compost, which produced a 38.8 kg/ha sediment loss. The

increased sediment loss rate was attributed to the small particle size of the compost

material.

Another variable is the geometry of the straw material used in the application.

Another Caltrans sponsored study (Landphair and McFalls, 2000; URS Greiner

Woodward Clyde, 2000) contrasted crimped or tacked straw compared to other

materials. The erosion control effectiveness of the blanket materials was not duplicated

in some applications of loose rice straw partly because the fibers in the blanket were

processed and were more pliable, while the baled rice straw had thicker stem materials

in it that bridged small gullies rather than conforming to the small scale contours of the

site. With less straw-to-ground contact, surface erosion increased.
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Chapter 5. Conclusions, Recommendations and Implementation

Conclusions and Recommendations

Examples from published literature have shown widespread use of composts to

control erosion and improve soil conditions. Negative impacts are few. Large rates of

YWC compost application have been shown to have low leaching rates, making them

suitable for regenerating topsoil fertility and biological activity. Use of compost in erosion

control applications increases soil organic content and increases microbial activity and

populations, in contrast to chemical fertilizers, which do not. A thick compost layer can

also improve access onto soft soils and can reduce tracking of mud onto local streets

and into storm drains.

This study confirmed the nutrient benefits of compost application. Long-term

improvements resulting from compost application can be expected, but short term

results may be variable depending on compost characteristics. Considerable variability

exists between producers and with different batches from a given producer. Evaluation

of each product is needed before application to field sites. Better methods are needed

for rapid evaluation of bioavailable nutrients in composts for use in field situations.

Conclusion # 1.

Long-term nitrogen release rates from most yard waste compost materials

approached the N release rates of moderately fertile soils. Composts were shown to be

able to regenerate the N availability characteristics of low-nutrient substrates that have

been stripped of topsoil organic matter. Well cured composts and co-composts

(biosolids blends) approached the N release rates of highly fertile soils. Compost

application provides longer N release duration compared to chemical fertilizer and also

provides organic materials for improved infiltration and microbial activity.

Recommendation # 1.

Because compost products and the soils that are to be revegetated vary in

fertility and water availability, analysis of potential compost sources and soils at the site

is strongly recommended before amendment. Even after adequate N fertility

amendment, some sites may still support insufficient plant cover if water or other nutrient
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deficiencies restrict plant growth. Improved soil and compost tests can guide selection

of appropriate amendments to harsh and variable site conditions.

Plant available N on drastically disturbed sites (on which the majority of the

topsoil and organic matter has been removed) can typically be regenerated with a 500 to

1000 kg N/ha application of typical, common yard waste compost. This N application

rate is roughly equivalent to 36 to 72 Mg/ha dry weight of compost (32,143 to 64,286

Ib/ac), or a volume of 85 to 170 m3/ha (45 to 90 cu yd/ac), or a thickness of 0.84 to 1.7

cm (3/8" to 314"). This rate can be reduced for sites that are not as nutrient poor as

drastically disturbed sites.

Conclusion # 2.

Several categories of composts require special consideration for best utilization

in field situations to avoid negative impacts on field sites. Poorly composted or poorly

cured materials will not be biologically stabilized and can have atypical effects.

Information on checking compost processing is available at:

http://esce.ucr.eduIWASTEMAN/CMJEAN-1.HTM and at http://www.tmecc.org/tmeccl .

Cautions regarding use of uncomposted materials, especially in coastal regions are

found at http://www.frap.cdf.ca.gov/pitchcanker/index.htm .

Recommendation # 2.

A. Fibrous or poorly cured yard waste composts can have an initial period of N

immobilization when high carbon materiais are being decomposed. This period may last

from several months to several years. Additional available N may need to be added to

support plant growth N during this period.

B. Fibrous or poorly cured yard waste composts may benefit soils in other ways

than just N availability. Composts are rich sources of other nutrients as well as organic

materials that improve water infiltration into the soil and water retention within the soil.

The continued decomposition of compost by soil microbes further helps build soil

aggregates, which improve drainage and water retention. If weed seeds and pathogen

propagules have been killed, uncured materials can be used as surface mulches, or

incorporated if N immobilization is not a problem. Do not transport infested,

uncomposted materials to uninfested areas.

C. Co-composted materials (biosolids blends) have much larger N release rates

than yard waste composts. Co-composts should be used at about one half to one
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quarter of the amount of yard waste compost or at sites with rapid plant growth to absorb

the higher N release rates. Because of the slow rate of N release, most yard waste

composts are expected to have small or non-existent potential to leach N to

watercourses, even when using large amendment loadings.

D. Sites with residual fertility (topsoils not completely removed, or some soil

material has been re-applied to the site) may not need compost amendment. Additional

N may accelerate weed growth. Surface applied wood chip mulches may provide

erosion control, microbial activity and mulch effects (temperature and evaporation

protection) without the additional fertility of a compost material.

E. Non-composted materials may produce phytotoxic compounds during

decomposition. Any unprocessed plant material amendments other than wood chips

should be stabilized using US EPA regulation (40 CFR, Part 503c) thermophillic

composting, which sterilizes against weed seed and pathogen propagules.

Conclusion # 3.

Compost may be applied by hydroseeder. This technique replaces the low­

nutrient cellulose or wood fiber amendment with a higher nutrient material. Compost

screened to 3/8 inch worked well in hydroseeders and did not plug the pump or nozzles.

Recommendation # 3.

Erosion control was excellent with whole compost surface amendments.

Hydroseeded compost should be applied with straw in order to provide structural

strength. A typical application sequence would be

A. Apply seed, 2000 kg compost/ha, 400-500 kg fiber/ha. (A 20-25 % fiber

mixture is needed to create a pumpable slurry.

B. Apply 4 Mg/ha wheat or barley straw (3.5 Mg/ha rice straw) evenly.

C. Apply 3000 kg/ha straw, 600 kg/ha fiber, slow release fertilizer (if needed),

and 200 - 300 kg tackifier.

Higher application rates of compost may be more economically amended by dry

application methods.
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Conclusion # 4.

Compost materials are variable from producer to producer. Variability in source

material, processing method and curing time have significant effects on field

performance. Current short-term compost evaluation methods do not correlate to long­

term incubation N yields. Prediction of compost N release in the field using rapid lab

evaluation methods is not currently possible. Total N levels in YWC are consistent,

however.

Recommendation # 4. Additional work needs to be done to improve and speed up

evaluation of compost materials and prediction of N release behavior in field conditions.

Until better site by site analysis is available, an interim recommendation is to apply in the

range of 72 Mg/ha (dry weight) compost to extremely low-nutrient sites and in the range

of 36 Mg/ha compost to low- or moderate- nutrient sites, or sites with shallow soils.

Incorporate into the top 15 cm if possible. The compost material should be moderately

to well cured, meaning 3 to 6 months curing after the thermophillic compost process is

complete. If poorly cured yard waste compost is used, supplemental N may be needed

to support plant growth. Recognizing the variability of compost N release behavior, the

site should be monitored to detect if plant growth is too slow so that supplemental N can

be applied if needed.

Implementation

Results of this study have been incorporated into Caltrans erosion control

practices. Nearly all current projects use compost amendments.

Results have been presented to national professional meetings (Soil Science

Society of America, High Altitude Working Group, International Erosion Control

Association), and to workshops presented for the Society of Ecological Restoration. An

interim report was posted on the California Integrated Waste Management Board

website at:

http://www.ciwmb.ca.gov/Organics/Pubs.htm. Compost Demonstration Project,

Placer County: Use of Compost and Co-Compost as a Primary Erosion Control

Material, select publication # 443 99018.
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The results of this study will be used to continue to refine Caltrans erosion control

specifications and compost evaluation.

This report will be disseminated through normal state and federal distribution

channels. It will also be distributed to all district Landscape Architecture and

Environmental offices. Copies of the report will be made available for purchase from

Caltrans Publications Unit. Press releases will be sent to trade and professional journals

to advertise the availability of this report.
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