TECHNICAL BULLETIN

Restoring Soil Quality on Construction Sites

Reduce Compaction Increase Organic Matter Plant Native Turf

ject. Roundup™ was applied to the sod in the fall of 2007, and the sod was allowed to die
Following standard development practice the sod and topsoil were removed, the topsoil
stockpiled onsite. In the spring of 2008 the area was graded to 1% slope, and the subsoil
was compacted by trafficking with a tractor, which can be severe in moist soil due the tire
scraping A shallow slotting tool that could be pulled by a tractor was made and used on the
contour for the treatment of half of the area to a maximum of 15 cm (1 in = 2.54 cm) depth.
The untreated topsoil was re-applied to the control side (~ 5 cm deep), some rototilling was
: = needed to break-up the large clumps of clay. Topsoil (~5 cm deep) and compost (~10 cm
fS'Ott'”g. e deep) were applied to the treatment side and mixed by rototilling. Straw was used for ero-
ace soils on treatment side. ol

A lawn mixture was planted May 2008 to the control side (30% Kentucky bluegrass,
40% perennial ryegrass, 30% creeping red fescue at a rate of 412 kg Ha™' Additional plant-
ing in July 2008 was by hand slot seeding. Short, warm season, native buffalo grass and
blue grama grass, were each planted on the treatment side (194 kg Ha™ each, in May
2008; however, the buffalo grass did not emerge well and was replanted July 2008. The
BB . grass seed Usad for Treatment buffalo grass was seeded 0.3 cm deep with a rotary spreader. The blue grama grass seed
side. Buffalo seed on left and blue grama was spread on the surface. Straw was added in June 2008 to protect the soil. Fertilizer (14
grass seed on right. Ibs. of 10-20-10) was applied June 2008 to the lawn area only. About every three weeks the
area was mowed (6 to 7.5 cm height) and watered if needed.

SOIL SAMPLING

Six undisturbed soil cores (74 mm diameter, 76 mm long) (1 in = 25.4 mm) were
collected from surface soil before soil disturbance in 2007 and again in the fall 2008 after
disturbance and treatments were completed (five each treatment, surface (0-7.6 cm) and
subsurface (8.0-15.6 cm) depths). The top of the subsurface depths were immediately be-
neath the surface applied soil or compost. The soil cores were used to measure bulk densi-
@ : o ty which is a measure of soil compaction and saturated hydraulic conductivity (Ksat). Both
Established turf. Native grasses on arithmetic and geometric means for Ksat were calculated. Bulk density can be equated with
treatment side on left and bluegrass compaction, the more dense the more compact. Saturated hydraulic conductivity is a
mix on control side on right. measure of the speed of water movement through saturated soils. Additional samples were
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STUDY RESULTS

awn Control Subsurface 3. . 6. . . .8
Compost/Native Grasses Surface 0-7.6 9.68 87 6.65 1.1 18.3
Compost/Native Grasses Subsurface 8.0-15.6 1.16 207 0.07 1.70 3.7

2011 Lawn Control Surface 0-7.6 4.61 1.33
Lawn Control Subsurface 8.0-15.6 1.62
Compost/Native Grasses Surface 0-7.6 11.04 0.91
Compost/Native Grasses Subsurface 8.0-15.6 1.62

Summary: Significant differences were difficult to observe because of variability, evident from the CV (coefficient of
variability). This is common due to variability in macro-pores and cracks in the soil. One fast sample in the lawn subsoil
sample skewed the results, as shown by the high CV and low geometric mean (Ksat, geo). The compost/native grasses
treatment surface had numerically higher Ksat and lower bulk density than the lawn, though not significant. The bulk
density was high in both subsoil sets of samples. The surface bulk density was significantly less than the subsurface bulk
density for both lawn and compost treatments. The surface geometric Ksat was significantly faster compared with the
subsurface for the compost treatment, but the depth differences were not significantly different for the lawn treatment
(because of the one fast subsurface sample). Subsurface soils were more compacted than surface soils. Soil ripping did
little to ameliorate the compaction of soils on the treatment plot. The compost and tilled soils on the treatment side were
less compacted than the standard practice control.

SOIL WATER CONTENT INFILTRATION RATES, SEDIMENT LOSS & WATER CONTENT
Figure 1. Mean soil water content 0 to 4.5 cm from . - q

March through September, 2010, in the lawn/control The lawn/control had greqter infiltration rate but more sediment
area and in the area treated with compost and planted loss than the compost/native grasses treatment. These were pre-
with native grasses. liminary results that require follow-up tests, additional infiltration

0.40 tests will be reported in future bulletins; the compost/native grass-

o ‘Lewncontol es treatment had a greater increase in soil water content. Com-

— —= —  Compost, short prairie grasses ) .
post amended soils can hold more water than un-amended soil.
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z ROOT STRUCTURE AND PENETRATION

3 . The bottom depth for which roots were measured was between 9
£ and 12 cm for the lawn/control and 16-20 cm for the compost/
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native grasses, extending below the depth of topsoil addition. The
compost/native grasses treatment area had more roots penetrat-
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180 200 220 240 260 280 300 320 ing through the topsoil addition, roots penetrated in all samples,

Day around dense clods when necessary. All samples had evidence of
Summary: The compost treatment had higher water mesofauna such as earthworms, pillbugs, centipedes, spiders,
contents than the lawn, The differences were greater  [GSi G CURCIUERREEECE

in the spring when cool season grasses are more
active in water uptake, and right after rain events. I WWW iowastormwater Ol’g I ‘\Is‘w‘




