Soil Investigation for La Colina Vineyard
Year 1999-2001 Plantings — 46.3 Acres
Lafayette, Oregon

Introduction

La Colina Vineyard is situated on the southwest flank of the Dundee Hills. The
vineyard is planted in reddish clayey soils that developed from strongly
weathered Columbia River Basalt. This project was done to provide more detail
of soil variability compared to the Yambhill county soil survey. Results of this
investigation provide georeferenced soil data, and assess the needs for precision
soil mapping and site-specific interpretations for the planning, development and
management of this vineyard.

Soil diversity and soil quality within the vineyard can profoundly affect winegrape
management and quality. Winemakers are putting an increasing emphasis on
soil and site conditions and are making more vineyard designated wines. This
trend is in keeping with growing understanding in the region of the influences that
soils have on character of pinot noir. Wineries want more detailed and accurate
information about vineyard soils to better tell the story of Oregon wines to
consumers.

Detailed soil mapping in other vineyards of the Willamette Valley has
demonstrated that soils are much more diverse than they are shown on the
1:20,000 scale map of the soil survey. Based on the findings of this preliminary
soil investigation, it is recommended that a precision map of relevant soil
properties (soil type, depth, available water holding capacity, surface thickness)
would benefit the intensive management of La Colina Vineyard and would better
characterize vineyard blocks for management and for marketing.

Field Investigations

| made nine soil borings in vineyards planted from 1999 to 2001 (Figure 2).
Boring locations (latitude and longitude) were measured with GPS to 3 m
accuracy. Locations were flagged and surface soil samples were collected for
borings 2 and 9, and subsoil samples were collected for borings 2, 6 and 9 for
laboratory analysis. Soils were classified to the soil series level. Available water
holding capacity, soil depth, parent material, drainage classification and an
estimate of vine vigor response are provided for each soil. Soil laboratory
analysis was for organic matter, P, Ca, Mg, K, Na, pH and buffer pH, base
saturation, S, Zn, Mn, Fe, Cu, and B. ~
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Previous soil mapping (SCS 1974) for this vineyard shows Jory soils on slopes
up to 20 percent gradient. Jory soils are currently classified as “very deep”
(greater than 60 inches to basalt) however at the time of the county soil survey
Jory soils were mapped as “deep”, which at that time meant greater than 40
inches to rock. The old Yamhill soil survey did not show any moderately deep or
shallow soils on this 43-acre section of the vineyard.

In this investigation, soils were sampled at an intensity of one boring per five
acres on the average. This level of sampling is considered a preliminary soil
investigation and is aimed at sampling the soil variability.

Results

The soils are much more variable than previously mapped. Soil depth ranged
from15 inches for Witzel soils to greater than 60 inches for Jory soils. More than
half the area sampled had rock at depth of less than 60 inches and 55 percent of
samples (on a rough grid) had depth of less than 40 inches to weathered rock,
and are significantly different from Jory soils.

Borings 6, 7, 8 are typical Jory soils, they are well drained, very deep (greater
than 60 inches to basalt), and have high available water holding capacity. The
dark surface layer is about 10 to 12 inches thick and is silty clay loam. The
subsoil is reddish brown, silty clay to clay. Clay content increases with depth.
Jory soils formed from colluvium of Columbia River Basalt on this site. These
three borings are located in the southeast part of the vineyard. Vigor of
grapevines will be moderately high to high on this soil. Soil samples were
collected for the subsoil (20-40 inches) for boring 6.

Borings 3 and 9 do not meet the revised classification for typical Jory soils.
These three borings can be considered as deep phase of Jory, with depth to
basalt between 50 and 55 inches. They are transitional from the moderately
deep soils like Gelderman to the very deep typical Jory. The available water
holding capacity is moderate. The dark surface soil layer is 10 to 18 inches thick.
A paralithic basalt contact is at about 50 inches, and thick clay coats in the
fissures of the rock are evidence that vine roots grow into the fissures in the
weathered basalt. Soil samples were collected for surface (0-6 inches) and the
subsoil (30-50 inches) for boring 9.

Borings 2, 4 and 5 are Gelderman soils, which are moderately deep to
weathered basalt. Boring 2 has a thick dark surface and a weaker developed B
horizon and is transitional to Yamhill soils. The depth to weathered basalt is 28
to 40 inches. The soil is well drained and available water holding capacity is
moderate to moderately low. Soil samples were collected for surface (0-6 inches)
and the subsoil (18-28 inches) for boring 2.
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Boring 1 is a Witzel soil, which is shallow to basalt, has low water holding
capacity and low fertility. This soil has a dark gravelly clay surface and has
basalt at 15 inches. More areas of Witzel soil may occur along the western
boundary of this survey area and along slope breaks. These soils tend to be
droughty and difficult to manage. Vine vigor is generally low on Witzel and
irrigation is beneficial in dry seasons.

Soil Analysis Report

Soil samples from selected borings were analyzed for baseline chemical and
nutrient levels. Surface soil samples are represented by borings 2 and 9, and
subsoil samples by borings 2, 6 and 9.

Soil organic matter content is very high to high in surface samples representing a
beneficial condition for surface soil quality. The reported estimated annual
release of nitrogen (ENR) is a guide to the nitrogen supply available in the
growing season and is greater than 130 pounds per acre.

Phosphorus levels are very high to medium for the surface samples, reflecting
past fertilizer P applications. Subsoil P is very low, which is typical for these
foothill soils.

Potassium levels are high to medium in surface samples and medium to low in
subsoil samples, and generally decrease with soil depth.

Magnesium levels are medium to low in the surface, but increase with depth and
levels are medium to very high in the subsoil. This is also the typical pattern
observed in these soils. One reason surface Mg concentrations should be
compared to subsoil is that there is ample Mg in the grapevine root zone.

Calcium levels in the surface soil are medium and Ca as a percentage of base
saturation is greater than 60 percent, which is a good target level. Subsoil Ca is
low in all subsoil samples and decreases with depth. Deeper root zone Ca can
be added effectively with surface applied gypsum. The calcium in gypsum is
more soluble than the calcium in agricultural lime, and applying several tons of
gypsum will improve calcium saturation in the root zone at the one to four foot
depths.

The surface soil pH is 5.7 to 5.8 and subsoil pH is 5.5 and 5.9. Light applications
of lime every few years will help keep the pH from falling lower.

Sulfur levels are generally higher in the subsoil than the surface soil since sulfur
leaches readily from the surface profile to the subsoil. The surface levels of
S04-S ranged from very low to medium, however for the subsoil samples taken
from 20 to 50 inches the SO4-S was very high. If gypsum is used to apply Ca or
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if potassium sulfate is used to apply K, the SO4-S levels in the surface will also
increase.

Micronutrients Zn, Mn, Fe, Cu and B are within the range of what is typical for

Jory soil association. Boron levels reflect previous fertilizer additions made in the

vineyard.

SUMMARY SOIL BORING DATA FOR LA COLINA VINEYARD

ESTIMATED
DEPTHTO AVAILABLE
BORING BASALT WATER HOLDING
NUMBER SOIL SERIES (IN) CAPACITY (IN) Latitude Longitude
1 WITZEL 15 LOW 4525923  123.08566
2 YAMHILL 28 MOD LOW 4526090  123.08644
3 JORY 55 MOD HIGH 4526186  123.08683
4 GELDERMAN 37 MOD 4526250  123.08538
5 GELDERMAN 40 MOD 4526137  123.08484
6 JORY >60 HIGH 4526012  123.08434
7 JORY >60 HIGH 4526023  123.08257
8 JORY >60 HIGH 4526210  123.08343
9 JORY 50 MOD HIGH 45.26330  123.08432

Figure 1. Previous Soil Map of Vineyard (Soil Survey of Yamhill County Area,
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Based on the findings of this preliminary investigation it is recommended that a
high intensity soil map be made of the vineyard with an average sampling
intensity of from one boring acre to one boring per two acres, or about 20
additional soil borings. This future work includes accurately locating and
mapping soil boundaries and would better characterize the 18 blocks planted in

this vineyard.

Figure 2. Soil boring locations in La Colina inyard (July 2003 sampling)
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