
NOTE: The petition for the proposed “Eagle 
Foothills” AVA was originally submitted under the 
proposed name “Willow Creek Idaho.”  The 
petitioner later requested to change the proposed 
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more clay-rich) and topography (relatively flat areas in ancient river flood plains) compared with 
the proposed Willow Creek Idaho AVA.  
 
The proposed boundary is delineated clearly by a combination of man-made and naturally 
occurring features that are well marked or easily recognized. The southern margin consists of 
paved major roadways. Most of the western margin coincides with the north-trending, linear 
boundary between Canyon County and Ada County, ID, and the remaining section of the 
western boundary consists of a linear projection due north from the point of intersection of 
Canyon, Ada, and Gem counties. The proposed northern boundary consists of the drainage 
divide between Willow Creek to the south and the Payette River to the north. The northeastern 
margin of the proposed AVA follows the existing boundary of the Snake River Valley AVA along 
the 1040 m elevation contour, and the southeastern portion of the proposed boundary is marked 
by the drainage divide between Dry Creek/Spring Valley Creek to the southeast and Woods 
Gulch to the northwest. 
 
The proposed AVA contains the erosionally dissected highlands on the southwest flank of 
Crown Point (the local topographic high-point), north of the Boise River plain, and south of the 
Payette River plain (See Maps 3-5). The network of northeast-trending major drainages (Willow 
Creek, Big Gulch Creek, Little Gulch Creek, and Woods Gulch) and orthogonal northwest-
trending minor drainages creates an unusually hilly and faceted terrain unlike the majority of the 
area within the Snake River Valley AVA. Furthermore, because of the increased local 
topography, the soils within the proposed AVA contain a relatively large proportion of detritus, 
derived and reworked from the local bedrock basement. This material contributes mm-scale 
grains of quartz and feldspar to the soil, giving it an unusual multi-modal texture, in contrast to 
the more uniformly fine-grained soils typical of the relatively flat portions of the Snake River 
Valley AVA adjacent to the proposed Willow Creek Idaho AVA. 
 
3. Distinguishing Features: 

 
Physiographic Region and Features 
The proposed Willow Creek Idaho AVA is part of the broad Snake River Plain Level III 
ecoregion (USEPA, 2000). The Snake River Plain is a geologic feature located primarily within 
the state of Idaho, stretching roughly 400 miles from Wyoming to the Oregon border in a wide, 
relatively flat bow-shaped depression, covering about a quarter of Idaho (McGrath et al. 2002). 
The Snake River Plain lies over the Snake River Aquifer, one of the most productive aquifers in 
the United States. Due to the underlying aquifer, irrigation water is plentiful in many areas and 
many of the alluvial valleys along the Snake River are in agriculture, principally growing sugar 
beets, potatoes, alfalfa, small grains, and vegetables. Areas not in irrigated agriculture are 
typically covered by sagebrush–grassland and are often used for cattle grazing or in open 
landscapes (McGrath et al. 2002). Within the Snake River Plain, the proposed Willow Creek 
Idaho AVA is found in the Unwooded Alkaline Foothills Level IV ecoregion. These areas are 
more rugged than the Treasure Valley ecoregion landscapes found at lower elevations to the 
north, west and south of the proposed AVA. The Unwooded Alkaline Foothills Level IV 
ecoregion contains rolling foothills, benches, alluvial fans, and badlands that are commonly 
underlain by alkaline lake bed deposits. More typically in rangeland or open wildlife habitat, 
these areas can support agriculture where enough water is available for irrigation. 
 
The Unwooded Alkaline Foothills Level IV ecoregion contains landscapes that are conducive to 
viticulture (rolling foothills, benches, and alluvial fans) providing slopes that facilitate air drainage 
and reduce frost occurrence along with increasing receipt of solar radiation. 
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Climate 
At the broadest scale the weather and climate of the Snake River Valley AVA is driven by its 
latitude and its location in the westerly winds and the associated seasonality of storms coming 
off the Pacific. However, the strongest regional influence is the distance from the Pacific Ocean 
and the rain shadow effects of the mountains to the west, which produces a moderately strong 
continentality effect. While the broader Snake River Valley AVA has numerous long term 
stations to characterize the region’s climate, the stations nearest the proposed Willow Creek 
Idaho AVA are found either to the south and west on the Boise River plain (Caldwell and 
Nampa), to the north on the Payette River plain (Emmett), to the southeast (Boise), or to the 
east in higher elevations (Boise 7 N) and are not representative of the proposed region (Map 6). 
 
To characterize and depict the spatial climate characteristics in the proposed Willow Creek 
Idaho AVA, the information below uses a climate dataset called PRISM (Parameter-elevation 
Relationships on Independent Slopes Model) that is the official spatial climate data set of the 
United States Department of Agriculture (Daly et al. 2008). The 1971-2000 climate normals data 
(~400 m, 1312 ft. resolution) reflects the current state of knowledge of spatial climate patterns in 
the United States. Furthermore, PRISM has been validated using remote vineyard locations 
(Jones unpublished data), successfully applied in viticulture zoning studies (Jones et al. 2004; 
Jones et al. 2006), and used by Jones et al. (2010) to characterize the climate of each of 135 
AVAs in the western United States. 

 
The PRISM climate data summarized for the proposed Willow Creek Idaho AVA include 
precipitation, temperature, and the median dates of the first fall and last spring frosts (Table 2). 
Annual precipitation for the proposed AVA averages 14.3 inches varying from a low of 11.3 
inches in the southwestern section of the region to a high of 17.8 inches in the higher elevations 
in the north and east. Growing season precipitation (April through October) averages 5.9 inches 
over the proposed AVA with similar spatial patterns shown by annual precipitation. Growing 
season temperatures average 61.2°F, with a narrow range of 1.8°F over the proposed area. 
Growing degree-days for the proposed AVA average 2418 over the entire region. The values 
vary from a low of 2241 in the upland zones to the east and north to 2500 or more along the 
south-facing slopes in the southern portion of the proposed AVA (Map 7). Both growing season 
temperature measures indicate the region’s ability to ripen early to mid-season varieties (Jones 
et al. 2010). Frost characteristics for the proposed AVA show that the proposed AVA 
experiences a median last spring frost (32°F) from early to late May depending on elevation in 
the region (Table 2; Map 8). The median first fall frost has a narrower range, occurring on 
average from September 29th to October 7th (Table 2). The number of days between the last 
spring and first fall frosts is the median frost-free period, which is often considered the length of 
the growing season. For the proposed Willow Creek Idaho AVA the area averages 144 days 
with longer periods across the south-facing slope zones and areas with good air flow along the 
four creek drainages (Map 9). 

 
What sets the proposed region apart climatically from the surrounding areas is the interaction 
between the local topography and the regional weather patterns which combine to produce 
pronounced micro-climates in the proposed AVA. These microclimates contribute to a regionally 
unique phenology and chemistry of wines produced from grapes grown in the Willow Creek 
area, as described in the supporting letter from winemaker Greg Koenig (Appendix C).  Table 3 
provides a comparison between the median values for the proposed area and those of the five 
stations surrounding the area for the 1971-2000 climate normals (Map 6). For precipitation, the 
stations are relatively similar for both annual and growing season precipitation. The proposed 
Willow Creek Idaho area has a median annual precipitation that is wetter than the stations in the 
river plains, but drier than the Boise 7 N station that is at higher elevation to the southeast (Map 
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6). Growing season precipitation shows a similar pattern, but less variation due to the normally 
consistent summer dry season (Table 3). 
 
Growing season temperatures show that the stations in the river plains range from 1.5 to 2.5°F 
warmer than the median of the proposed area (Table 3), and even the warmest locations in the 
proposed area are less than the four river plain stations (Table 2). The Boise 7 N station’s 
growing season temperatures average 1.0°F cooler than the median of the proposed area and 
reflect the higher elevation temperature characteristics outside of the Snake River Valley AVA. 
Map 7 shows the 1971-2000 growing degree-days (GDD) for the region while Table 3 gives the 
average values for the stations and proposed area. The lower elevation stations (Nampa, 
Caldwell, Boise Air Terminal and Emmett) have GDD values that range from 2695 to 2939, 
which are all substantially warmer that the proposed area. These values place the proposed 
area in a Winkler Region Ib while the other locations are a Winkler Region II (Anderson et al. 
2012). The Boise 7 N station is moderately cooler in GDD compared with the proposed area 
(Table 3). The spatial pattern in Map 7 shows that the proposed area has some similarities with 
the area just to the west and the southeast along the foothills, but that the boundary broadly 
captures the relatively cooler zone that lies above the river plains to the north and south. 

 
For last spring frost (32°F) the proposed area has a median date of May 12th which is similar to 
the Boise Air Terminal (May 10th), earlier than the Boise 7 N station (May 24th) and later than 
the other three stations (April 24th, May 6th, and May 5th). The spatial pattern of last spring 
frost again shows some similarities with the area just to the west and southeast, but that the 
boundary again captures the relatively later frost zone that lies above the river plains to the 
north and south (Map 8). For the first fall frost date, Table 3 shows that the variation across the 
region is less pronounced than the last spring frost date (9 versus 32 days); however similar 
general patterns to that of the last spring frost date are evident. The frost-free period varies from 
a low of 130 and 133 days at the Boise stations, to 144 for the proposed area, to 153-165 for 
the three river plain stations (Table 3). The spatial pattern for the frost-free period is similar to 
that shown for GDD (Map 7) and last spring frost (Map 8) with the area just to the west and 
southeast along the foothills having similar lengths, but that the boundary again captures the 
relatively shorter frost-free zone that lies above the river plains to the north and south (Map 9). 
 
The climate of the proposed Willow Creek Idaho AVA enables viticulture and wine production by 
providing moderate heat accumulation, relatively low frost risk, and growing seasons that are 
long enough to ripen numerous varieties. The growing degree-days of the proposed area are 
sufficient to ripen early to mid-season varieties (e.g., Chardonnay, Pinot Gris, Riesling, Syrah, 
Merlot, etc.). 

 
Geology 
As with the Snake River Valley AVA as a whole, the bedrock geology of the proposed Willow 
Creek Idaho AVA is dominated by fluvial and lacustrine sedimentary rocks of Miocene age that 
were deposited in ancient Lake Idaho, a fresh-water lake that filled the Snake River Valley to an 
elevation of approximately 1040m (Othberg, 1994; Wood and Clement, 2002; Gillerman et al., 
2006). These rocks are generally well-bedded sandstones, siltstones and mudstones, with local 
medium to coarse arkosic sandstones and pebble conglomerates (Map 10, unit Tms). Much of 
the lacustrine section consists of clastic detritus derived from weathering and erosion of the 
granitic highlands surrounding the lake (unit Kg), as well as reworked volcanic ash produced by 
Miocene rhyolite eruptions from the Yellowstone hotspot. Miocene volcanic horizons of either 
basalt (unit Tcr) or rhyolite (unit Tmr) are present locally, and they are generally older than the 
lacustrine sediments. 
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Lacustrine sedimentary rocks deposited in areas near the margins of ancient Lake Idaho, such 
as within the proposed Willow Creek Idaho AVA, tend to have coarser average grain size 
(medium to coarse sandstone and pebble conglomerate), compared to the fine-grained, more 
distal sediments (mud and silt) typical of the central, deeper parts of the basin. Thus, one aspect 
of geology in the Willow Creek area that makes it distinctive compared to the vast, interior 
portion of the existing Snake River Valley AVA is the composition and grain-size of the 
lacustrine sedimentary bedrock. In the proposed Willow Creek Idaho AVA (and in other near-
shore areas around the perimeter of ancient lake Idaho), the bedrock contains coarser, more 
immature sedimentary materials, including quartzofeldspathic sands derived from the 
Cretaceous granite plutonic rocks exposed nearby in the highlands surrounding the Snake River 
valley. These materials have been reworked into the local soils of the Willow Creek area, giving 
them a distinctive composition and texture compared to the north and south of the proposed 
area, as described in more detail below. 

 
The geology of the proposed Willow Creek Idaho AVA has provided the soil foundation (see 
below) for grapevine nutrition and subsurface drainage that facilitate viticulture management 
and wine production. The bedrock composition produces soils that have coarse grains which 
produce good water drainage allowing for the management of vine water status and optimum 
growth. The geology also provides adequate macro and micro-nutrients for vine growth, and is 
generally free from extremes of deficits and/or toxic levels to grapevines. 
 
Soils 
The soils in the proposed AVA are dominated by loam, sandy loam, coarse sandy loam, and 
stony loam of the Brent, Cashmere, Haw, Ladd, Lankbush, Lolalita, Payette, and Quincy series. 
As typical of soils in arid highlands, they are well-drained and rich in rock and mineral grains, 
with relatively low water holding capacity and low organic matter contents. Previous work 
examining the soil suitability for viticulture in the Snake River Valley AVA and the proposed 
Willow Creek Idaho AVA has been done by Jones and Duff (2011). Using Soil Survey 
Geographic Database (SSURGO) soils data from the Natural Resources Conservation Service 
the drainage, pH, water holding capacity and depth to bedrock can be assessed. The data show 
that the proposed AVA has high drainage suitability for viticulture with 86% of its area in 
moderate or well-drained soil classes. In terms of pH the proposed AVA has values that range 
from 6.75 to 7.25. Water holding capacity is important in dry regions like the Snake River Plain 
and values for the proposed AVA range between 0.10 to 0.15 inches of water per inch of soil. 
Depth to bedrock over the proposed AVA varies mostly from 25-50 inches, but can reach 150 
inches or more in the western part of the area due to wind-blown and some alluvial deposition. 

 
The soil characteristics described above are due to the hilly local topography and poorly lithified 
character of the Miocene bedrock in the proposed AVA, where the alluvium and colluvium 
contain pebbly granitic rock fragments and mm-scale coarse arkosic sand grains that have been 
reworked out of the lacustrine sedimentary bedrock and incorporated into the loam and sandy 
loam soils. These contribute an immature granitic mineralogy and produce an unusual, multi-
modal grain-size distribution in many of the soils found within the proposed Willow Creek Idaho 
AVA. In contrast, soils in the relatively flat areas north and south of the proposed AVA are 
derived from a larger proportion of active flood-plain alluvium from the Boise and Payette river 
systems, and they have a more uniform, finer grained texture typical of the loam, clay-loam, 
silty-loam, and fine sandy loam soils that dominate much of the interior portion of the Snake 
River Valley AVA. Soils east of the proposed AVA are underlain by and derived directly from 
rhyolite and/or granite basement rock, rather than from the lacustrine section of Ancient Lake 
Idaho. Soil (and topographic characteristics) of the proposed AVA also contrast with those to the 
west, but the changes are gradational rather than abrupt. In general, the soils become 
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increasingly fine grained to the west, and the topography becomes more subdued. The Canyon 
County – Ada County line forms the western boundary of the proposed AVA because this 
demarcation is clear and reflects the general location of the gradational change in soil texture 
and topography. 
 
Although grapevines can be grown in a wide variety of soil types, the most important 
characteristics are good internal drainage, adequate depth, decent water holding capacity, and 
moderate fertility. 
 
Drainage is important because grapevine roots require oxygen obtained from the pore spaces 
(air spaces between soil particles) in the soil. Poorly drained soils are easily saturated with 
water, which fills the pore spaces and excludes air. Such soils can remain saturated for 
extended time periods. Roots with little or no access to oxygen essentially suffocate; initially 
they cease to function, but after a short while roots begin to die. Due to the underlying geology 
(see above) the soils of the proposed area provide good drainage and therefore more 
management of vine water status. 
 
Soil depth for vineyards is important as shallow soils limit development of the root system, 
resulting in smaller vines and greater sensitivity to changes in soil moisture levels. A larger root 
system can support a bigger vine and is less sensitive to short-term changes in soil moisture. 
Soils in the proposed area vary in depth, but overall provide adequate depths for vine root 
system development and management. 
 
The water-holding capacity of a soil is also an important characteristic. Soils with a relatively 
high water-holding capacity can hold much of the rainfall that reaches it, making it available to 
the grapevines. Higher water-holding capacity also provides a larger buffer for water 
consumption by the vines. Soils with low water-holding capacity will require very frequent 
irrigation to maintain adequate soil moisture levels for grapevines. While in an arid region, the 
soils in the proposed area have moderate water holding capacity, providing some buffer to 
seasonal droughts and helping irrigation management. 

 
Grapevines do not require a fertile soil and are actually easier to manage on soils of relatively 
low fertility. One aspect of soil fertility that is important is soil pH - an indicator of the soil's 
relative acidity. Nutrient availability to roots is influenced by soil pH and in highly alkaline soils 
as soil pH nears 8.0, the mineral nutrients iron and zinc become less available. The soils of the 
proposed area are generally slightly below neutral pH (6.75-7.25), providing adequate fertility 
than can be more easily managed. 
 
Elevation, Slope, and Aspect 
The proposed Willow Creek Idaho AVA has an average elevation of 888 m (2912 ft.) ranging 
from a minimum of 758 m (2490 ft.) to a maximum of 1040 m (3412 ft.) above sea level, and it 
includes the complex topography created by a series of southwest-flowing major drainages and 
orthogonal second-order tributaries on the southwest flank of Prospect Peak and Crown Point 
(elevation: 5163 ft.). Prospect Peak and Crown Point are the local high points in a topographic 
extension of the “Boise Front,” a general term referring to the mountainous topographic 
escarpment along the northeast margin of the Snake River Valley. The largest and most 
northerly of the major drainages in the area proposed as a new AVA is Willow Creek, followed 
to the south by Big Gulch Creek, Little Gulch Creek, and Woods Gulch (see Map 3). These four 
major drainages and their tributaries incise an arid upland bounded to the south by the Boise 
River plain and to the north by the Payette River plain, and they create a hilly, faceted 
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topography in most of the proposed Willow Creek Idaho AVA that contrasts with the relatively 
subdued topography found in most of the Snake River Valley AVA. 

 
The locally complex topography within the proposed AVA creates a mosaic of surfaces with 
highly variable slope and aspect (see Map 11).The slopes in the proposed AVA are moderately 
undulating, averaging 8.7 degrees and varying mostly from 2 to 15 degrees over the area. 
Given the complex terrain over the region, the proposed area shows both differences and 
similarities to the regions around it. The northern boundary separates areas that rise to very 
steep slopes and then drops to the flatter landscapes in the Payette River Plain. Slopes along 
the southern boundary of the proposed area go from 3-6 degrees to less than 2 degrees to flat 
outside the boundary along the Boise River Plain. To the west the slopes tend to be similar 
along the foothills and this boundary line is more tied to the county divide. To the northeast and 
southeast the slopes are generally similar to those inside the proposed area and the boundaries 
along these areas are tied to topographical limits due to temperature or natural drainage 
divisions.  Generally south-facing slopes (with aspects of 185° on average in the proposed area) 
are distributed widely along the northern flanks of the major drainages, and most of the existing 
and planned vineyards are located in such sites (see Map 2).Both slope and aspect play 
important roles in sunlight reception, cold air drainage, and frost and wind protection. Growers 
typically take advantage of sloping sites, which alter the angle of incidence of the sun’s rays that 
strike the surface. This effect can be substantial; a vineyard with a 10 degree south-facing slope 
can receive as much as 25% more insolation than a flat site. Greater insolation increases the 
growing degree-days, so a south-facing slope will be warmer, promoting earlier ripening. A 
sloped site also enables cold air to drain away, reducing the risk of frost damage. Similar to 
slope, aspects over the proposed area are both similar and different than areas immediately to 
its north, south, east, and west. But due to the complexity of the landscape the differences are 
not as great as either elevation or slope. 

 
Ideal landscapes for viticulture and wine production include those that are positioned at 
elevations that are intermediate compared to the surrounding area, that have moderate slopes, 
and that are typically oriented to the southeast to southwest. The proposed area provides 
elevation ranges that are below the cooler upland areas to the north and east, and above the 
flatter, more frost prone landscapes of the broader Snake River Plain. In terms of slopes, the 
proposed area provides undulating landscapes with predominately 2-15 degree slopes that 
allow for a range of planting environments that facilitate air drainage and solar radiation receipt. 
While the proposed area’s undulating landscape provides a range of aspects, much of the area 
is situated with southerly slopes, which again provide for more optimum vine growth through 
higher solar radiation receipt. 
 
Summary of Distinguishing Features 
a) Northern Boundary – main distinguishing features are a topographical divide, elevation, 

temperatures, and soils. The proposed northern boundary consists of the drainage divide 
between Willow Creek to the south and the Payette River to the north. This topographical 
divide is based on an elevation limit above the escarpment that drops off steeply to the river 
plain. Temperatures and growing degree-days on the river plain to the north are greater than 
those within the proposed area. Soils to the north of this boundary are active flood-plain 
alluvium from the Payette River, while those in the proposed area are more loam and sandy 
loam from lacustrine sedimentary bedrock. 

b) Western Boundary – main distinguishing feature is the boundary between Canyon, Gem, 
and Ada counties, along with some change in soil texture, slope and air drainage along the 
Willow Creek outflow to the Boise River Plain. The boundary separates frost prone outflow 
zones of Willow Creek from those further upstream to the northeast that have greater air 
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drainage due to the sloping land. Soils to the west show a gradational rather than abrupt 
change. Crossing the Canyon-Ada county line, the soils become increasingly fine grained to 
the west, and the topography becomes more subdued. 

c) Southern Boundary – main distinguishing features are the paved major roadways, the break 
in slope to flatter landscapes, soils, and ecoregion. West New Hope and West Beacon Light 
roads provide a well-known cultural boundary. This boundary also approximates a change 
from slopes that range above 3 degrees to those that flatten out to the Boise River Plain. 
Soils to the south of this boundary are active flood-plain alluvium from the Boise River, while 
those in the proposed area are more loam and sandy loam from lacustrine sedimentary 
bedrock. The Unwooded Alkaline Foothills Level IV ecoregion within the proposed area also 
gives way to the Treasure Valley Level IV ecoregion which supports completely different 
vegetation types. 

d) Southeastern Boundary – main distinguishing features are the drainage divide, soils, higher 
elevation and steeper slopes. This portion of the proposed boundary is marked by the 
drainage divide between Dry Creek/Spring Valley Creek to the southeast and Woods Gulch 
to the northwest. Soils to the east and southeast of the proposed AVA are underlain by and 
derived directly from rhyolite and/or granite basement rock, rather than from the lacustrine 
section of Ancient Lake Idaho. The elevation along the divide boundary starts to limit 
temperatures and GDD, and the slopes outside the boundary on the southeast are too steep 
for viticulture. 

e) Northeastern Boundary – main distinguishing features are elevation, temperature, soils, and 
ecoregion. This boundary is the same as the Snake River Valley AVA, established as the 
1040 m elevation contour of the upper limit of Ancient Lake Idaho. This elevation limit also 
divides those areas that are too cool for viticulture above with those that are warm enough 
below. Soils to the east of the proposed AVA are underlain by and derived directly from 
rhyolite and/or granite basement rock, rather than from the lacustrine section of Ancient 
Lake Idaho. This boundary also divides the Unwooded Alkaline Foothills Level IV ecoregion 
from the Foothill Shrubland Level IV ecoregion. 
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