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Photo 5. View of surface conditions in proposed vineyard Block E.
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Photo 6. View up-hill to northeast of Probable Historic Debris slide OEl 1. Dashed line shows
approximate extent. :
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Photo 7. View from top to southwest of historic debris slide 1336. Subtle grassy swale extends
: down hill. : *
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Photo 7. View of Probable historic debris slide/slump 6489 with small pond in foreground.
Approximate extent indicated by dashed white line.



June 7, 2021
MEMORANDUM

To: Cyril Chappellet
Chappellet Vineyard LLC

hd -

Geologist, O’Connor Environmental, Inc.

a7 H—

Matthew O’Connor, PhD, CEG #2449 (Exp. 10-31-2021)
President, O’Connor Environmental, Inc.

From:

Subject: Response to comments on Chappellet Vineyards Landslide Hazard Evaluation associated
with #P20-00271-ECPA Sage Canyon Road: APNs 032-560-022 and -033

INTRODUCTION

This memorandum has been prepared in response to specific comments regarding the Chappellet
Vineyards Landslide Hazard Evaluation presented in a memorandum to you from Don Barrella, Napa
County PBES dated December 10, 2020. Excerpts from comments are provided in italics with our response
below.

Item 2b (Pdf page 4) pertaining to the OEl Landslide Hazard Evaluation:

b. Landslide Hazard Evaluation: Please provide an addendum or update to the Landslide Hazard Evaluation
prepared by OEI Inc (February 2020) that includes the following information: '

i. The effects on slope stability due to the proposed ECPA related to increased infiltration due to proposed
ripping depths. The report should also provide ground preparation recommendations to maintain slope
stability.

VINEYARD FIELD PREPARATION BY RIPPING

Common site preparation practices in the shallow rocky volcanic soils found in the project area and across
Napa County include the mechanical ripping of soils heavy bulldozers equipped with “rippers” extending
into the soil along with the removal of larger boulders from future vineyard fields. All existing vineyard
fields on the project parcel and neighboring parcels in the region have been so treated by ripping the soil
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to varying depths. Large but variable volumes of rock have been removed and relocated to prepare for
planting. Evidence of rock removal in neighboring vineyards is apparent in the field and in aerial imagery
where all vineyard fields have adjacent rock storage and disposal areas.

PRIOR ASSESSMENT OF LANDSLIDE HAZARD

To reiterate the findings of the Chappellet Vineyards Landslide Hazard Evaluation prepared by OEl, the
character of the proposed vineyard field with respect to slope gradient,, soils, local bedrock geology, and
landform along with the absence of any observed unstable features or landslides on the project parcels
has lead us to conclude that the proposed vineyard blocks are stable and that the proposed project will
not cause significant slope instability nor any increase in erosion associated with landslide processes.
OEl’s Landslide Hazard Evaluation (February 2020) stated:

Numerous outcroppings of volcanic bedrock, boulders and cobbles are present throughout the
proposed vineyard block areas. Grading of an emergency fire break across the southern parcel
during the fire of 2017 exposed boulders and fragments of rock found at shallow depth below the
soil. In the northern project parcel evidence of significant amounts of rock removed to prepare
the existing vineyard field indicates a very shallow depth to bedrock and rock. The presence of
this volcanic rock lying at or near the surface throughout much or all of the proposed vineyard
site indicates that the site is not generally susceptible to landslide processes in the absence of
fractures or structural dip slopes parallel to surface slope. The volcanic rock has high strength,
and overlying soils are thin and on slope gradients that are far below typical thresholds of
instability.(pp. 8-9)

SUPPLEMENTAL ASSESSMENT

Additionai evaluation of site conditions in reiation to the concern raised regarding potential effects of
ripping on slope stability includes:

e additional site reconnaissance on February 10, 2021, by Dr. Matthew O’Connor, CEG #2449, to
observe conditions at the site to consider potential effects of ripping and rock removal on slope
stability.

e Additional review and analysis of USDA soils data regarding hydrologic characteristics of soils in
the area for indications regarding potential effects of soil ripping on infiltration and slope stability

e Additional review and analysis of aerial imagery and LiDAR DEM’s for evidence regarding
landslides or unstable slopes where vineyards are proposed or have been previously developed
on similar terrain with similar bedrock

Site Reconnaissance. Dr. O’Connor visited existing vineyard fields on the project parcels to observe ground
conditions in the post development state and traversed proposed Block C to evaluate representative
conditions at proposed vineyard blocks. Dr. O’Connor’s field observations confirmed the conclusions of
M. Sherwood, PG #8839 (quoted above), regarding the character of the terrain. All areas in and around
vineyard fields which had been prepped by ripping and rock removal were observed to be stable.

m O’Connor Environmental, Inc.  www.oe-i.com (707) 431-2810
Hydrology & Hydraulics = Hydrogeology * Geomorphology

P.O. Box 794, Healdsburg, CA 95448



Soil Hydrology. USDA Web Soil Survey data indicate that the depth to restrictive layer for infiltrating water
insoils located at the project site range from 0 feet to 2.5 feet (Table 1). The Web Soil Survey defines the
restrictive layer as “...a nearly continuous layer that has one or more physical, chemical or thermal
properties that significantly impede the movement of water and air through the soil or that restrict roots
or otherwise provide an unfavorable root environment. Examples are bedrock, cemented layers, dense
layer and frozen layers.” In this area, the restrictive layers are bedrock. Typical depth of ripping for
vineyard development in similar soil and bedrock conditions in Napa County would be expected to extend
to the depth the soil restrictive layers comprised of volcanic bedrock.

Table 1. Soils located on the project parcels see Figure 1 for spatial distribution of soil types, properties from USDA
Web Soil Survey.

Soil . _ Hydrologic Dept.h To
Type Soil Description Solf Group restrictive
layer (ft)

143 Guenoc-Rock Outcrop Complex, 3 to 30 % Slopes C 2.5
152 Hambright Rock-Outcrop Complex, 30 to 75 % Slopes D 1.0
176 Rock Outcrop-Hambright Complex, 50 to 75 % Slopes D 0

178 Sobrante Loam, 5 to 30 % Slopes C 2.5
179 Sobrante Loam, 30 to 50 % Slopes C 2.5

Owing to the hydrogeologic characteristics of the volcanic rock on Pritchard Hill, ripping and removal of
rock is unlikely to significantly affect subsurface hydrology and infiltration. on water The process of
vineyard field preparation is likely to increase the relative proportion of soil to large rock in vineyard fields,
but is not expected to affect the extent to which fractures and other void spaces present in underlying
volcanic rock permit infiltration of water from the overlying residual soil. The changed proportions of soil
and rock in prepared fields is not expected to significantly alter the water holding capacity of the soil.
Hence we do not believe that the proposed field preparation process will significantly affect water
infiltration processes.

Furthermore, all slopes within proposed vineyard areas have gradients less than 30% with some small
areas of >30% slope. As stated in OEl (2020): “In most non-cohesive earth materials, potential instability
is generally very low on slopes less than out 50% and may typically be found to be significant on slopes
greater than 65%.” (p. 7) Because of this fundamental characteristic of non-cohesive soils, we do not
believe that porposed site preparation including ripping to an average depth of 3 feet within the proposed
vineyard areas will cause a decrease in slope stability.

Aerial and LiDAR Imagery. Finally, aerial imagery and recent LiDAR topographic data were reviewed for
the Pritchard Hill area, particularly those areas with developed vineyards with in soils and geology similar
to the project area. Figure 1 shows existing vineyard areas where this additional review was made in and
around vineyards where rock removal and soil ripping has occurred. Available aerial imagery on Google
Earth covering the period between 2002 and the present did not reveal any evidence of landslides in these
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areas. Further review of hillshade terrain maps and slope gradient maps derived from recent 2018 LiDAR
data collected by USGS! did not reveal any landslides or unstable slopes in areas located on nearby upland
plateaus and rounded ridgetops within the Tsa bedrock unit (Figure 1). Slopes across all vineyard areas
are generally less than 30% per county requirements and therefore it is not surprising that no evidence of
landslides or unstable slopes were remotely identified. Anomalous steeper slopes near vineyard areas
were always associated with piles of rock removed from the adjacent fields.

The absence of landslides or unstable slope features associated with vineyard fields developed where rock
removal and soil ripping in areas of similar slopes soils and geology is compelling evidence that these
practices are not expected to reduce slope stability or cause erosion associated with landslides or other
mass wasting processes.

CONCLUSION

Proposed ripping depths for the new Chappellet vineyard blocks will depend upon soil conditions but will
range between 2 and 4 feet with typical expected depth of 3 feet as reported by the project applicant in
discussions at the site with Dr. Matt O’Connor, CEG #2449 on February 10, 2021. These depths are based
upon the applicant’s experience preparing the existing Chappellet vineyard fields and their familiarity with
proposed new vineyard site conditions in addition to the experience of neighboring vineyards constructed
on similar terrain on Pritchard Hill. Our supplemental evaluation of site conditions and overall conditions
in the Pritchard Hill area underlain by volcanic rock revealed no evidence of landslides or unstable slopes,
regardless of whether vineyard development has occurred or not. We believe that the proposed depth
of ripping and vineyard field preparation will not have adverse effects on slope stability or associated
erosion. Potential erosion associated with rainfall-runoff processes is evaluated by means of a USLE
analysis per PBES policies and procedures.

1 U.S. Geological Survey, 20200318, USGS one meter x55y426 CA NoCAL Wildfires B5b 2018: U.S. Geological
Survey.
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Figure 1. Project site with proposed vineyard areas, geology, soils and previously mapped landslides.

m O’Connor Environmental, Inc.  www.oe-i.com (707) 431-2810
Hydrology & Hydraulics = Hydrogeology * Geomorphology

P.O. Box 794, Healdsburg, CA 95448



it. The effects and any changes in sediment delivery amounts based on the project including changes in the
amount of sediment delivered to drainageways as compared to existing conditions.

Impacts of proposed project upon sediment delivery have been addressed in the soil erosion analysis
(USLE) which has been submitted as a part of the ECPA by Applied Civil Engineering. Please refer to this
analysis for details on changes.

iii. The effects and any potential impacts and threats to both on and off-site resources (i.e. aquatic resources
and streams) as a result of the project as compared to existing conditions.

Based upon our findings presented in the original Landslide Hazard Evaluation which determined that the
project will not cause any significant decrease in slope stability nor any increase in erosion associated with
landslides we do not anticipate any sediment delivery increases (compared to existing conditions) will
occur.

Therefore, no impacts or threats to aquatic resources and streams will occur as a result of the project.
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