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1.0 INTRODUCTION

During the period ranging from the summer of 2013 to May 2016, John and Laura Bremer,
owners of the Bremer Family Winery and Vineyards (henceforth, the owners), and their
contractors implemented a vineyard development project (the project) on Napa County parcels
APNs 021-400-004 and 021-400 -005 located at 881 and 975 Deer Park Road, just north of the
town of St. Helena.. Proposed work on additional parcels 021-400-002, 021-420-027, and 025-
370-057 and -058 has not yet been constructed, although it was identified as part of the same
project originally approved by Napa County. According to the project’s approved Erosion
Control Plan (ECP, Napa Valley Vineyard Engineering (NVVE) 2010, see Technical Appendix),
the total disturbed area proposed for the project within the 156-acre properties was estimated at
34.6 acres. Figure 1 is a site location map showing the main winery complex at 975 Deer Park
Road. [Note that while the CAO cites Gregory and Maryann Nowell as parties to the project,
they have no interest in the current project, aside from Greg Nowell’s involvement as the
Bremers’ consulting landscape architect. The small parcel upslope and east of vineyard Block C
they owned until recently was only included in order to leave open the possibility that they could
develop a small vineyard in the future. (J. Bremer, pers. communication)]

The project comprised several contiguous and non-contiguous vineyard sub-areas, identified as
Blocks A-H and Blocks K- EE and positioned approximately as shown on Plan Sheets 2 and 3
the project’s approved ECP (NVVE ibid). Due to misinterpretation of regulatory jurisdictions
over what were perceived to be non-‘blue line” streams, the owners and their consultants did not
file for permits from any of the state and federal agencies with jurisdiction over natural channels.
This oversight extended to the US Army Corps of Engineers’ (USACE) Section 404 Fill Permit,
the SF Bay Regional Water Quality Control Board (RWQCB) Sec. 401 Water Quality
Certification and the CA Dept. of Fish and Wildlife’s (CDFW) Section 1602 Streambed
Alteration Agreement.

During project construction, the owners and their contractors instituted changes to the approved
ECP. These changes included amendments to the block configurations, maintenance of an
existing road alignment (rather than the approved re-alignment) in order to reduce oak tree
removals, changes to the alignments and character of roadway drainage structures, and increases
in the height of the rock levees used to buttress the imported soil for the vineyard planting
blocks. The outboard faces of these rock levees also comprised the exposed rock slope
protection that formed the new reinforced banks of the main ephemeral tributary channel (the
subject channel) entering the project area along its northern boundary, between Block K and
L/M. More importantly, the contractors installed two culverted road crossings along the
ephemeral channel, neither of which were part of the approved ECP. At the upstream crossing, a
28-inch RCP culvert was installed in place of the clear span bridge specified for that location in
the ECP. At roughly mid-reach, a second culverted crossing was installed. Neither feature was
removed prior to the issuance of a Stop Work Order from the County in May 2016. According
to the owners, at least one of the changes- the increased height of the channel sidewalls/levees-
was tacitly approved during construction by County inspectors. Both the subject channel and the
developed vineyard blocks are visible in the annotated aerial photo in Figure 2.
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Opponents of the project and/or its constructed features, including modifications to the subject
channel, filed complaints with the County and with the SF Bay Regional Water Quality Control
Board (RWQCB). On Sept. 16, 2016, the County issued a Notice of Violation to the owners
which outlined County Code violations and the associated descriptions. One of those conditions
pertained to the subject channel: the excess constructed height of the rock walls/levees, the
approved limit of which was cited as four feet. The then-approved ECP cited the maximum
height as five feet (see Technical Appendix- Plan Sheet 3, “Channel” detail).

RWQCB staff conducted a site inspection on Sept. 19, 2016 and issued a formal inspection
report on Dec. 13, 2016, citing the various modifications to the subject channel, and
encroachment below the estimated Ordinary High Water (OHW) stage by the rock walls (levees)
and unauthorized culverted crossings. Additional concerns included potentially under-designed
peak flow detention facilities for the developed vineyard areas, lack of constructed measures to
prevent piping of fine vineyard soils through the rock walls, and possible instability of the rocked
channel banks under vehicular loading. Based on the staff inspection report and the assessment
of violations to California Water Code (CWC) sections 13269 and 13264, federal Clean Water
Act sections 301 and 401 and the SF Bay Basin Plan, the Board issued Cleanup and Abatement
Order No. R2-2017-0025 (CAO).

The project owners retained Clearwater Hydrology (CH) in August 2017 to assist them in
complying with the CAO. Provision 1 of the CAO instructs the owners (referred to in the CAO
as “the Dischargers”) to submit a technical report providing a description of the recent
unauthorized construction activites at the Site and an assessment of the impacts to the Creek and
associated riparian habitat. This Technical Impact Assessment Report is intended to satisfy this
provision of the CAO. Once accepted, it will serve as a baseline document for the development
of a Corrective Action Workplan, the details of which are outlined under Provision 2 of the
CAO.

2.0 PROJECT BACKGROUND

2.1 Project Team Interpretation of Setback Requirements for Affected Creeks and
Drainageways

According to the owners, the initial project design by NVVE extended creek setbacks per County
Code Section 18.108.025- General Provisions which pertains to intermittent and perennial
streams to the subject channel. During the design process, the consulting team which included
NVVE, the project biologist and consulting forester decided that the channel did not meet the
criteria for an intermittent stream. The deciding factors appear to have included the bedrock
channel bed, the xeric nature of the near channel environs and related lack of riparian vegetation,
and a more literal interpretation of the County Code as applying to intermittent and perennial
streams and not to channels conveying ephemeral flows. Following this decision, the 40-50 ft.
setbacks were eliminated and a 10 ft. minimum unobstructed channel bottom width was
substituted in the submitted ECP, which was then approved by the County in April 2013.
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2.2 CEQA Environmental Review

An Initial Study under CEQA was completed for the project by Napa County Planning, Building
& Environmental Services under the project name “Bremer Family Winery Vineyard
Conversion: Agricultural Erosion Control Plan (ECPA) #P11- 00317- ECPA” in 2012. A
mitigated negative declaration (MND) was adopted and a Notice of Determination (NOD) was
certified in April 2013. Descriptions of the drainage channels on and adjacent to the project
parcels specified two channels as meeting the County criterion for “intermittent/perennial
streams” (p. 4), including the Canon Creek tributary bisecting the existing winery parcel at 975
Deer Park Road and another tributary located just off-site and southeast of the project parcels at
881 Deer Park Road (APNs 021-400-004, -005). The subject channel was described as
“seasonal” but was not cited as falling under the aforementioned County criterion for creek
setbacks. It should be noted that the authors of the MND were not clear as to what constitutes an
ephemeral stream, which in the hydrology and geomorphology literature refers to streams that
“flow only in response to a water-input event and are usually losing” (Dingman, Physical
Hydrology 1994). For example, on p. 13 of the Draft Initial Study, under Mitigation Measure
Biological Resources (BR)-3b.

“There is one primary seasonal (ephemeral) drainage feature occurring subject property as shown
on the St. Helena, Calif. Topographic Quadrangle map (USGS 1978), an unnamed blue-line
tributary to Canon Creek.”

Blue-line streams are identified on USGS topographic maps and are labeled as either perennial
(solid blue line) or intermittent (dotted blue line). Ephemeral channels are not represented per se
on USGS maps, only inferred by the topography.

The MND evaluated the hydrologic and water quality impacts and referenced the implementation
of the approved ECP as the primary avenue for mitigating potentially significant project impacts
on site erosion and sediment yield, The certified NOD also included a fee paid receipt from the
CA Dept. of Fish and Wildlife (CDFW) for the agency’s environmental filing fee. In Sept. of
2012, CDFW commented on the MND, citing concerns regarding the project’s biological and
rare plant studies, potential restrictions on wildlife movement and corridors, and noted potential
impacts to drainage features, including the on-site tributaries to Canon Creek. The channels
were not mapped or identified, and were described as “intermittent”. The present assessment
found no evidence of similar letters or notifications from the SF Bay Regional Water Quality
Control Board (RWQCB) or the US Army Corps of Engineers (USACE) regarding the project
CEQA assessment.

A Mitigation, Monitoring and Reporting Program (MMRP) plan was prepared by the County as
an adjunct to the MND to address potential impacts to biological resources. The MMRP
components included protections for and mitigation of impacts to the holly ceanothus plant
community, revegetation plan requirements and creek setbacks and other protections for the
“blue line tributary” located adjacent to vineyard Blocks A and B. Additionally, the conditions
noted field marking of creek setbacks “in accordance with County Code Section 18.108.025
(General provisions- Intermittent/perennial streams).”
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The County PB&ES department did mention on at least two occasions that it was the project
applicant’s responsibility to obtain the necessary local, state and federal permits prior to
implementation of the project (Draft ISSMND, dated June 2012 and Letter to L. Bremer from D.
Borrella, dated April 10, 2013).

2.3 Implementation of Project Grading and Vineyard Creation

Based on a rough chronology of site work provided by NVVE, project grading began in the
summer of 2013 following County approval of the ECP in April of that year. Construction was
projected to occur over two seasons (Year 1, Year 2), each extending from spring (April 1) to
October 1, followed by implementation of site winterization measures for erosion and sediment
control. Planting of the vineyard stock and installation of irrigation infrastructure was projected
for Year 3. NVVE provided some degree of construction observation during the period, which
for Block L/M was extended into the summer of 2015.

Construction of vineyard Blocks K and L/M and the subject channel reach involved the clearing
and grubbing of existing vegetation and excavation of thin surface soils and bedrock to a depth
of 36 inches, plus a 2 ft. keyway extending longitudinally along either side of the notched
bedrock channel where the bases of the rock levees (also referred to in design documents as
“rockery walls”) were formed. The excavated rock and some of the surface soil was then pushed
to the channel margins with dozers assisted by a large bucket excavator to form the quasi stable
rock levees. As the levees were built, imported soil from the Napa River Rutherford Reach
restoration project was emplaced and compacted between the bordering rock levees/walls to
achieve the finished vineyard grades (cited in ISSMND). This imported soil was identified as
Bale loam in the approved ECP. According to the ECP Narrative, roughly 15,000 cubic yards
(cy) of soil was imported and placed during the development of all of vineyard Blocks K, L/M
and N/O. In addition, all-weather gravel roads were completed along the levee crests,
paralleling the modified subject channel, and two culverted road crossings were constructed.
The approved ECP cited one bridged crossing at the upstream end of the modified reach, i.e. at
the contiguous northern boundary of vineyard Blocks K and L/M.

A special notation on Plan Sheet 4- Details indicated that non-woven filter fabric shall be placed
between all RSP (rock slope protection) and earthen material. Based on conversations with the
owners and their consultants, it is clear that their definition of RSP was narrowly prescribed to
apply only to rock lined drainage ditches and not to the rock levees that flanked the subject
channel. This is evident in the depiction of Details 5/4 and 6/4, labeled “Rock Lined Ditch” and
“Rock Lined Channel” on Plan Sheet 4 of the approved ECP. In both of these details, the rock
linings are specifically labeled “RSP”, with the attendant call-outs for “filter fabric”. In other
details related to the construction of rock walls/levees, the labels “RSP”” and “filter fabric” are
absent. The possible absence of filter fabric at the contacts between the rock walls/levees was
cited as an item of concern by the RWQCB staff that conducted the field inspection.

According to Mr. Aspegren, the County was active in its inspection oversight of the project. Mr.
Aspegren also indicated that the County inspectors were accepting of some of the changes to the
ECP implemented during construction, including the higher than designed heights for the rock
levees flanking the subject channel and the associated elevated roadways. The culverted road
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crossings of the subject channel were initially installed to expedite construction equipment
access and material transfers. No explanation was provided by the owners as to why these
crossings were not eventually removed (downstream crossing) or replaced with a clear span
bridge (upstream crossing) per the approved ECP.

In response to County PB&ES objections regarding the constructed project and its variances
from the approved ECP, the owners and the project civil engineer (Napa Valley Vineyard
Engineering, NVVE) filed a revised ECPA for a slightly reduced project with the County on
June 26, 2016. The revised ECP incorporated the constructed changes already implemented to
the approved ECP. The County replied on July 28, 2016 with an Application Completeness
Determination that contained an Exhibit A listing additional documentation required to deem the
application complete. The letter also indicated that the revised ECPA was under review by
County Engineering staff and that those comments would be additional to the ones listed in the
July 28 letter. A deadline of 120 days was set for the owners to submit adequate responses and
supplemental information to achieve a completed application. The County’s NOV was issued
on Sept. 19, 2016.

Prior to the wet winter of 2016-2017, the owners and their consultants complied with ECP
requirements for site erosion control, including seeding, application of broadcast and crimped
straw in vineyard furrows and other disturbed areas. They also responded quickly to the
County’s late inspection of erosion control measures and requested amendments to those
measures where indicated. Furthermore, the owners made post- rain event inspections and
voluntarily submitted inspection reports to the County. Two of these reports are attached for
reference in the Technical Appendix.

On July 12, 2017, the owners resubmitted the revised ECPA, which intended to address
comments received from Patrick Ryan of Napa County Engineering Services, dated May 2,
2017. However, a subsequent Aug. 11, 2017 memo from Ryan confirmed that the County still
considered the revised ECPA incomplete, in part due to their position that the remediation plan
required by the RWQCB’s CAO should be integrated into the ECPA.

As noted in the CAO, the project did not obtain a Section 1602 permit from CDFW. The owners
met on-site with CDFW scientist, Suzanne Gilmore, on July 25, 2016. Based on an internal
project memo, Ms. Gilmore confirmed that the project would have required the 1602 permit and
that CDFW would not have approved the ECP’s proposed channelization of the subject
ephemeral channel.

3.0 HYDROLOGIC AND WATER QUALITY SETTING
As shown in Figure 1, the Bremer winery and vineyard lands lie north-northeast of the Napa
River. The subject channel reach is confluent with an intermittent tributary of Canon Creek

which joins with Canon Creek roughly 0.6 miles south of the project site. Canon Creek
continues due west for approximately 1.2 miles to its confluence with the Napa River.
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Figure 3 is a watershed map showing the tributary area for the subject channel reach at its
confluence with the intermittent Canon Creek tributary. The watershed encompasses an area of
roughly 80 acres. Elevations in the watershed range from approximately 710 ft. NAVD88 at the
confluence to 1,480 ft. along the ridgeline. As noted in the approved ECP, (NVVE 2010-2013),
pre-project ground slopes ranged from 6% to 40%. Mean annual precipitation for the St. Helena
gage (047643, elev. 230 ft. NAVD88) is 34.6 inches (WRCC,wrcc@dri.edu). For the higher
elevation project watershed, the MAP was estimated at 40 inches based on the Sulphur Creek
gaging station data cited in Rantz (USGS 1971, Table 2).

According the US Department of Agriculture’s National Resources Conservation Service
(NRCS) Web Soil Survey, 99 percent of the watershed is composed of the Rock outcrop- Kidd
complex, 50 to 75% slopes (see Technical Appendix). The typical profile of the Kidd complex is
about 14-18 inches of loam atop unweathered bedrock. However, CH observed floodplain soil
depths closer to 6-12 inches. The Kidd complex is categorized as belonging to Hydrologic Soil
Group D, indicating a high runoff potential.

Prior to project development, the watershed was essentially unurbanized and the dominant cover
type was Mixed Chaparral/Scrub, with inclusions of Serpentine Chaparral and Chamise
Chaparral (Botanical Resources Report, Kjeldsen 2011). This continues to be the dominant land
use and cover type in the watershed upstream of the developed vineyard area. A 2008 wildlife
burned roughly 80 acres of the Bremer properties (Wooster 2011). This likely converted some
prior stands of Douglas fir or grey pine to chaparral. Riparian habitat within the project area was
limited to the Canon Creek tributary corridor, which parallels Deer Park Road to the east and
extends up through the winery grounds. The lack of riparian habitat along the subject channel
upstream of the channelized reach was confirmed by CH during its walking inspections and
channel surveys in August and Sept. 2017. The bedrock channel bed, steep gradient and thin
floodplain soils do not support the development of a shallow groundwater table or seasonally
elevated soil moisture levels required for the establishment of riparian species. No vegetation
gradients were observed in the floodplain and hillslope terrain adjoining the narrow bedrock
channel bed.

3.1 Potentially Impacted Beneficial Uses

Beneficial uses are not listed in the Basin Plan for Canon Creek. Beneficial uses listed for the
Upper Napa River above St. Helena include:

» Water supply (agricultural, municipal, and domestic);
* Recreation (fishing, swimming, boating, etc.);

* Navigation;

* Fish migration and spawning;

* Cold and warm freshwater habitats;

* Wildlife habitat; and

* Preservation of rare and endangered species.

Of particular relevance to the potential project impacts on beneficial uses are those related to
sediment yields, including the erosion and transport of fine sediments from steep upland
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tributaries. These sediments reduce the quantity and quality of spawning and rearing habitat in
the River and its tributaries. Hillside vineyards have been identified as one of the principal
sources of fine sediment yield to the Napa River, particularly where upland bedrock units are
relatively soft and more erodible. (Stillwater Sciences and Dietrich, 2002; SF RWQCB 2005).

The Bremer Family Winery Vineyard Inspection Report (RWQCB 2017) identified ash-flow
tuffs as the primary geologic unit in the project area. The Napa River Sediment Total Maximum
Daily Load Technical Report (RWQCB 2005) classified this volcanic unit as moderately to
highly erodible.

4.0 PEAK FLOW RATES AND HYDROGEOMORPHIC ASSESSMENT

4.1 Peak Flow Rates

Flow estimates for the stream were performed using the USGS Flood Frequency Method (Rantz
1971) using the following general equation:

Q; = KA°P?

where Q = peak discharge (cfs), t = recurrence interval (years), A = drainage area (sq mi), P =
mean annual basinwide precipitation (in), and K, a, and b are all empirically derived

coefficients/exponents.

The equations used to calculate each of the five recurrence intervals are as follows:

Recurrence Interval Multiple regression equation
2-year 0.069A%913p1-96°

5-year 2 7\0-925p1.206

10-year 7.38A0922p0928

25-year 16.5A0912p0-797

50-year 69.6A%847p01L

The peak discharge levels computed using the above equations were plotted on arithmetic
probability paper per Rantz and a best-fit curve was fitted through the plotted points and
extrapolated to estimate the 100-year peak discharge. Final peak discharge values used for the
hydraulic and geomorphic analyses were extracted from the fitted curve for each of the
recurrence interval flood events. The peak flow computations are attached in the Technical
Appendix).
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The design peak flow rates for assessment of the pre-disturbance channel are:

Recurrence Interval | Peak Flow (regression equation) Peak Flow (fitted curve)
(cfs) (cfs)
2-year 18.4 18
5-year 25.2 26
10-year 33.5 36
25-year 47.2 52
50-year 79.3 66
100-year 81

4.2 Hydrogeomorphic Assessment
4.2.1 Field Survey of Subject Channel Upstream of Disturbed Project Reach

CH Principal William Vandivere, and staff hydrologist, Jake Kramarz, conducted a walking
survey of approximately a 150 ft. reach of the subject channel, upstream of the northern
boundary of Blocks K and L/M, i.e. upstream of the disturbed channel reach. The objective was
to note channel hydraulic and geomorphic conditions, floodplain vegetative roughness, changes
in valley/channel cross-section and the character of the channel bed substrate and floodplain
soils. Photos were also taken for inclusion in the assessment report.

In addition to the field inspection, Vandivere and Kramarz surveyed two channel cross-sections
using an automatic level. The first section XS-1 was surveyed at a point about 100 ft. upstream
of the upper culverted roadway crossing where the channel and its adjoining floodplains were
relatively broad. According to project landscape architect, Greg Nowell, this channel sub-reach
was much closer in character to the lower disturbed reaches. A second cross-section XS-2 was
also surveyed. This section was taken roughly 40 ft. upstream of the same roadway crossing in a
narrower, more confined portion of the channel. This cross-section was not evaluated further
since it was unrepresentative of the disturbed channel reaches within the project area.

Photos 1-4 in the attached Photo Log describe the existing (Aug.-Sept 2017) condition of the
subject channel in the undisturbed reach upstream of the north project boundary (Blocks K, L/M)
as observed and surveyed by CH. Pertinent hydrogeomorphic features of the channel include
the following:

e Channel form is a steep bedrock cascade with mostly low steps and minimal or no pools
below the steps;

e A low-flow section, with a bottom width of roughly 4 ft., eroded into the bedrock channel
bed and flanked by flood terraces composed of thin soils (6-12 inches thick) atop
bedrock;

e Bed material other than the bedrock itself is absent within the low flow channel section,

except for occasional large boulders transported during historic rockslide or other
infrequent mass wasting events. i
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e A dominant and xeric streamside vegetal community of chamise/chaparral, including
variable density brush and near continuous surface cover- no identifiable riparian
vegetation was observed along the surveyed reach;

e Inatransition zone upstream of the project’s upper culverted roadway crossing, the
channel steepens further while the valley floor and the channel’s floodplains narrow
considerably.

4.3 Hydraulic and Geomorphic Analyses

Pre-project topographic mapping was conducted for the project by Michael Brooks and
Associates (2005). Due to scaling and the minimal refinement of the survey within the actual
channel corridor, CH staff conducted a cross-section survey of the undisturbed channel upstream
of the Block K, L/M northern boundary in a sub-reach that Greg Nowell, the project landscape
architect, indicated was most similar to the pre-disturbance channel morphology.

To determine the hydraulic and geomorphic characteristics of channel flows through the subject
channel reach, the 2-year and 100-year peak discharges (18 and 81 cfs, respectively) were
assessed using Hydraflow Express (AutoDesk). The 2-yr. peak discharge is a surrogate for the
bankfull discharge, or channel forming discharge, which typically exhibits a statistical recurrence
interval of 1.5- 2 yrs. The flow stage reached during this event is also usually a good indicator of
Ordinary High Water (OHW), the level used by the US Army Corps of Engineers (USACE) to
define their jurisdiction in Waters of the U.S. The 100-yr. peak discharge (1% risk of occurring
in a given year) is typically referenced for purposes of flood control function and is usually the
highest risk event evaluated for basic flood control infrastructure, aside from dam and reservoirs.

Three pre-disturbance and/or existing off-site channel cross sections were selected to represent
the flow characteristics through the project channel reach: XS 1, located roughly 100 ft.
upstream of the project reach, i.e. upstream of the upper culverted road crossing (the field
measured cross section, described above); XS C-C’, located at Station 1 + 30.00 (referencing
thalweg stationing on the pre-disturbance topo) which is between the culverted road crossings
and where the channel was bi-furcated; and XS G-G’ at Station 3 + 40.00 (pre-disturbance topo)
which is positioned in roughly the middle of the lower sub-reach where a single thread channel
previously occurred.

For the modeled cross-sections derived using the pre-disturbance topographic surface in
AutoCAD, the stream slope was estimated using the surface. For the field derived cross-section,
XS-1, the slope was of the stream segment was measured in the field. The Manning’s-n value
used for the incised low-flow channel was 0.02, while a value of 0.03 was used for the flanking
terraces/floodplains. The chaparral occupying the terrace and floodplain areas consisted of some
discontinuous brush and low grass. The in-channel ‘n’ value was estimated based on typical
values cited in the engineering literature (e.g. Chow 1959) and on professional judgement.
Alternate approaches to Manning’s n estimation for steep mountain streams, such as the Jarrett
equation, were not used due to the lack of true step-pool morphology, smooth bedrock surfaces
defining much of the channel reach, and typically infrequent and/or minor step heights. Given
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this bedrock channel morphology, supercritical flow could be expected to occur even along the
natural channel. The channel cross-sections within the disturbed project reach are shown in
Figure 6 and on the HydraFlow computation sheets attached in the Technical Appendix. Cross-
section XS-1 is shown on the HydraFlow computation sheet.

Table 1 cites the results of the HydraFlow hydraulic analysis for the pre-disturbance, subject
channel, including computed values for basic hydraulic and geomorphic parameters. Selected
parameters included mean flow velocity, flow depth and xs area, top width, width/depth ratio and
bed shear stress.

Table 1. Selected Hydraulic Parameter Values for the Bremer Ephemeral Channel (Blocks
K, L/M) for the Pre-Disturbance Site Condition- 2-Yr. and 100-Yr. Peak Discharges

Discharge Manning Normal Top Width/Depth Flow Velocity Hydraulic ~ Shear Sediment

s'n' Depth  Width Ratio Area Radius  Stress 1/ Mobilization
(R) Size 2/
(cfs) (ft) (ft) (f2)  (fs) (f)  (b/f2) (i)
XS-1 (US of Proj.
Reach)
S=8.62%
Q2 18 0.02 0.48 4.6 124 169 107 0.35 1.86 7.8
Q100 81 0.023 1.14 8.6 N.A. 581 139 0.63 3.39 24
XS C-C' (Sta.1+30)
S=6.07%
Q2 18 0.02 027 17 3/ 80 3/ 4.18 4.3 0.15 0.56 14
Q100 81 0.023 047 501 N.A. 1265 6.4 0.25 0.96 2.9
XS G-G' (Sta.3+40)
$=6.43%
Q2 18 0.026 027 202 101 3.97 4.5 0.2 0.8 2.4
Q100 81 0.028 057 307 N.A. 1149 71 0.37 15 5.9

1/ = yRS, where y= unit wt. of water (62.4 Ib/ft3)

2/ Figure 11.4, Fluvial Processes in Geomorphology, Leopold et al. 1964.

3/ Top width estimated for main low flow section; inordinately high value for W/d ratio due to breadth of
the larger of the two low-flow sections, only one of which is likely to convey flow during the 2-yr. flood.

Since the computations were performed using Manning’s equation, backwater influences were
not modeled along the reach. Given the steep channel slopes and relatively wide and shallow
cross-section throughout the pre-disturbance channel reach, backwater influence would be highly
unlikely.

The bed shear stress values in Table 2 were calculated as the product of the specific weight of
water, the hydraulic radius and the channel slope. Mobilization size was determined using an
empirical relationship between bed shear stress and the initiation of motion for various
particle/sediment sizes (Leopold et al.,1964). Mobilization size simply presents an estimate of
the maximum sediment size that can be moved by a given design discharge.
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The modeled flow velocity for the bankfull (2-yr.) peak flow, 10.7 fps, was high for the upstream
cross-section (XS-1) due to its extremely steep slope and more incised low flow notch. The
estimated Manning’s ‘n’ value for the irregular bedrock steps might have been lower than the
actual value. A higher ‘n’ value would have decreased the computed velocity. The 100-yr. flow
velocity was similarly elevated. Velocity values for the cross-sections extracted from the
topographic model surface were more in line with typical values for natural channels, ranging
from approximately 4 fps to 12 fps for the 2-yr. and 100-yr. peak flows, respectively.

Bed shear stress values are directly proportional to the channel slope for the assumed uniform
flow condition, so the steeper upstream reach represented by XS-1 yielded higher values than the
downstream cross-sections with correspondingly larger mobile sediment sizes. In the
downstream sub-reaches, the mobile sediment sizes indicated stream power sufficient to move
only loose soil, gravels and small to medium size cobble. Larger material could become mobile
if the channel section were severely constricted by the constructed rock levees.

The subject ephemeral channel conforms most closely to either an A1 (XS-1 sub-reach) or B1
(XS C-C’ and XS G-G’) stream type per the Stream Classification System (e.g. Rosgen 1996).
The inordinately high width-depth ratios computed for the lower sub-reaches suggest that the
drainage functions more like a broad bedrock swale than a defined channel. Regardless,
sediment discharged to any of these drainage reaches is efficiently conveyed downstream due to
the steep valley slopes and bedrock channel bed, both of which minimize any opportunities for
deposition.

5.0 CHANNEL IMPACT ASSESSMENT
5.1 Overview of Project Impacts

Implementation of the access roads and vineyard blocks resulted in substantial impacts on the
form and function of the subject channel that separates vineyard Blocks K and L/M. Specific
channel impacts included the following:

e Encroachment or elimination of the channel floodplains by rock levee and access road
construction, and subsequent collapse of rock and other fill materials onto the remaining
channel bottom;

e Burial of portions of the pre-disturbance low-flow channel section where either the
original channel was bi-furcated (contained two thalwegs) or the new straighter
alignment did not follow the irregular alignment of the original channel,

e Installation of two unauthorized culverted road crossings- the upper crossing was shown

on the approved ECP as a clear span bridge crossing and the other did not appear on the
ECP;
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e Backfilling of the constructed rock levee structures with jetted soil, without inclusion of
coarser material at the outboard face of the rocked bank along the channel edges to
minimize winnowing of fines through the large voids in the rock revetting; and

e Removal of a substantial swath of chamise/chaparral vegetation formerly flanking the
channel (note: the project biological resources report did not identify any riparian
vegetation or habitat along the subject channel);

Other project impacts stemming from changes made to the approved ECP during construction
that did not directly affect the subject channel included:

- Amendments to the Block configurations and/or boundaries;

- Improvement of much of the pre-project roadway to all-weather road, instead of new road
construction, which reduced the loss of oak trees;

- Adjustment of the location of the main stormwater detention basin further downslope
along an adjoining swale without increasing its size proportional to the added drainage
area; and

- Asevere reduction in the accessibility of the channel corridor to wildlife, due to culverted
roadway construction and outside perimeter fencing.

The owners attempted to address some of the above indirect (i.e. non-channel) project impacts
through the submission of the as-built project plan and related documentation as part of an
application for an amended ECP. As noted above, while the application process moved forward
somewhat in 2016-2017, the County placed further processing on hold until the CAO and an
acceptable channel remediation plan was approved.

5.2 Quantification and Characterization of Channel Jurisdictional Impacts

Fill discharges to the subject channel in the context of jurisdictional waters of the U.S. and/or the
State were estimated using geo-referenced and superimposed pre-project and as-built
topographic mapping provided by NVVE, the project civil engineer. Due to the lack of
topographic refinement along the channel bottom, CH also conducted field measurements of the
bottom width at seven cross-section locations along the disturbed project reach. These
measurements of bottom width enabled refinement of the 3-D fill volumes delineated in
AutoCAD Civil 3D. Along much of the channel alignment, additional material was observed
that appeared to stem from pocket collapses of unstable rock from the exposed outer slopes of
the rock levees. This could have occurred as a result of the wide range of rock sizes from large
cobble to 6-8 ft. diameter boulders dozed into place along the channel margins. The uneven
faces of these outer levee side slopes made accessing the channel bottom difficult and risky. In
most cases, the measured bottom width did not consider the collapsed material, unless the extent
of the material was fully contiguous with the levee toe.
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Figures 4- 6 show the pre-project and post-project/as-built plan, channel longitudinal profiles and
cross-sections, respectively. The as-built grading plan in Figure 4 includes nine channel cross-
sections, labeled A-A’ through I-1” with station designations corresponding to the channel
thalweg. Two of the nine cross-sections were taken at the culverted road crossings, where the
road fills extended across the entire channel and its floodplains. Figure 4 also shows the
delineated lateral extents of the 2-yr. and 100-yr. floodplains. The process of graphing these
flood boundaries is described below.

As depicted by the nearly coincident longitudinal profiles in Figure 5, the post-project channel
bed was retained for the most part. It is likely that the minor divergences that are evident occur
where the as-built channel alignment negotiates a previous dual thalweg or the straighter project
thalweg replaced a segment of irregular (i.e. bending) pre-project thalweg. Both the pre-project
and as-built thalwegs are shown in Figures 4 and 6. The most obvious divergences from the
original thalweg alignment occur at the mid-reach road crossing (Station 1+75), in the vicinity of
the main channel bend (Sta. 2+30 to 3+80). Downstream of Sta. 3+80, the as-built thalweg is
more consistently aligned with the pre-project thalweg. It is in this lower reach of the project
that the channel approaches or exceeds the 10 ft. bottom width prescribed in the approved ECP.

The 2-yr. and 100-yr. flood extents used to estimate the boundaries of encroaching fill at each of
the nine channel cross-section were determined as follows:

For the 2-yr. extent- The flow top width of 4.6 ft. derived from the HydraFlow open channel
flow computation for the 2-yr. peak discharge at CH cross-section XS-1 was referenced as a base
metric. This value was rounded up to 5.0 feet and served as an initial estimate of the flood
extent. Each of the pre-project cross-sections was then assessed for geomorphic characteristics,
particularly grade breaks that were roughly coincident with the 5 ft. top width estimate. In this
manner, the bounded polygons of fill were constructed in CAD and are represented in plan view
in Figure 4. In some cases, consideration of the geomorphic indicators resulted in unequal
floodplain offsets from the pre-project thalweg.

For the 100-yr. extent- Similar to the procedure noted above, the base estimates for the 100-yr.
flood extent were taken from the HydraFlow analysis for the three representative channel cross-
sections. The estimates 100-yr. flow top widths ranged from roughly 9 ft. (XS-1) to 30-50 ft. at
XS C-C’ (Sta. 1+30) and XS G-G’ (Sta. 3+40), respectively. At XS C-C’, the pre-project
channel exhibited dual thalwegs, so barring backwater influences, flow would have been broader
and more shallow. Accordingly, when assigning a 100-yr. flood extent, the geomorphic cross-
section indicators were considered along with the pre-disturbance presence of either the single or
dual thalwegs. The resulting assigned 100-yr. floodplain extents are shown on each of the cross-
section in Figure 6.

The estimates of project fill (surface area, volume and length) encroaching into the OHW (2-yr.)
and 100-yr. pre-disturbance flood levels computed via the above process in AutoCAD Civil 3D
are listed below in Table 2. The fill placed within the OHW (2-yr.) channel area represents
unpermitted discharge to jurisdictional waters of the United States and waters of the State of CA.
The State could assert additional jurisdiction over filled portions of the floodplain, depending on
how riparian vegetation and habitat is defined.
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Table 2: Bremer Ephemeral Channel and Project Area (Blocks K-EE) Impact Quantities
Impact Type/Parameter

Surface Area Cut Volume Fill Volume Total Net Vol.  Total Lengtk
ft? ac. cy. cy. cy. ft.
OHW- 2 Yr. Channel Extent 4,958 0.11 26 628 602 <Fill>
100-Yr. Channel Extent 12,491 0.29 39.1 1,750 1710 <Fill>
Total Project Area (Blks K-EE) 688,559 15.81 2,439 91,227 88788 <Fill>
Channel Length
Culverted 134.5 0.003 68
Partially Filled - 482

Note that the “Total Project Area” quantities include all graded vineyard areas, including
hillslopes. The net quantities listed for each of the impact types are based on the pre-excavation
topography and post-project finished grades and do not account for repurposing of much of the
excavated hillslope (primarily ripped bedrock) material as rock walls or levees. Net fill
quantities within the channel environs were not broken down into material types due to the
unknown extent of interstitial fill placed within the rock walls/levees. A ballpark estimate for
soil and gravel fills for interstitial fill and roadway surfacing (at the culverted crossings) is 10%
of the net total volume quantities cited.

5.2.1 Project Impacts on Channel Function

Project impacts on the subject channel occur as both physical restriction in channel area and
alteration of the channel flow characteristics during and immediately following rainstorms. The
extent of these impacts on stream flow characteristics will depend on the magnitude of the storm
event, with proportionally increasing effects as storm magnitudes (i.e. recurrence intervals)
increase. For moderate to higher magnitude events, the constriction in the channel cross-section
and the presence of random large and small material along the remaining channel bottom will
produce deeper and very turbulent flows that will efficiently winnow interstitial sediment (fines
and coarser material) from the rock levees. Given the steep channel gradient, most of these
sediments will be easily transported out of the reach and onto the floodplain of the Canon Creek
tributary, and possibly further downstream.

If left in its current condition, unstable portions of the remaining rock levees could fail. It is
unlikely that channel flows would trigger these failures, which appear to result from gravitational
collapse rather than movement by the relatively minor flows conveyed by the reach. No
geotechnical analysis of rock wall/levee stability has been conducted to our knowledge.
Therefore, we cannot speculate on potential impacts from vehicular or larger equipment loading
of the gravel roadbeds atop the levees on rock wall/levee stability.
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