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Date: September 1, 2018 Project Number: 1269

Owners: Parker Berg & Carrie Jordan Project Name; Engineering Geologic
Report
Location: 12575 Buck Mtn Rd APN: 210-131-021
Dinsmore, CA
Introduction

Trinity Valley Consulting Engineers, Inc. (TVCE) was secured by Parker Berg and Catrie
Jordan (client) to evaluate the existing conditions for the above referenced parcel, The
client is seeking permitting for existing grading, improvements to existing grading, and
proposed mitigation plan at applicable sites. The following is an outline of our findings and
recommendations,

Project Site Location

The project site is located approximately 4.8 miles southeast of Dinsmore, California,
where access is provided from Burr Valley Road via California Highway 36 (see
Attachment 1 for Location Map and Attachment 2 for Site Map). Latitude and Longitude
of the project site is 40.4228° N and -123.5928° W. The parcel is approximately 40 acres
in size (Parcel Map Book 210 and Page 13). The project parcel is largely thick
deciduous/coniferous forest and open grassy prairies with a network of roads that provide
access to several landings. The parcel is zoned Residential Agriculture (RA) under the
County of Humboldt zoning code. Surrounding the parcels are primarily zoned Residential
Agticulture (RA). The approximate site elevation of the project site is from approximately
3,600 to 3,860° above mean sea level. Ingtess/egress is provided from a private drive from
Buck Mountain Road that becomes USFS Road 1NO08 via Burr Valley Road.

Project Site Geology

The subject property is mostly undeveloped besides residence, pre-existing access roads,
agricultural landings, and appurtenant structures, Slopes on site in general are slightly
inclined (approximately less than 15% to greater than 50%), with a southwestern aspect
towards the Little Van Duzen River. Dairy Creek, a Class II watercourse, amongst other
Class III watercourses bisect the project parcel.

The project site is mapped within a broad headwall amphitheater Quaternary landslide
(Qls) along Buck Mountain which is described (McLaughlin et al., 2000} as soils deposited
from downslope movement resulting from mass wasting and is widespread. Mass
movement is common in all terranes, especially in shear zones, mélange, and schistoic
units. The underlying geology are of the Central Franciscan belt (eml).
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The underlying bedrock of the Central belt of the Franciscan Complex in this region is
characterized as a “mélange,” a chaotic mixture of heterogencous rock blocks entrained
within a highly sheared argillaceous matrix. Slope stability in this geologic environment is
dictated by the distribution of rock blocks, which form resistant uplands. The intervening
low-strength matrix material is highly moisture sensitive, and is frequently subject to
earthflow deformation, Much of the landscape throughout the region is subject to lumpy,
hummocky geomorphic conditions indicative of extensive earthflows. The extensive
prairie-covered terrain in the region is typically associated with areas underlain by flowing
clay-rich, mélange matrix.

Active sliding was observed within the project parcel, primarily concentrated along the
steep inner gorges of Dairy Creek. In addition, extensive earthflow complexes were
observed, partially persisting within the open grassy areas of the northern portion of the
parcel. Small failures were observed within graded areas and will be discussed in greater
detail in continuing sections. No active faulting was observed.

The project parcel is approximately 0.25 miles from the Mule Ridge fault of the Eaton
Roughs fault zone (Fault ID # 17). The Mule Ridge fault is considered a Quaternary-age
fault by the State of California, with the last surface rupture within the fast 1,600,000 years.
The Mule Ridge Fault starts one and one half miles northwest of Dinsmore and runs south
east 32 miles to the Round Valley Reservation. The slip-rate of the Mule Ridge fault is less
than 0.2 mm per year with a strike angle of approximately 327°.

Based on the rock units underlying the large mapped Quaternary landslide (McLaughlin et
al., 2000), mapped as a fault contact, practicing geologists in this area consider these fault
contacts to be inactive at present time. These fault contacts were mapped as dotted lines on
a geologic map due to the fault contacts being obscured by the Quaternary-aged earthflow
deposit. The Mule Ridge Fault is therefore not penetrating through these deposits, thus
indicating these contacts have not moved prior to formation of the earthflow and due to the
inactivity makes it unlikely that these faults have any likelihood of future activity under
the present tectonic framework. :

Proposed Project

The proposed project for this site is to petform a general soils investigation as needed to
provide recommendations and evaluate existing and proposed grading. All anticipated
grading and erosion control features will meet the grading requirements of the County of
Humboldt. Improvements where necessary to existing access roads may be warranted and
will be included in the grading plan in a separate report,

Seoil Conditions

A field investigation was conducted by TVCE at this site on June 13, 2018. This
investigation consisted of site observations and general observations of the area of the
existing development. Soil observations were field-logged and classified in general
accordance with ASTM D-2488 visual-manual procedures. Cut walls and shallow hand

TIYGET ENGINEERING GEOLOGIC REPORT
A APN 210-131-021




dug excavations were utilized to infer soil and bedrock types. Soils observed within the
area of the existing grading were clayey gravels (GC) and clayey sands (SC). Weathered
bedrock was encountered throughout the site, primarily comprised of metasedimentary
rocks.

Site Locations

Site #1 — Landing to be removed (40.424239° N, -123.590931° )

The location of the landing is along the northeastern portion of the project parcel. Presently,
this site is occupied by a terraced landing that is presently unoccupied and occupies
approximately +0.46 acres. For the development of the landing, approximately 700 cubic
yards (CY) of materials had been excavated. The site was developed in the fall of 2017,
without authorization.

Adjoining slopes based from the County of Humboldt GIS data are approximately 15 to
50%. Based from the topographic survey, the landing fill slopes range from 1:1 to 1.6:1
(h:v), where cut slopes range from 0.8:1 to 1:1. During the site visit, we observed multiple
failure surfaces associated with the unauthorized grading. A shallow rotational-
translational slide complex was observed above the upper most terrace cut bank, which is
approximately 0.07 acres in size, where approximately 400 CY of materials have been
mobilized. Groundwater was observed discharging from the cut bank where the toe of the
slide is oriented. Adjacent to the slide mass to the east, a cut bank slump has developed
where groundwater is discharging from the cut bank, where approximately 10 CY has been
displaced.

It is proposed to remediate this site by returning the existing grading to the original
configuration. All fill will meet the standards outlined in the Recommendations section.
The proposed grading activities will disturb approximately £0.89 acres. Approximately
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3,000 CY of earthwork quantities are expected. This site will also receive cut material from
the adjoining pond site and are included in the previously mentioned quantities.

Any new bare earth will be covered with straw and seeded, where perimeter and erosion
controls measures will be utilized as needed.

Inspection of the keyway subgrade and engineered fill by a qualified professional will be
required. At the project termination, the client shall contact a qualified professional to
conduct a final inspection of the grading activities and approve erosion and sediment
control installation.

Site #1 — Landing to mitigated (40.423999° N, -123.592582° w)

The location of the landing is along the northern portion of the project parcel, adjacent to
the previously discussed landing. Presently, this site is occupied by a two-tiered landing
that is presently unoccupied and occupies approximately £0.75 acres. For the development
of the landing, approximately 2,200 cubic yards (CY) of materials had been excavated. The
site was developed in the fall of 2017, without authorization. The landing is situated
between the headwaters of two Class III watercourses, where grading activity has
encroached into the Streamside Management Areas (SMA) of both of these watercourses.

Adjoining slopes based from the County of Humboldt GIS data are approximately 15 to
50%. Based from the topographic survey, the landing fill slopes range from 1:1 to 2:1,
where cut slopes range from 0.5:1 to 1:1. During the site visit, we observed multiple failure
surfaces associated with the unauthorized grading. Two slumps within the cut bank were
observed with groundwater discharging from the cutbank that is discharging a top of a
confining layer. A large rill was formed on the outboard slope due to overland flow and
uncontrolled drainage. An unstable area was noted to the west of the landing area, where
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the adjoining Class IIT watercourse on the western edge qualified as the boundary of the
unstable area,

It is proposed to mitigate the landing by reconfiguring the existing landing by recontouring
the outboard edges of the landing, stabilizing the cutslope and failure surfaces with rock
slope protection (RSP), and expanding the upper landing deck to encompass the lower
portion and sloping (2%) the landing surface towards a drainage structure ((P) 12” Drain
Pipe) that will discharge to velocity dissipater with a vegetated bioswale. Approximately
600 CY of RSP will be used to armor the cut bank to increase the factor of safety and
minimize future slope failure. A four (4) inch perforated toe undetdrain with non-geotextile
and drain rock shall be installed the length the RSP wall, Approximately 1,300 CY of
materials will be graded and 0.69 acres will be disturbed.

There will be a total of 5,720 SF (245 LF) of temporary and 400 SF (21 LF) of permanent
riparian disturbance associated with recontouring and stabilizing the landing.

Any lake and streambed alterations will require additional permitting by local, state and
federal agencies.

Any new bare earth will be covered with straw and seeded, where perimeter and erosion
controls measures will be utilized as needed.

Inspection of the keyway subgrade and engineered fill by a qualified professional will be
required. At the project termination, the client shall contact a qualified professional to
conduct a final inspection of the grading activities and approve erosion and sediment
control installation,
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Site #2 — Existing Agricultural Landings and Rainwater Catchment Impoundment
Structure (40.945428° N, -123.685239° W)

The location of Site #2 is within the west-southwestern portion of the project parcel. The
existing clearing is comprised of a two-tiered landing, a small landing that contains a 35
foot by 75 foot greenhouse, and an approximate 155,000 gallon rainwater catchment
impoundment. These features were completed without county authorization. For the
development of these features, approximately 1,500 cubic yards (CY) of materials had been
excavated. Approximately 1.12 acres have been disturbed relating to the development of
these features. Site development based from historical imagery (Google Earth) began
between 2005 and 2009, where the 2016 imagery set illustrates present-day conditions. A
Class III watercourse bisects Site #2, where an access road and small two-tiered landing
encroaches the SMA.

The topography within the site area range from 5 to 30% (County of Humboldt GIS).

In addition to existing site improvements, the client has agreed to re-grading the existing
impoundment structure, due to uncertainty of compaction standards, embankment
geometries and lack of keyway. A 280,000-gallon (0.86 acre-feet) impoundment structure
is proposed to replace the existing structure and will be employed for agricultural and fire
protection purposes. The footprint of the proposed structure will be approximately 150 feet
by 50 feet with a depth of 10.5 feet.

All proposed inboard and outboard slopes will be 2:1, unless otherwise noted (refer to
TVCE grading plan). All slopes will be mechanically compacted as outlined within the
Recommendations section. The maximum fillslope will be approximately 7 feet and will
have a keyway. Please review Attachment 3 — Technical Memorandum Slope Stability
Analysis for the justification of embankment design. There will be approximately 2,500
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cubic yards of materials excavated, however 60 CY will be used as fill materials for the
embankment and the remaining used as fill at Site #/. Approximately 0.34 acres will be
disturbed during grading activities. A 24-mil reinforced polypropylene with non-woven
fabric underlayment will be installed within the catchment structure in increase slope
stability.

The proposed spillway will be a rock lined spillway with rock slope protection and will
discharge into a vegetated bioswale adjacent to the proposed structure, The proposed
trapezoidal geometry of the spillway will be 6 feet (Ltop) by 4 feet (LBotom) by 2 feet
(Depth), comprised of 6 inch to 12 inch mixed angular rock with non-woven geotextile
underlain. Beyond the bioswale, discharge will continue through an upgraded 18 inch
culvert (replacing existing 12 inch culvert). An upland berm will be installed to eliminate
the upland hydrologic connectivity, and will bifurcate sheet flow around the proposed
structure.

There will be 30 SF (30 LF) of temporary disturbance and 25 SE (6 LF) of permanent
riparian disturbance associated with culvert upgrade.

Any lake and streambed alterations will require additional permitting by local, state and
federal agencies,

Any new bare earth will be covered with straw and seeded, where perimeter and erosion
controls measures will be utilized as needed.

Inspection of the keyway subgrade and engineered fill by a qualified professional will be
required. At the project termination, the client shall contact a qualified professional to
conduct a final inspection of the grading activities and approve erosion and sediment
control installation.
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Site #3 — Existing low water crossing (40.421706° N, -123.592832° W)

The location of Site #3 is located on Dairy Creek, a Class II watercourse, along the project
parcel seasonal access road to the cultivation area from the parcel residence. At this
location, there is an existing rock ford low water crossing. The existing crossing does not
meet the requirements outlined in Cafferata et al. (2017) for watercourse crossings for
passage of 100-year flood flows.

Based on the hydraulics inferred from USGS Streamstats (2018) for this crossing, it is
estimated the 100-year peak flood discharge would be 530 ft*/sec (CFS). We utilized the
California Department of Forestry and Fire Protection (2017) spreadsheet for the Rock-
armored crossing riprap design (See Attachment 4 — Hydraulic Caleulations) to determine
crossing geometry and rock type needed. The rock chute width of the rock-armored
crossing was approximated at 35 feet, based on existing stream geometries. Based on chute
geometry and Qioo, the rip rap rock size (Dso) that will be used will ranges from 2.75 feet
to 4.1 feet in diameter. Approximately 150 CY of rip rap will be utilized as fill for the
structure. Approximately 0.03 acres (38 LF) will be disturbed associated with the
installation of the upgraded rock armored crossing. New permanent riparian disturbances
of 800 SF (23 LF) are expected for the crossing upgrade. Minor grading will be necessary
to key the RSP and placement of the rock chute within the streambed and roadway (~55
CY earthwork quantities).

In addition, rock slope protection will be utilized to armor the river-left bank (looking
upstream) to protect the access road and to prevent channel diversion once the armored
crossing is installed. Approximately 150 CY of rip rap will be utilized as fill for the
structure. The rip rap rock size (Dso) that will be used will range from 1 foot to 1.5 feet in
diameter. Approximately 300 SF (48 LF) will be disturbed associated with the installation

TVETE ENGINEERING GEOLOGIC REPORT

% APN 210-131-021



of the upgraded rock armored crossing. Minor grading will be necessary to key the RSP
into the stream bank.

Any lake and streambed alterations will require additional permitting by local, state and
federal agencies.

Any new bare earth will be covered with straw and seeded, where perimeter and erosion
controls measures will be utilized as needed. The access road shall be rocked 100 feet in
either direction of the centerline of Dairy Creek with 2 inch minus base rock.

Inspection of the keyway subgrade and engineered fill by a qualified professional will be
required. At the project termination, the client shall contact a qualified professional to
conduct a final inspection of the grading activities and approve erosion and sediment
control installation.

Site #4 — Existing pond (40.421706° N, -123.592832° )

The location of Site #4 is located between Site #3 and the onsite residence. For the
development of this structure, approximately 300 cubic yards (CY) of materials had been
excavated. Approximately 0.19 acres have been disturbed relating to the development of
this structure. Site development based from historical imagery (Google Earth) occurred
prior to 1993. A Class III watercourse (discharge from Site #5) is adjacent to the northern
portion of the pond area.

The topography within the site area range from 30 to greater than 50% (County of
Humboldt GIS). Based from the topographic survey, the pond inboard geometry is sloped
at approximately 1.5:1, where outboard slopes range from 1.5:1 to near flat. The depth of
the pond is no greater than 4 feet deep. The approximate storage capacity of the structure
is 25,000 gallons (0.08 acre-feet). Cutbank seepage from an adjoining road cut along the
access road is channeled into an inboard ditch and directed toward the structure. During
the site visit, we observed the southwestern portion of the pond had minimal freeboard and
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was allowing discharge over the fill slope. The existing spillvay was found to be
inadequately armored, where discharge from the pond during the wet season appeared to
be causing headcut erosion.

It is proposed to regrade the outboard edge of the pond area where the water discharging
over the fillslope. There will be approximately 0.02 acres (870 SF) of temporary
disturbance associated with these activities, with approximately less than 50 CY of
materials recontoured.

In addition, the spillway shall be upgraded, the proposed trapezoidal geometry of the
spillway will be 4 feet (Ltop) by 2 feet (LBotom) by 2 feet (Depth), comprised of 6 inch to
12 inch mixed angular rock with non-woven geotextile underlain. The base level of the
spillway will reduced by approximately one foot reducing overtopping the outboard edge.
The spillway installation will relate to approximately 80 SF of permanent disturbance (20
LF) with less than 10 CY of earthwork, where 3 CY RSP will be placed.

Any lake and streambed alterations will require additional permitting by local, state and
federal agencies.

Any new bare earth will be covered with straw and seeded, where perimeter and erosion
controls measures will be utilized as needed.

Inspection of the grading by a qualified professional will be required. At the project

termination, the client shall contact a qualified professional to conduct a final inspection of
the grading activities and approve erosion and sediment control installation.

Site #5 — Existing pond (40.421732° N, -123.591860° W)

The location of Site #5 is located adjacent to the onsite residence. For the development of
the structure, approximately 766 cubic yards (CY) of materials had been excavated.
Approximately 0.37 acres have been disturbed relating to the development of this structure.
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Site development based from historical imagery (Google Earth) occurred prior to 1993, A
Class 11 spring is adjacent to the northeastern portion of the pond area and discharges into
the pond. It appears the pond is placed within a historical logging landing.

The topography within the site area range from 30 to 50% (County of Humboldt GIS).
Based from the topographic survey, the pond inboard geometry is sloped at approximately
1.5:1, where outboard slopes range from 1:1 to nearly flat. The inner geometry of the pond
is “terraced”, where the outboard portion of the pond is the shallowest portion, where the
deeper portion of the pond cut into the hillslope, in a “swimming pool” fashion. The depth
of the pond ranges from 2.5 to 8 feet deep. The approximate storage capacity of the
structure is 90,000 gallons (0.28 acre-feet). Based on the age of the grading, multiple
episodes of cyclic loading from histerical seismic events, lack of observable instabilities
and downslope springs, the heavily vegetated outboard slope leading towards Dairy Creek,
the pond appears stable under static conditions,

It is proposed to upgrade the spillway, by replacing the existing 10 inch culvert with an 18
inch culvert with velocity dissipation. There will be approximately 105 SF (70 LF) of
temporary disturbance associated with the culvert upgrade. There will be approximately
13,5 SF (4.5 LF) of permanent impact and placement of 3 CY of 6 inch to 12 inch mixed
diameter angular rock placed for culvert velocity dissipation installation.

Any lake and streambed alterations will require additional permitting by local, state and
federal agencies.

Any new bare earth will be covered with straw and seeded, where petimeter and erosion
controls measures will be utilized as needed.

Inspection of the grading by a qualified professional will be required. At the project
termination, the client shall contact a qualified professional to conduct a final inspection of
the grading activities and approve erosion and sediment control installation.
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Site Soil Evaluation

Conservatively, site soils will yield a bearing pressure of two thousand (2000) psf for
vertical bearing and one hundred and fifty (150) psf/ft for lateral bearing (2016 California
Building Code, Table 1806.2).

Total settlement will be less than 1 inch, and anticipated differential settlement will be less
than % inch,

Seismic Considerations and Flood Considerations

A segment of the Eaton Rough fault passes within 0.25 miles of the project site to the east.
The site does not lie within an Alquist-Priolo zone.

The following coefficients shall be used for seismic design (See Attachment 5 for USGS
Seismic Hazard Data).

Site Class C
- Mapped Spectral Response Accelération (shorf), S =~~~ 71 495 7 ST

Mapped Spectral Response Acceleration (1-sec), Sy 0.656 g

Site Coefficient, F,: 1.0

Site CoefTicient, Fy: 1.3

Acceleration Spectral Response (short), Sps: 0.996 g

Acceleration Spectral Response (1-sec), Sp;: 0.568 ¢

Seismic Design Category: D

Occupancy Category: 1

Importance Factor: 1.0

The project site is listed to be in an area that is Aighly instable by the County of Humboldt
GIS mapping.

Based on the location and geographical setting, the project site lies outside any flood prone
areas.

Due to the site soils, potentially shallow perched groundwater and distance to a known
Quaternary fault, soil strength loss potential at this site is Moderate. Mitigations to hazards
associated with the existing have been described in the section above. All recommendations
associated with grading, fills, and compaction standards are described in the
Recommendations Section to mitigate these risks.

Conclusien

This report documents the history, present conditions and subsurface materials, as well as
the geologic hazards associated with the site. Included in this report are design and
construction recommendations based on the site conditions encountered, the requirements
of the 2016 CBC and County of Humboldt grading ordinance. Based on our review of
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historical data, site exploration and observations, it is in our opinion that if our site-specific
recommendations are implemented as intended, then no further actions will be necessary,

Recommendations

The following recommendations are general recommendations for any future grading
activities to be performed:

Site Preparation

o All earthwork, including but not limited to, site clearing, grubbing, and stripping
should be conducted during dry weather conditions, generally mid-April through
mid-October;

o Strip and remove all topsoil and vegetation from the project area, and for a
minimum of three feet to the outside of the working area

¢ Any undocumented fill soils, fine-grained residual soils, and any other debris
encountered at or below the existing ground surface shall be removed at the
locations receiving any potential fills

Grading

Grading must meet compliance with the County of Humboldt grading ordinance and
ASTM regulations,

All cuts and fills shall be setback at a minimum of ten (10) feet from all ascending and
descending slopes greater than 30%.

Any grading or structures shall be in conformance with the most recent version of the
California Building Code (CBC).

Compaction Standards

Fills shall be compacted in 8-inch loose lifts with clean native materials at optimum
moisture content as determined by testing and approved by the engineer. Non-structural
fills shall be compacted to a firm unyielding surface as approved by engineer.

The mechanical compaction recommendation for all grading shall be 90% utilizing the
ASTM D 1557-Modified Proctor with a moisture content (percent optimum) of -1 to +3
percent.

Fills
o Fills shall be constructed as controlled and compacted engineered fills and fill
slopes graded to no steeper than 2:1 (h:v) without written approval of a qualified
design professional,
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o Filis should be free of: 1) organics, 2) rocks larger than 3-inches in diameter, and
3) other deleterious materials.

e Fill matetial should be placed in loose lifts no more than 8-inches thick, at uniform
moisture content at or near optimum, and compacted mechanically.

o Sufficient testing and inspection should be performed te monitor the suitability of
fill materials and assure compliance with the recommended compaction standards.

° Aggregate base material may be used for pavement subgrade, placed beneath
footings or floor slabs, or used as trench backfill. This material should meet the
requirements in the Caltrans Standard Specifications for Class 2 Aggregate Base
(3/4-inch maximum particle size).

Drainage and Landscaping

The site should be graded to provide drainage such that no water is allowed to: 1) pond
anywhere on the site, 2) migrate beneath the proposed developments, or 3) pond at the base
of cuts.

. Erosion.Contro} . = _ . . _ _ _ __ IR SN S R 5 e e i et e s rnes

Site-specific erosion/sediment control and stabilization recommendations are presented in
the bulleted list below. As used herein, exposed soil areas and disturbed areas include all
grading and excavation work performed in connection with the proposed project.

o Storm water erosion and pollution prevention measures should be taken as soon as
possible prior to the onset of the winter rains.

¢ Humboldt County Erosion Control Standards should be viewed as minimum
standards for erosion and sediment control at this site.

o Revegetate all disturbed areas immediately by seeding with Caltrans erosion
control mix (or equivalent),

@ To protect against erosion, heavily mulch all exposed soil areas with straw, or an

approved alternate material.

Poke the straw mulch into the upper 2 inches of the soil to limit loss of straw.

Stake straw wattles parallel to slope contours into any side cast fills.

Install silt fencing at toes of any new side cast fill slopes.

Replant the site with trees and shrubs native to the area.

Cover any soil stockpiles with 6-mil (min) plastic sheeting, securely anchored to

prevent wind disturbance.

o Native gravel-surfaced roadways to the proposed ponds and other areas where
vehicle fraffic may occur; should be maintained in good condition.

o Drive and park vehicles only on gravel-paved areas during wet weather.
Monitor the site before and after runoff-generating rainfall events to verify suitable
and appropriate functioning of all erosion-control measures.

o Promptly repair all erosion-control measures as needed.

e & 6 ¢ e
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Limitations

This report, recommendations, and conclusions are solely intended for the site discussed
above. The information contained in this report is only intended for use at the stated site
using the stated uses. This report should not be used as justification for any other project
or site, and only be used for information purposes if referenced and reviewed for other
projects. TVCE recognize that the site is in a dynamically active area and conditions can
and will change. TVCE has used the best professional judgment to assess the present and
future risks and assist the landowner in proposing development that does not increase the
risk to the resources present in the project area or subject the landowner to untenable
hazards. If conditions different from those described in this report are encountered during
construction, the project engineer/builder/owner should contact this office to review the
new conditions and evaluate their bearing on the validity of any recommendations provided
herein.

The opinions presented herein have been developed using a degree of care and skill
ordinarily exercised, under similar circumstances, by reputable civil engineers and
geologists practicing in this or similar localities. No other warranty, expressed or implied,
is made as to the professional advice included in this report.

The analyses and recommendations contained in this reports are based on the data obtained
from subsurface exploration. The methods used indicate subsurface conditions only at the
specific locations where soils were observed, and only to the depths penetrated, and cannot
always be relied on to accurately reflect stratigraphic heterogeneity that commonly exist
between sampling locations.

Do not apply any of this report's conclusions or recommendations if the nature, design, or
location of the project changes. If changes are contemplated, the author of this report
should be consulted to review the impact on the applicability of the recommendations in
this report. The author of this report is not responsible for any claims, damages, or liability
associated with any other party's interpretation or the subsurface data or reuse this report
for other projects or at other locations without written consent.

Please contact TVCE at (530) 629-3000 if any questions may arise.
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TECHNICAL MEMORANDUM

DATE: August 24, 2018

TO: County of Humboldt Planning and Building Department; North Coast Regional
Water Quality Control Board; California Department of Fish and Wildlife

FROM: Joshua McKnight and Christian Figueroa, Trinity Valley Consulting Engineers
Ine.

2

SUBJECT:  Slope Stability Analysis for Rainwater Impoundment Structure located at APN:
210-131-021 (Carrie Jordan/Parker Berg)

We hereby state that all work deseribed in the attached Technical Memorandum for the Slope
Stability Analysis of APN: 210-131-021 follows accepted engineering and geologic practices and
was completed under our direction.

Vs

\NR(Y

Joshua T. McKnight, P.E. #60687
Professional Engineer/Principal
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Technical Memorandum
Carric Jordan/Parker Berg
APN: 210-131-021

Slope Stability Aunalysis

Pond Embankment Slope Stability Analysis

As part of Trinity Valley Consulting Engineers, Inc. (TVCE) ongoing efforts to meet regulatory
requirements we evaluated existing site conditions and are proposing the replacement of an
existing non-engineering rainwater impoundment structure (pond) with a new engineering pond
on the project parcel APN: 522-044-039. The slopes of the pond embankment are proposed to be
graded to 2:1 (h:v) unless otherwise noted. The cross-sectional geometry of the proposed
embankment with keyway is illustrated on Site Sections E, F and G within the Grading and
Erosion Control Plan (See Appendix 1).

We evaluated the stability of the proposed pond embankment using the keyway and embankment
geometry at the critical cross section (the tallest embankment cross section). TVCE performed a
quantitative slope stability analyses to evaluate the stability of the pond embankment under both
static and dynamic (i.e. seismic loading) conditions, We used Slide (version 7.0) slope stability
analysis software, which assesses the stability of a slope by comparing forces resisting failure to
the forces driving failure, The ratio of the two force is defined as the “factor of safety” and is
reported as an F-value. In a stable slope, the force resisting failure exceed the driving forces and
the resultant F-value is greater than 1.0. When the two forces are equal, F is equal to 1.0 and slope
failure is imminent. The higher the F-value is above 1.0, the greater the theoretical likelihood that

the slope is stable,

The stability analysis for the proposed embankment used slope geometry of the existing ground
obtained from topogtaphic survey data collected by TVCE on June 13, 2018 and an Auto Cad
pond model developed for this project. A simplified three-unit stratigraphic model of the
underlying soil and bedrock material was based on observations of the project area and site soils
and geology. Shear strength parameters of Franciscan Complex mélange were extrapolated from
Kim et al. (2004), both Block-Poor mélange (Unit 2) and Block-Rich mélange (Unit 3),
respectively. These materials are representative of Quaternary landslide deposits (Qls) within the
project area that originates from the mélange (cm1) of the Central Franciscan Belt (McLaughlin et
al., 2000). The proposed embankment fill (Unit 1) was characterized as clayey sands (SC), due to
the necessity of sorting materials to meet compaction standards. Site soil type determination was
classified in general -accordance with ASTM D-2488 visual-manual procedures and was
supplemented by the USDA Web Soil Survey (See Appendix 2 - USDA Soil Web Soil Map Unit

Description).

Trinity Valley Counsulting Engineecs, The.




Techunical Memorandum
Carrie Jordan/Parker Berg
APN: 210-131.021

Slope Stability Analysis

Soil strength parameters used for the slope stability analysis were based on field investigation,
published values, and professional judgement. Table 1 summarizes the soil parameters used in the
stability analysis for the embankment:

Table 1: Soil and Bedrock Parameters

Dry unit weight | Saturated unit Cohesion ({?i‘g:t?i;mgﬂ%
H 2 3

- (Ib/ft) weight (Ib/ft%) (Ib/ft*) (deaxees)

nit t;
Compacted fill —
Clayey Sands 125 130 230 31
(8€)
Unit 2:
Block poor 130 135 100 23
mélange
Unit 3:
Block rich 130 135 200 35
mélange

Note: Soil parameters were assumed using published values (Hunt, 2005) and professional judgement, where
mélange parameters were extrapolated utilizing published values from Kim et al, (2004).

Potential failure surfaces were modeled using the Bishop Simplified method. Groundwater levels
were modeled for worst-case condition when the reservoir is at full capacity, The water table
surface through the embankment was modeled to drop from the spill elevation to the toe of the
slope for this scenario, For seismic slope stability analysis (pseudo-static conditions), we used a
seismic coefficient “&” of 0.15 g (for a simulated magnitude 8,25 earthquake) based on the
California Geological Survey (2008) Guidelines for Evaluating and Mitigating Seismic Hazards
in California. An additional evaluation was used, outlined in the Anderson et al. (2008) NCRHP
Report 611 for the Limit Equilibrium Approach, where the seismic coefficient is 0.5 of site specific
Peak Ground Acceleration (PGA) determined by the USGS maximum horizontal spectral response
acceleration (USGS, 2018) for the project site.

Generally, the minimum factor of safety (F-value) necessary to consider a slope to be stable is 1.5
for static conditions and 1.15 for dynamic (pseudo-static) conditions. Our results of modeled
proposed embankment slope should be considered stable for static conditions (F = 4.715, Figure
1). The analysis under dynamic conditions with the seismic coefficient 0.15 applied (CGS),
measured a factor of safety of F = 2.323 (Figure 2), and with the seismic coefficient 0.271 applied
(NCHRP - 0.5%PGA), measured a factor of safety of F = 1.636 (Figure 3).

As propesed, the proposed rainwater catchment impoundment structure appears it would be stable
under both static and pseudo-static conditions if constructed by the recommendations within
Grading and Erosion Control Plan. In addition, it is recommended priot to construction of the
embankment, that a qualified professional inspect and observe the subgrade of the impoundment
embankment to insure the embankment is founded on, and embedded into firm undisturbed native
materials.

Trinity Valley Consulting Enginecers, Inec




Tevhnical Memaorandum

Carrde lordan Parker Berg
APN  2010<1%1-021
Slope Stability Analvsys

FIGURES

Figure 1: Proposed Embankment Slope Analysis (Static Conditions)
Figure 2: Proposed Embankment Slope Analysis (Dynamic Conditions - CGS)
Figure 3: Proposed Embankment Slope Analysis (Dynamic Conditions - NCHRP)

APPENDIX

Appendix 1: TVCE Grading and Erosion Control Plan
Appendix 2: USDA Soil Web Soil Map Unit Description
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TVCE Grading and Erosion Control Plan
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PERMTS. CF DMROMIINTAL COCUMENTS, IATRVE CRASS STRAW SMALL BE USED.

2 A TADKWIER 1S TME “RLFLARED METHCD FOR AMCHOEWS STRAW VAACH 10 THE SO CN SLOPES.
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STRAW WATTLE INSTAILLATION DETAIL

1. STRAW SHALL BE UERVED FROW WHEAT, RICE, OR BARLEY. WHERE REXMARED BY THE PLANS, SPECIFICATIONS,
PERMITS. OR EMVIRONUENTAL DOCUMENTS. NATIVE GMASS STRAW SHALL BE USED,
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I. CRMPING. PUNCH ROLLER-TYPE ROLLERS, OR TRAGK WALKING MAY ALSO BE USED TO IHCORPGRXTE STRAW
LULEH INTO THE SOL OR SLOPES. TRACK WAUONC SHAL OMLY BE (/SED WHERE OTHER WETHODS AME
INPRACTICAL.
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SO0 PLTIRG STRAW ONTO ROADS, SIDEWAUSS, DRARAGE CHANNELS, SOUND WALLS, EASTNG VEGETATION, 1. Tl CONTRACTOR SHALL INSPEIT AND' REPAIR FENCE AFTER EACH STORM EVEMT,
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STRAW WATTLE INSTALLATION DETAIL
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STRAW MULCH NOTES:
1. EITAW SFA(L BE OFAVED FROM WHEAT, RICE. OR BARLEY. WHERE RECUIRED BY THE PLANE, SPECACATIONS,
FERMTH, OR ENVIRONMENTAL, DOCUMENTS, MATIVE GRASS STRAW SKALL BE USED. L

Z A TACKIRIER IS THE PREFERRED WETHOO FOR ANCHORING STRAW WILCH YO THE SOR ON SLOPES.

T CRMPING. PUNCH ROLLER-TYPE ROLIERS. OR TRACK WALKING WA ALSO BE USED TO INCORPQRATE STRAW
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WPRACTIZAL
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2. ST ROLL WSTALATION REDURES. THE PLACEMENT AD SECIRE STVONG OF THE ROLL M A TRENOH. 3*-5°"
DESP. RUMOFF MUST NOT' BE. ALULRED TH) IRt UKOER O ARDUND THE ROLL.

STRAW WATTLE INSTALLATION DETALL e
— = RAW WAITLE INSTALLATION DETALL
WIS

STRAY MULCH NOTES:

T SR WALl € CERIVED FROM WHEAT, RICE, OR BARLEY. WHERE REQUIRED BV THE PLANS. SPECHICATIONS,
PERNITS, OR ENVIRGMUENTAL DOCUMENTS, KATIVE GRASS STRAW SHAL BE USED.

2 A TACKIFIER IS THE SREFERRED METHOD FOR ANCHORING STRAW MILCH TO THE SOK. ON SLOES.

X CRIMPING, PUNCH ROLLER—TYPE ROLLERS, OR TRACK WALKING MAY ALSO BE USED TO {HCORPOSATE STRAW
MULCH. INTO THE SOIL ON SLDPES. TRACK WALXING SHALL OMLY BE USED WHERE OTHER METHODS ARE
INFRACTICAL.

<« m,‘_%..o PLAGNG STRAW OHTU ROARS, SEWALKS, CRARAGE CHANWELS. SOUND WALLS. EXISTING VEGETATION,

£l

SILT FENCE NOTES:

(3 ﬁggggaigggémﬁﬁ

z ﬂgqggggggaggggﬁga!
Egezﬂgggzmglﬁaﬁlﬂﬂ!ngq

F
3. SV FONCE SHALL BE PLACED ON SLOPE CONTOURS T MAXIMGE PORDING EFRDIEMCY,

3. STRAW WULCH ¥TTH TACKFIER SHALL NOT BE APPUED DURING OR IMMEDTELY BEFORE RANFALL
£ APPLY STRAW AT A MNMUU FATE OF 4.000 LB/ACRE. EITHER BY MACHINE OR 6T HAND DISTRIBUTION,

7. FOUGHEN EMGANKMENTS AND AILL RILLS SEFORE PLACING THE STRAW JULCH BY ROLUNG WITH A CREPNG
OR PUNCHIG TYPE ROULER OR BY TRACK WALKING,

& EVENLY DISTRIBUTE STRAW BULCH ON THE SOIL SURFACE.

U, ON SUALL AREAS. A SPADE DR SHOVEL CAH BE USED TO PUNCH I STRAW WULEH,

10. ON SLOFES WITH S0ILS THAT ARE STABLE ENGAKGH AND OF SUFFICIENT CRAIMENT TO SAFELY SUPPORT
CONSTRUCTION  EQUIPMENT WITHDUT GOMTRIBUTHG YO COMPACTION AND WSTABIITY PROBLENS, STRAW G

BE "FUNCHED™ W) THE GROUND USING A MNIFE SLAOE AOLLER OR A STRAOHT BXADED SOULTER, KNOWN
COUMERCMLLY 4S5 A "CRMPER™.

o ON SUAL AREAS AND/OR STEEP SLOPES, STRAW CAH ALSO BE BELD W PLACL USING PLASTC NETTNG OR
WTE THE NETHG SKALL GE HELD 1M PLACE USING |1 GAUGE WIRE STAPLES, GEDTNTILE PIS O WoOOS b TSI OO ST WICENT PRACTESS () Swil, B ISTALED #0 SUBED DURSG THE WT SOSOH (OUTOHER, 1 Texkn
STARES A3 DESCRIGED M EC—7, GEUTEXTULES AMD MATS. AP0, SERAT CORTACL IS SR, BE SSTLED A0 MAMLED ML YEN.

12- TOORER ACTS TO GLUE THE STRAW FIEERS TOGETHER AND TO, THE SOIL SURFACE. THE TACKIRER SHALL BE ORAACE JLETS LAEATILY POCTIEA OF THE WORK B NE WK UG SML B FRTECTED WTH SCTMAINT oM
SDLECTED SASER OGN LOWGEWTY AMD ABUTY TO HOLD THE FIBERS IN PUACE A TASKKIER & TWEICHLE - ﬁiﬂ:ﬂvﬂgg S R EOEE s P

3 AL STBLISD CORSTRUCTION JCCESS: LOGATIONS S/ BE DORSTAUCTED 753t STAHOPE) AN TC-1 WHERE, CORSTRUCTON TRATIE. BNTERS
OFCLOAES 7V ARG, THE STABLITER ACOELS SHALL 06 UAATAMID ON A YEAR-LH0 455 LATI THE OOKPLETION OF CORSTRUCTON.

ST FENCE DETATILS
[

& DETAILS SITE 4

12575 BUCK MOUNTAIN ROAD DINSMORE, CA 98520
APH: 210-131-021
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ERGSION CONTROL PLAN

APPUED AT A RATE OF 123 LA/AGRE. 1M WIKDY CONDIICNS. THE RATES ARE TYPICALY 180LB/ACRE.
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ByD %gg.mcz SCHEDULD — T SEASOH {BCTCaER | THROUCH 4PRL 30), HILAOSED, ¥ UTUTED, MST B PAGD 2r SEPTBRER 1S, RAWOXED PLCED ORKG NOTE:

THE WET SSOK SHALL L A SEDORORRY ENISOH PAOTEETION MO0,
RSN A9 SENMENT CONTROL. MEASLRES'

9. SOSINE NEIS A AHAS WHERE EASTHC WDEDON 1 DOMG PRESIIVED S BE PACTECTED WIH COMSTACTIN WS S - CONTMCTIN VA STV TESPORHTY SLT FEACES FOR STRAR AND FEER ROULS 40 WCE VERSA
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SIRAYW MULCH NOTIS:
1. STRAW SHALC O DERVED FROM WHEAY, RCL, O BARLEY. WHERE RECUIRET) BY THE PLANS. SPECIFICATIONS.
PERNIIS, OR ENVIRONUINTAL DOCUMENS, MATIVE GRASS STAAW SHALL BE LISED,

% A TICKIFIER 1S THE PREFDRAED METHOD FOR ANCHOIHG STRAW WULCH TO THE STX. ON SLDPES.
3. CRMPING. PUNCH ROLLER-TYPE ROLLERS, DR TRACK WALKING MY ALSD BE USED T THCORPORATE STRAW

MULCH IHTD THE SDIL ON SLOPES, TRACK WALGMG SHALL ONLY BE USED WMERE OTHER METHODS ARE
TR

4 KGO PLAGING STRAW OKTO FOADS, SIDEWALKS, DRATUGE CHANNELS. SOUND WALLS, EXISTIHG VEGETATION,
en

5. STRAW MULCH WiTH TACKFIR SHALL MOT BE APPLIED DURING OR JVAEDUTELY BEFORE, RANFALL.

8. AFPLY STRAW AT 4 MINMUM RATE OF 5000 LB/ACRE, BTHER BY MACHINE OR BY MAND OISTRIBUTION.

7 Mﬂ:mnmﬂ‘ _ﬂ.wgtwnzmu%. g oMFWw dm..-w x@ma-dt.ﬂm._ M,cﬁzn THE STRAW MULCH BY ROLUNG WITH A CRIMFING
8. EVENLT DISTRIBUTE STRAW MULCH ON THE SO SURFACE.

5. ON SMALL AREAS. A SPADE OR SHOVEL (3 BE USED 'fD PUNCH In STRAW MULCH,

10.0N SLOPES WITH SOLS VHAT ARE STAGLE ENOUGH AND OF SUFPKIBMT GRADIENT 70 SAFELY SUPPORT
CONSTRUCTION EDSHPLENT WITHOUT COMTRIBUTIHG TO CONPACTION AWD INSTABILTY PROBLEMS. STRAW CAN
BE PUNCHED™ NTO' THE GROUND USING A KNIFE ERADE ROKLER Oft A STRAGHT BLADED COULTER. Know
COMIERCIALLY AS 4 TRINPER™.

1. OF SWALL AIEAS ANO/OR STEEP SIOPES, STRAW CAN ALSD BE HELD W FUACE USIG PLASTC NETTING DR
JAIE THE HETTING SHALL BE HELD IN PLACE USING 15 GALIGE WIRE STAPLES, GEGTEXTILE PINS OR WOODEN
STAKES AS DESCRISED M EC-7, GEOTEXTAES AND WATS.

T2 TACKIFIER ACTS T0 GLUE THE STRAW RBERS TOGETHER AND TO THE SOIL SURFACE. THE TAGIOFIER SMALL. RE
SELECTEN ZASED QM LOWGEVITY AND ABILTY TO MOLD THE FBERS N PUACE. A TAGKIER [ TYPRoRLY
APPULD AT 4 RATE OF 125 LG/ACRE. (N WIMOT CONDITIONS, THE RATES ARE TYPICALLY 180LE/ACRE.

BMP INSTALLATION SCHEDULR
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ERQIION AND SEDIMENT CONTROL NOTES:

i. BRSO COMTL. BEST WAACEMENT PAKCTIOES (OWFS) Sl BE SSTALED 0 LAWIAD DU THE WET SERSON (DCIDGER 1 THAOUGH
APRL 20). SIDGENT CONTROL BUF'S SHNL BE INSTALLED AMD WINTANED AL YEAX.

% AL DUANAX METS MADTILY (RSTROM OF THE WORK ARG HO BTN THE BORK AREA SHILL, BE PROTELTED MTH SEDMENT ConTReL,
A WX FLYER 2GS, YENE AR,

X AL STOUID CONSTRICION ADESS LOCKIEHS WL B COMSTEICTED POR STAKMRD DA T WHEKE COMSTRUCTION TRAFE EXTERS
O LLRES FAED ARDLS. THE SDMSLIZED ACCESS SHAL FE WANIAEED DN 4 YEM-FXRE] BASES UNTL. T COMPLETIN OF COMSTRUCTIN.

& AL 43505 DGRRSED DRHG COKSTRLCION, I OWING, TRBCHSKG, DR THER ACTMITES. SR, X PRCTELTED FRON EROSON DURKG TE
VLT AZASOH [OCTOSER 1 THROUGH APRL X0} HYDROSEED. IF UILED. WST B, PLACED BY SEPIMNR 15, MYORGSGD MACED (URSG
THE TET SEASOH SUML USE A SECORDAT EROSIN PROTECTION METHGO.

5. SBGMAE LS AD WS WEHE DOSIMG VIETANON 15 DO PRSIVED SLL DE PROTECTED #TH CORSTRUCTON FDIOMG.  SEDRENY
COMTIGL S SHAL S DS WHEE CTNE CORSTALCTION AREXS AN INTD SDXSTNG O PRESEMED WICEDDION AAEAS.

¥, SOOMBHT COMTIL GMFT AL B PLICED AOHG D PROUCT PIRWETIR WK DWAUCE LEATS THC FROKLT  SCIRET CONTRCY,
BT DL T UAMTAND YHA-AOINO L, THE COISTRUCTION 5 COMPLETE DR THE ORAONGE PRITERN 1S BN CHAGED MO WO
UNGER \EGES RE BTE

7. AL S0PES GROUTR W T SHRL MECDVE SIED JAD STAGY OR GTHER EROSON CORTROL.

£ AL FODNG 20 ENOSOH CONTROL MEROOS SINL BE MANTAMID THIUOHUT KL DH-SITE CONSTRUCHIY AZTMIES,

B AL BAPS SWL B BETALED 50 ANCTORIG FRIN TO At NCPATED STORY EVENT.

i
o) ol m | w b

L
OEEP, AMCFF WIST NOT BE ALLOWED 10 RUW LMDER DR ARDUMD THE 0.

STRAW WATTLE INSTALLATION DETAIL

i NOTES;

=
STRAW WATTIE NOTES:
1, ST EXTILES SHALL BE WCSTALLED 14 18 OR: 24 WCH WOD STAXES AT FOLS FEET OW CEMTER, THE
BiDS. OF AQUCENT STRAN WATILES SHALL BE ABUTTED TO EACH OTHER SNUGLY R DNERLAPPED AY SX

2 STRex AOLL WSTRUATION REDUIRES THE PLACEMENT AHD SECURE STAUNG OF THE ROLL W A TREMOK, ™ut™

1. THE CONTRACTOR SHALL SSPECT AND REPAR FDXCE AFTER EXCH STORM EVENT.

2. CONTHACTOR SHALL REMOVE SEDMENT AT WECESSNKY. RERMED SEDMENT SHALL OE DEROSITED TO AN
AREA THAT WL NOT CONTRIBUTE. SEDRENT OFF-SITE AM) I AN AREA AT CAW BE PERMANENTLY

3. SUY FEHCE SHALL BE FUCST Ow SIOPE CONTOLRT T MAXIMZE BOWOMG EFPOIRCY.

SILT FENCE DETAILS
»Te

NOTE:

1 COMMRACTON MY SUBSITUTE TEMPORNY SAT FEACES FOR ST D FEER R0LLS S0 WEE VERSA

BMP MAINTENANCE NOTES:

L AL OF NE MLDONTED BUPS SWL B MFILTID A0 CORMGTR 45 WEDED PROR 10, CURIG, NGO
OWECRY NULIWG " SIORE. DIENT, Ot THEOEVER PRACTICR.
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COMPACTION STANDARDS

FILL, PLACEXENT LOCATION

COMPACTION RECOUHEROATIONS
{AST D 1357-MOORFIED PROCYGR)

MOSTURE CONTENT
(PERCENT OPTIIAS

TTRUCTURAL FILL SUPPORTING FOOTNGS

Wy

=1 T +3 PEACENT

STHUCTURAL FILL SUPPORTING FOOTINGS: sox =1 TO +3 PERCENT
SLABS—OH-ORADE,

STRUCTURAL FILL PLACED WTHIN 3 FEET DEYOMD] (123 =T 10 +3 PERCENT

THE PERIMETER OF THE BUILDING PAD

UTIUTY TRENCHES WTIN BUILDING AND ANY 25K ) TO +3 PERCENT
PAVEMENT AREAS

UTILTY TRENCHES BEREATH LANOSCAPE ANO 90K —t 10 +3 PERCENT

CRASS AREAS.
STRUCTURAL FILL FOR POND CONSTRUCTION w0x ~1 TO »3 PERCENT

116 o | on o7 o | ar

[l e

PARKER BERG AND CARRIE JORDAN
P.0. BOX 67 BROGEVILLE, GA 05628
GRADING DETAN.S
12575 BUCK MOUNTA ROAD DINSHORE, 04 95526
APH: 219-131-024
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GENERAL NOTES:

. WEE WOIANG ANEAS DRCROAD ON LIVE STREAKS, DATUDERS AOEDUATE TO PREVENT THE
FLOW OF 40Y WATER INTTI STREAMS SHAUL BE CONSTRUCTEI AND WANTAMID BETWEEN
WORIGNT ANEAS AND STREAMS. DURING CONSTRUCTION OF THE BARRIERS, MUODYING OF TME
STREAMS SHALL OE HELD TO A MUNIMCGAL

2 WHEN Aty ARTIICIAL OBSTRUCTIGN (5 BEIG CONSTRUCTED, MANNTAINED, OR PLACED I
OFERATION, SUFFICIENT WATER SHALL BE ALLOWED TO PASS DUWNSTREAM TG HUAMTANN
ASUATHD LFE DOMHSTRESL

3. DISTURSANCE ORL SENOVAL OF VEXETATION SHALL NOT EXCEED THE MUNIUA MELESSARY TO
A DISTURCED VERETATION SHALL BE REFLACED WITH THE APPAOPRIATE SOIL STASILIZATION
WEATET,

5 COMSIRUCT DIVERSION STRUCTURES WITH MATERIALS FREE OF POTENTIAL POLLUTANTS SUCH AS
S0 SLT, SAND, CLAY. GAEASE, OR OR.

INSPECTION,/ MAINTENANCE NOTES:

T.  INSPECT DIVERSIONS/ ENCROACHMENT STRUCTURES BEFTRE AND AFTER SIGNIFCANT STORMS,
AMD AT LEAST ONCE PER WED( WhlE (N SERVICE. WSPECT DALY BURNG CONSTRUCTIDN

FRACTOS

2 (NSPECT EMZANRKMENTS AWD OIVERSION CHANNELS SEFOAE AKD AFTER SIGHIFICAHT STORMS,
AND AT LEAST GHCE PER YEEK MHILE M SERVICE FOR DAMAGE T THE UNMGS, ACCUMULATNG
BEAMS, SEMUENT BULDUP, AKD ADEDUACY OF THE SLOPE PROTECTION. REMOVE DEHRSS ANO
REPAIR (9GS AND SLOPE FROTECTION AS REQUIRED. REFAR MOLES, CAPS, OR SCOUR.

3. SAUPLING FOR WATER QUALITY SHALL BE PERFOMIED PER THE STORMWATER POLLUITION
PREVENTION PLAN (SWOPP) DATED MARCH 26,2012

@ | of | s | e
I B[ 1S o | 0 07 [ % 1

A& AU OF THE GIPLEMENTED SuPS SHALL DE WSPECTED MND CORRECTED AS NEZDED PRIOR
TO, DURING, AHD DIRECILY FOLLOWING ANY STORM EVENT.

CONSTRUCTION NOTES:
% CONSTRUCT CLEAR WATER DIVERSION SEFORL CONSTRUGTION OF HEW CULVERT GROSSING

Arows,

L DVERT WATER RITD TE DUSTMG CULVERT FER NS—5
]

3 TEMEOUARY PPE SHALL € ADEQUATELY SUED FDR THE AHTIGPATED WATER FLORS (TYPICALLY m

=24 £ oo
4. COMSTRUCT DIVERSION OUTSOE OF THE ANTIOPATED WORK AREA. YO AVOK) CONFLICTS AND
USANTID CONTAMOANTS FROW EHTEPHG THE WATER COURSE.
OONSTRUCT NEW CULVERT PER PLAN.

INSTALL ALL RLET AND OUTLET RSP PER PLAH PRICR 10 DXVERTING YATER INTD THE NEW
TULREAT.

REMGVE OR ADANDON OLB CULVERT FER THE FLANY. SPECIICATIONS. OR AS DIRCUYED,

A oM AP

WSTALL TEWPORARY DIVERSION IMFO NEW CULVERT AND CONSTRUCT MEADWALL PER PLAN

S UPON COMPLENGCH OF WORK. REWOVE THE DIVERSIN AMD ALLOW STREAR T0 FLOW FREELY i
THROUGH THE ROW CLLVERT.

g
i

16 RESTORS THE STREAM CHARREL PER PLAL

el
i

r [ ]
/ H = — W
e 1 o
! / = ! ! e T 7
ERQSION I el 1 i t X 2
L EPOSKR CONTEX S55T WNEPENT PRICTIGES (BUPS) SHAL B SCTALD AND WATANED DOIIG THE WET STASON 1 o 1 Yoo a
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Soil Map—Humboldt County, Central Part, California
{Berg/Jordan (APN: 210-131-021))
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Soil Miap—Humboldt Gounty, Centrat Part, California
(Berg/Jordan (APN: 210-131-021))

MAP LEGEND MAP INFORMATION
Area of Interest (AOl) = Spoil Arsa The soil surveys that comprise your AOI were mapped at
- 1:24,000.
D Area of Interest (AO1) & Stony Spot
Soils & Very Stony Spot Warning: Soil Map may not be valid at this scale.
[ Soil Map Unit Polygons = .
By Wet Spot Enlargement of maps beyond the scale of mapping can cause
S Soil Map Unit Lines - misundersianding of the detail of magping and accuracy of soil
-~ S & Cther line placement. The maps do not show the small areas of
H S0k =plthiifiotto o Fa contrasiing soils that could have been shown at a more detaited
- Special Line Features
Special Point Features scale.
15 Blowout Water Features
) Streams and Canals Please rely on the bar scale on each map sheet for map
[  Bomow Pit measurements.
Transporiation
b4 Clay Spot ; Rails Source of Map: Naiural Resources Conservation Service
1. o -
) Closed Depression e - Web m.o= Survey URL:
e interstate Highways Coordinate Syslem: Web Mercator (EPSG:3857)
Gravel
o ravel Pit US Routes Maps from the Web Soil Survey are based on the Web Mercator
< Gravelly Spot . projection, which preserves direction and shape but distorts
og Major Roads L S
oy distance and area. A projection that preserves area, such as the
& Landil Local Reads Albers equal-area conic projection, should be used if more
8 Lava Flow accurate calculations of distance or area are required.
h Background

2. Marsh or swamp Aetial Photography This product is generated from the USDA-NRCS certified data as

of the version date(s) listed below.

& Mine or Quarry
Soil Survey Area:  Humboldt County, Central Part, California
Survey Area Data:  Version 3, Sep 11, 2017

e} Miscellaneous Water
sty

&y Perennial Water Soil map units are labeled (as space allows) for map scales

%z  Rock Outcrop 1:50,000 or larger.

. Saline Spot Date(s) aerial images were photographed:  Aug 18, 2015—Mar
_ 13, 2017

M.M Sandy Spot

The orthophoto or other base map on which the soil lines were

Severely Eroded Spot compiled and digitized probably differs from the background

T

. Sinkhol imagery displayed on these maps. As a result, some minor
S aknale shifting of map unit boundaries may be evident.
b3 Slide or Slip
g Sodic Spot
Lsha  Natural Resources Web Soil Survey 8/13/2018
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Soll Map—Humboldt County, Central Part, California

Berghordan (APN: 210-131 -021)

Map Unit Legend

" MapUnitsymibol | " tap UnitName * | " “Acies In AGH " Percant of AO

4421 Highyork-Elkcamp-Airstrip 12.6 33.5%
complex, 15 to 30 percent
slopes .

4426 Pasturerock-Goyoterock- 25.0 66.5%
Maneze complex, 15 to 50
percent slopes, dry

Totals for Area of Interest 37.6 100.0%

Natural Resources Web Soil Survey 811372018

Conservation Service National Cooperative Soil Survey

Page 3 of 3



Map Unit Description: Highyori-Elkcamp-Airstrip complex, 15 to 30 percent slopes—Humboldt
County, Central Part, California

Berg/Jordan (APN: 210-131-021)

Humboldt County, Central Part, California

4421—Highyork-Elkcamp-Airstrip complex, 15 to 30 percent

slopes

Map Unit Setting

National map unit symbol: 2p9vk

Elevation: 1,970 to 4,000 feet

Mean annual precipitation: 60 to 90 inches

Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 200 to 280 days

Farmiand classification: Not prime farmland

Map Unit Composition

Highyork and simitar soifs: 50 percent

Elkcamp, dry, and simifar soils: 25 percent

Alrstrip, dry, and simifar soifs; 15 percent

Minor components: 10 percent

Estimates are based on observations, descriptions, and transects of
the mapunit,

Description of Highyork
Setting

Landform: Mountain slopes

Landform position (two-dimensional): Backslope, footslope

Landform position (three-dimensional): Mountainflank

Down-slope shape. Concave, linear, convex

Across-slope shape: Linear, concave

Parenf material: Colluvium derived from sandstone and/or
earthflow deposits derived from schist

Typical profile

A1l-0to 8inches: silt loam

A2 - 8to 16inches: silt loam

Bi1 - 16 to 26 inches: clay

Bi2 - 26 to 37 inches: clay

Btg1 - 37 to 43 inches: clay

Blg2 - 43 to 71 inches: gravelly clay loam

Properties and qualities

Slope: 15 to 30 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately low to moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 10 to 20 inches

Frequency of flooding: None

Frequency of ponding: None

Caleium carbonate, maximum in profile: 2 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

USE

Matural Resources
Conservation Sarvice

Web Sail Survey
Natlonial Cooperative Sall Survey

8/13/2018
Page 1 of 3



Map Unit Description: Highyork-Elkcamp-Airsirip complex, 15 to 30 percent slopes—Humboldt

County, Central Part, Califomia

Available water storage in profile: High (about 8.5 inches)

Interpretive groups

Land capability classification (imgated): None specified
Land capability classification (nonimigated): 6e
Hydrologic Soil Group: CI/D

Hydric soil rating: No

Description of Elkcamp, Dry
Setting

Landform: Mountain slopes

Landform position (two-dimensional): Backslope, footslope

Landform position (three-dimensional): Mountainflank

Down-slope shape: Concave, linear

Across-sfope shape: Linear, concave

Parent material: Colluvium derived from mudstone and/or
colluvium derived from sandstone

Typical profile

A-0fo 7 inches: loam

ABt -7 to 16 inches: gravelly loam

Bt1 - 16 to 30 inches: gravelly clay loam
Bt2 - 30 to 41 inches: gravelly clay loam
Bt3 - 41 to 51 inches: gravelly clay loam
BCt - 51 to 71 inches: gravelly clay loam

Properties and qualities

Slope: 15 to 30 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacily of the most limiting layer to transmif water (Ksat):
Moderately low to moderately high (0.06 to 0.60 in/hr)

Depth to water table: About 38 inches

Frequency of flooding: None

Frequency of ponding: None

Salinity, maximum In profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available waler storage in profile: Moderate (about 8.6 inches)

Interpretive groups

Land capability classification (irmgated); None specified
Land capability classification (nonimrigated): 6e
Hydrologic Soil Group: C

Hydric soif rating: No

Description of Airstrip, Dry
Setting

Landform: Mountain slopes

Landform position (two-dimensional}: Backslope, footslope
Landform position {three-dimensional): Mountainflank
Down-slope shape: Concave, linear

Across-slope shape: Linear, concave

Berg/Jordan (APN: 210-131-021)

Matural Resources
Conservation Service

Web Soll Survey
National Cooperative Soll Survey

8/13/12018
Page 2 of 3



Map Unit Descriptlon: Highyork-Elkcamp-Airstrip complex, 16 ta 30 percent slopes~Humboldt
County, Central Part, California

Bergfdordan (APN; 210-131-021)

Parent matetial: Residuum weathered from sandstone

Typical profile
A7 - 0fo 6inches: loam
A2 - 6to 12 inches: loam
A3 - 12 to 22 inches: extremely cobbly loam
R -22t0 79 inches: bedrock

Properties and qualities .
Slope: 15 to 30 percent

Depth to restrictive feature: 20 to 39 inches to lithic bedrock

Natural drainage class: Well drained

Capacity of the most limiting layer to fransmit water (Ksat):
Moderately high to high (0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: Nene

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Low (about 3.0 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soif rating: No

Minor Components

Kinman :
Percent of map unit: 10 percent

Landform. Mountain slopes

Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave, linear, convex

Across-slope shape: Linear, concave

Hydric soit rating: No

Data Source Information

Soil Survey Area: Humboldt County, Central Part, California
Survey Area Data: Version 3, Sep 11, 2017

Matural Resources Web Soll Survey
Conservation Service National Cooperative Soll Survey

8/13/2018
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Map Unit Description: Pasturerock-Coyoterock-Maneze complex, 15 to 50 percent slopes,

dry—Humboldt County, Central Part, Callfornla

Berg/laordan (APN: 210-131-021)

Humboldt County, Central Part, California

4426—Pasturerock-Coyoterock-Maneze complex, 15 to 50

percent slopes, dry

Map Unit Setting
National map unit symbol: 2pt36
Elevation: 520 to 3,160 feet
Mean annual precipitation: 66 to 80 inches
Mean annual air temperature: 50 to 59 degrees F
Frost-free period: 200 to 260 days
Farmland classification. Not prime farmiand

Map Unit Composition
Pasturerock, dry, and similar soifs: 40 percent
Coyoterock, dry, and simifar soils. 25 percent
Maneze, dry, and similar soils; 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of
the mapunit. '

Description of Pasturerock, Dry

Setting
Landform: Mountain slopes
Landform position (fwo-dimensional): Shoulder
Landform position (three-dimensional). Upper third of
mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Colluvium derived from sandstone and mudstone

Typical profile
A -0fo 10 inches: gravelly loam
A2 - 10 to 24 inches: loam
Bt1 - 24 fo 35 inches. clay loam
Bi2 - 36to 47 inches: gravelly clay loam
Bt3 - 47 fo 71 inches: gravelly clay ioam

Properties and qualities

Slope: 15 to 50 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high (0.20 to 0.60 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: High (about 9.8 inches)

Matural Resources
Consarvation Service

Web Soil Survey
National Cooperative Soil Survey

8/13/2018
Page 1 of 4



Map Unit Description: Pasturerock-Coyoterock-Maneze complex, 15 to 50 percent slopes,

dry—Humboldt County, Central Part, California

Berg/Jordan (APN: 210-134-021)

Interpretive groups

Land capability classification (imgated): None specified

Land capability classification (nonirigated): 6e

Hydrologic Soil Group: C

Ecological site: Oregon white oak/perrenial and annual grasses,
mountain slopes, sandstone and mudstone, clay |
(FO04BX114CA)

Other vegetative classification: Oak Woodland (RNPOWG01CA)

Hydric soil rating: No

Description of Coyoterock, Dry
Setting

Landform: Mountain slopes

Landform position {two-dimensional): Backslope

Landform position (three-dimensional): Mountainflank
Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Colluvium derived from sandstone and mudstone

Typical profile

A -0 fo 14 inches: loam
ABf - 14 to 24 inches: loam
Bt1 - 24 to 31 inches: clay
Bt2 - 31 to 37 inches. clay
Cg - 37 to 71 inches. clay

Properties and qualities

Slope: 15 to 50 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class; Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat). Low to
moderately low {0.01 to 0.06 in/hr)

Depth to water table; About 28 to 39 inches

Frequency of flooding. None

Frequency of ponding: None

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Moderate (about 8.8 inches)

Interpretive groups

Land capabifity classification (irrigated): None specified

Land capability classification (nonirrigated): 6e

Hydrologic Soil Group: D

Ecological site: Oregon white oak/perrenial and annuatl grasses,
motntain slopes, sandstone and mudstone, clay |
(FO04BX114CA)

Other vegetative classification: Oak Woodland (RNPOWO01CA)

Hydric soif rating: No

Matural Resources
Conservation Service

Web Soll Survey
National Cooperative Soll Survey

8/13/2018
Page 2 of 4



Map Unit Description: Pasturerock-Coyoterock-Maneze complex, 15 to 50 percent slopes,

dry-~Humboldt County, Central Pari, Califomnia

Berg/Jordan (APN: 210-131-021)

Description of Maneze, Dry
Setting

Landform: Mountain slopes

Landform position (two-dimensional): Backslope

Landform position (three-dimensional): Mountainflank
Down-sfope shape: Convex

Across-slope shape: Convex

Parent material: Colluvium derived from sandstone and mudstone

Typical profile

Oi- 0 to 1inches: slightly decomposed plant material
A - 1to 11 inches; very cobbly loam

AB - 11 to 24 inches: very cobbly loam

Bw1 - 24 to 37 inches: extremely gravelly clay loam
Bwz2 - 37 to 55 inches: very gravelly clay loam

Bw3 - 55 to 79 inches: very gravelly clay loam

Properties and qualities

Siope: 15 to 50 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat);
Moderately high (0.20 to 0.60 in/hr)

Depth to water table: About 39 to 63 inches

Frequency of flooding: None

Frequency of ponding: None

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
te 2.0 mmhos/cm)

Available water storage in profile: Low {about 4.8 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonimigated). Be

Hydrologic Soil Group: C

Ecological site: Oregon white cak/perrenial and annual grasses,
mountain slopes, sandstone and mudstone, clay |
(FO04BX114CA)

Other vegelalive classification: Oak Woodland (RNPOWOQ01CA)

Hydric soil rafing: No

Minor Components
Rock outcrop

Percent of map unit; 10 percent

Landform: Mountain slopes

Landform position (two-dimensional): Backslope

Landform position (three-dimensional); Mountainflank
Down-slope shape: Convex

Across-siope shape: Convex

Other vegetative classification: Oak Woodland (RNPOWO001CA)
Hydric soil rating: No

Matural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1312018
Page 3 of 4



Map Unit Description: Pasturerock-Coyoterock-Maneze complex, 15 to 50 percent slopes, Berg/Jordan (APN; 210-131-021)
dry—Humboldt County, Centrat Part, Califomia

Alrstrip, dry
Percent of map unit: 10 percent
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional). Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: Upper prairie, mountain slopes, sandstone and

mudstone, clay (R004BX101CA)

Other vegetative classification: Prairie (RNPPQ01CA)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Humboldt County, Central Part, California
Survey Area Data: Version 3, Sep 11, 2017

us MNatural Resources Web Soil Survey 8/13/2018
Conservation Service Natlonal Coeperative Soil Survey Page 4 of 4
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ATTACHMENT 4:

Hydraulic Calculations

ENGINEERING GEOLOGIC REPORT
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7123/2018

StreamStats

Carrie Jordan/Parker Berg APN 210-131-021

Region [D: CA

Workspace ID:

CA20180723223234041000

Clicked Point (Latitude, Longitude): 40.42143,-123.59269
Time: 2018-07-23 15:32:49 -0700

Basin Characteristics

Parameter
Code

DRNAREA

PRECIP
BASINPERIM

BSLDEM30M
CENTROIDX

hitps://streamstats.usgs.gov/ss/

Parameter Description

Area that drains to a point on a stream

Mean Annual Precipitation

Perimeter of the drainage basin as defined in SIR 2004-
5262

Mean basin slope computed from 30 m DEM

Basin centroid horizontal (x) location in state plane
coordinates

Value

0.9

87
5.29

27

Unit

square
miles

inches

thousand
feet

percent

-2287446 feet

1/3



7123/2018 StreamStats
Parameter
Code Parameter Description
CENTROHDY | Basin centrotd vertical (y) !ocation in state plane units
g EL6000 PmcentotareaaboveéOOOft - _
i ELEV, MeanBasntEMVanon
| ELEVMAX  Maximum basin elevation
FORPST | Percentage of area covered by forest
IJA.NMAXTMP Mean Maxlmum January Temperature
.JAN_M-t.NTMP M.e.arlt_t\i/ti.nirnum danuary Tempera-ttt_re
LAKPAPEA Percentage of Lakes and Ponds |
..LI01-1-15E.V Percentage of developed {urban) Iand from NLCD 2011
classes 21-24
i"[ct%itéﬁ | Average percentage ofrntperV|ode area deternnned
from NLCD 2011 impervious dataset
LFPLENG1¥1"-Lengﬂtoflongestﬂowrpath
I-MINBELEV .-Mlnwnuntbasm ﬂevahon -
OUTLETELEV Etevation of the stream outltet |n t.h“ou-s.ands of f-eet
above NAVD88.
.RELEP”- | &axunum rnmununtemvanon - )
"R.ELRELP Basin retief divided by basin perimeter -
‘ Peak-Flow Statistics Parameters [2012 5113 Reglon 1 North Coast]
|
Parameter Code Parameter Name Value Untts
! DRNAREA h | Dramage Area | | 0.9 square mrles
i PRECIP Mean Annual Precipitation 87 rnches

| Peak-Flow Statistics Flow Report[2012 5113 Region 1 North Coast]

Vallue
22691 50
-0
I4‘387." -
” .5-1.25”
333
47.59

30.15

3626
3626

1499
283

Min Limit Wiax Limit

0.04
20

Unit
:feet
percent
feet
feet
percent

degrees
F

degrees
F

percent

percent
percent
miles

feet

feet

feet

feet per
mi

3200
125

Pt Prediction Interval-Lower, Plu: Prediction Interval-Upper, SEp: Standard Error of Prediction, SE:
! Standard Error (other -- see report)

Statistic

htips://streamstats.usgs.gov/ss/

Value Unit Pt

Plu

SEp

213



7/23/2018

L
{

!

|
i

i

StreamStats

Statistic Value Unit Pl Plu SEp
2 Year Peak Flood 133 ft*3/s 54 330 58.6
5 Year Peak Flood 232 43/ 110 491 47.4
| 10 Year Peak Flood 3-02 ft73/s " 148 616 | 44,.2.
25 Year Peak Flood 392 ft"3/s- 198 774 42.7
50 Yéar Peak Flood 460 -ft‘é/s 232 911 42.7
106 Y.ear Peak Flood 530 | ft*3/s | 261 1080 44.3
200 Yéar Peak Flood 59.7 ft*3/s 293 1226 44.4
500 Year Peak.Flood 685 flt"3/s 328 1430 46

Peak-Flow Statistics Citations

Gotvald, A.J., Barth, N.A,, Veilleux, A.G., and Parrett, Charles,2012, Methods for
determining magnitude and frequency of floods in California, based on data through water
. year 2006: U.S. Geological Survey Scientific Investigations Report 2012-5113, 38 p., 1 pl.
i (http://pubs.usgs.gov/sir/2012/5113/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered
to satisfy the quality standards relative to the purpose for which the data were collected. Although these
data and associated metadata have been reviewed for accuracy and completeness and approved for
release by the U.S. Geological Survey (USGS}, no warranty expressed or implied is made regarding the
display or utility of the data for other purposes, nor on all computer systems, nor shall the act of

distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S, Geological Survey
(USGS). Although the software has been subjected ta rigorous review, the USGS reserves the right to
update the software as needed pursuant to further analysis and review. No warranty, expressed or
implied, is made by the USGS or the U.S. Government as to the functionality of the software and related
material nor shall the fact of release constitute any such warranty. Furthermore, the software is released
on condition that neither the USGS nor the U.S, Government shall be held liable for any damages

resulting from its authorized or unauthorized use,

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes

only and does not imply endorsement by the U.S. Government.

Application Version; 4.2,1

hitps//streamstats.usgs.gov/ss/

i-
|
!
i
|
1

373
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ATTACHMENT 5:

USGS Spectral Response Accelerations

ENGINEERING GEOLOGIC REPORT
APN 210131021




811312018 Design Maps Detalled Report
2ZUSGS Design Maps Detailed Report
ASCE 7-10 Standard (40.4228°N, 123.5928°W)
Site Class C - “Very Dense Soil and Soft Rock”, Risk Category 1/11/1II

Section 11.4.1 — Mapped Acceleration Parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain S¢) and
1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B,
Adjustments for other Site Classes are made, as needed, in Section 11.4.3,

From Figure 22-1 I Ss = 1.495 g
From Figure 22-212] S, = 0.656 ¢

Section 11.,4.2 — Site Class

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class C, based on the site soil properties in
accordance with Chapter 20.

Table 20.3-1 Site Classification

Site Class Vg N or N, 5,

A. Hard Rock >5,000 ft/s N/A N/A

B. Rocl 2,500 to 5,000 ft/s N/A WA

C. Very dense soil and soft rock  1,200t02,500 ft/s  »50 52,000 psf

D, Stiff Soil 6000 1,200 f/s 15t050 1,000 to 2,000 psf
E. Soft clay soll ' <600 ft/s <15 <1,000 psf

Any proftle with more than 10 ft of soll having the
characteristics:

« Plasticity index PI > 20,

o Moisture content w 2 40%, and

¢ Undrained shear strength 5, < 500 psf

f. Soils requiring site response See Section 20.3.1
analysis in accordance with Saction
211

For SI: 1ft/s = 0.3048 m/s 1lb/ft® = 0.0479 kN/m?2

hitps:Horod02-earthquake. cr.usgs.govidesignmaps/us/report. php?template=minimal&latitude=40, 4228 8longitudm=-1 23.6928&siteclasy=28iskeategor..,  1/8



8/13/2018 Design Maps Detailed Rep,

Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake (MGER)
Spectral Response Acceleration Parameters

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at Short Period

S €025  Sg=0.50 S, = 0.75 Ss = 1.00 S¢ 2 1,25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1,2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S

For Site Class = Cand S, = 1.495 g, F, = 1.000

Table 11.4-2: Site Coefficient F,

Site Class Mapped MCE , Spectral Response Acceleration Parameter at 1~s Period

S,£0.10 S, =0.20 S, = 0.30 S, = 0.40 S, 2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1,0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = Cand §, = 0.656 g, F, = 1.300

hitps:/prod02-earthquake.cr.usgs.govidesignmaps/usfreport. php‘?template=minlmal&latitude=40.4228&longitude=-123.592S&siteclass=2&ﬁskcategor. L



8/13/2018 Design Maps Detailed Reporr\

Il

Equation (11.4~1): Sus = F,Sg = 1.000 x 1.495 = 1,495 g

it

Equation (11.4-2): Sy = F,5;

Section 11.4.4 — Design Spectral Acceleration Parameters

Equation (11.4~3):

1.300 x 0.656 = 0,852 g

Sps = % Sys = % x 1,495 = 0,996 g

Equation (11.4-4):

Soi =% Sy = % x 0.852 = 0.568 g

Section 11.4.5 — Design Response Spectrum

From Figure 22-132 (3]

T, = 16 seconds

Figure 11.4-1: Design Response Spectrum

Siw o2 (1990 [ o o o mincs

u
I
]
]
|

I
|
L]
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I
I
I
1
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Spy = U 568 F -

Epectral Response Aceckeration, Sa o)

l
'
i
]
|
I
1l
i
]
'
i
i
i
|
i
|
[
]
"

T!I 51 5 T.‘E : Sm =

TeT,:8, =8, (04+08T/T,)
S"Jf—.’v

T,<TST :8, =8, (T

To1, 08 =8,T /T

Ty= 114 Ty = 8 590 | .40
Pertad, T fsed

hitps:liprodG2-garthquale.cr.usgs.govidesignmaps/us/report, phip?template=minimat&latitude=40.42288longludes-1 23.59288sitedass=2riskeategor. ..

36



8/13/2018 Design Maps Detailed Rep,

Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE,) Response Spectrum

The MCE, Response Spectrum Is determined by multiplying the design response spectrum above by
1.5,

S¥E= 1.495 = 7

Sy = D.E52

Spotral Response Acoderstion, Sa 4=y

i
|
|
|
I
1
I
I
I
I
I
i
I
1
1
i
1
I
|

e e e e ———

1
Ty=0.114 Te = 0574 1000
Perind, T fser)

https://prodoz-eanhquake.cr.usgs.gov/designmaps/us/repcrt.php?template=minimal&latitude=40.4228&iongitude=-123.5928&stteclass=2&dskcategor... 416



8/13/2018 Design Maps Detailed Repor,

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design
Categories D through F

From Figure 22-7 4] PGA = 0,542
Equation (11.8~1): PGA; = FpesPGA = 1.000 x 0.542 = 0.542 g

Table 11.8-1: Site Coefficient F,g,

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA
Class
PGA = PGA = PGA = PGA = PGA =
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.,4.7 of ASCE 7

Note: Use straight-line Interpolation for intermediate values of PGA

For Site Class = C and PGA = (.542 g, Fo, = 1.000

Section 21.2,1.1 — Method 1 (from Chapter 21 ~ Site-Specific Ground Motion Procedures for
Seismic Design)

From Figure 22-17 8] Cps = 0.979
From Figure 22-18 (6] Cqy = 0,939
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S,
I or II XII v
Sps < 0.167g A A A
0.167g < S, < 0.33g B B c
0.33g < S, < 0.50g C c )
0.50g < S, D D D

For Risk Category = I and S,,; = 0.996 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF S5,
Iorlx IIx v
S,; < 0.067¢g A A A
0.067g < S, < 0.133g B B C
0.1339 = S, < 0.20g C C D
0.20g = S, D D D

For Risk Category = I and S, = 0.568 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above,

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-1 or 11.6-2" = D

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.
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